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) Aaliall de panall g &3 jlie ddally de el o) il a3 Juae (3 ALP (alisdl s g ) [9] &l
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o ) 1 shaal (¢ [28] Al o Lial L dle e o L sl a3 13) duals 4501 (s L S0l
00 O palS/ aale 85,83 58I 5 saead) bl lall Jaliiiadly de jaal) ol il (8 28l ey 33 S0 3
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1padddll
(e Ciin) il by sai o dasla) e ddline 3 5 53l A o o jad Al all sda iy el
Sargassum alakb Galiiue 5ils dul ja 5 @l ol sais @l dls e A L Hordeium vulgare
,0 Sl s s As glall dlga) gl cans M\upés@ytﬂ\@@ﬂ\dw\w Sp
oSl s LS Adlin s gle b 51 NACH pspsall )5 wle Jslaad (%) 10 56,2, 0.5
i3S sl Gl Craadiin Tass ol G s Al Sargassum sp sk paliiead (%) 3() ,10
S Johall LBl 4yl Al 8y (aladall aliiually s sl Clleal jpedll s Adaiay
o Aol Gapdid) Gl e s 5 da slall o bl @ pedal 285 pnl) Ll (5 sl il 5oLl
ua.\;.mm L?)‘S)“ bua ‘).uuu]\ [SEPYEN dalaa 2 uLuY\ k_\u.\.\ ‘; 4_1_9.::_,«1\ 4_1.“.‘: aAbJ L;_,l L)-‘A
Gl say Alebeall (e Ll Ly &80 (%) 2 5 0.5 3aske (5 simn B Al Sargassum sp <lak
e Lol il (%2) A slall 38 53 (8 Apalil) jual) Cogon ) s & 3300 Of s L ds Ll
sk aliiie 558 5 bai el @l ol Adlee <ol @S Sargassum sp paliiue 38 5 53y )
) Lokl daa dl Sl ekl KN Jolall A 4 giadl) e sl o (%30 ,%10) .sp Sargassum
é\.&: oath ) dlaladl) u_m\u_ua(%)z OSL&&%M\&JASJ&&M\&Q&.\UJL\H&Q\ Jshll e
Gl bl KU Jhall 8 4 gimall Adle Baly ) Jas ol Laiy 2Ll 45 5lae ol polll KU Jshall 8 4 sinal)
Aasle asiee B4l (%) 30 5 10 S xie Sargassum sp caliiue bai gl dlelas die
i A sLall il giasey Alebaall (e Ll Loy &5 jlae il Jle (%) 2, 05
it el Cogen Al 3 Ll Jlaall 138 3 (s ,a Y1 il 5l (e Lty Lo g )yl il Tala

Aaslall alea) Aaglie B e dll Gl saeluad Sargassum sp wlsh uah.u.m._a

ol Ll (5 sinall g ds slall slga) Sargassum sp . sl :Asalisall cilalsl)

Introduction 4esial) .1
du@;;d\cj.awua,_dm)ﬂ\@umﬁ\uhs)d\ onS e Al g e ale (<G da Ll
saaie Gl 1] dnle i and UL 5 a0 gaall 5l pspsitlall o guuallSH il S 5 iy 518
& i Y i) sl e LS sh o il s il 4l 5 sell 5 sy Jle As skl A el gl
o3 nd Agiiall sliae Y Gl Cuny ) e cpiall 50 anal dagii Allall da skl b cliyl)
s slall (5 e 335 ol Cua Alall Slageal) 05<5 Jle Al BT skl o WS L[4, 3 2] Skl
cal) X [7 6, 5] clill Jgeall bl Jame o Sty o550 1385 315 ) sadil) (i )
Ol oS3 G W ki [8] 3L Alelaal) vie driaa¥l (ialaal) (3 55 by Cum bl s g il
DL Lgie (3)k Bamy l el elli e i) ) GlaY) ane g il e Al | ) pual ALl
Glaliiug dlded) Jodi sda s il #3eY) Jsaas aiad 3k ey 3y da slall daglaal) Calial)
DBV e bl g cadal) 8 ol o oS ) Alladl) 0 gall a1 dan el s Ay el Cilladall
JAuxine GaSY) s eS Clise jell 8 Jiati il [13,12,11,10 ,9] <l e da slall Al
Amino acid iy (aleall I dlaYL  Gibberellic acid csballs Cytokinen (S siwad)

.[16] Betaine Cxlind) S 5o X [15,14]

Vo Wl ¥y Gaw Vi Isds cllic ¥ gb Al 450 A J8l clild) e llakll e
Adlide QST L 5, L) Al 5 A 5 i s A
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Leoatind L galgd) Jamall ) 3 lia e allal) gl (g 58S 3 1a Lia gy i s il a6 Lganaind
Clial¥l 8 Ay clladl)l e daliied) GLSGal Gyl Jituly Sy GdlelS Ly
oal e s cleliall eyl 8 (Carrageenan) olual S 5 (Agar) L&Y 5 (Alginates)
U delia 85 488 cLal) dpai 5 de) ) 3 dlaal) Aglaad) Jalu gY) jaiaad 3 el aadiuls o AY)
Omleas Jranill Gl pmaiue delia & Gl S0 clialY) aatind WS LaVauall Gl juasio)
J17] oA cleliall e la e s claliall 5 o SUall 5 3 ) 5 ¢ sabaall delia 5 A8al 5 L)

Sandi 8 lladall Gl aadin) Aol )5l Jlae 8 ol s e lS Liagl 5 61328 alladall caariial
sad Ao e s sl i) Jae e dilay) @l il cilialatiuall o3gd of a5 385 [19,18] Lo
Aladl) LS all e claliiuall sa ol siaY @lld aa 5 ,[20] Gas s 2l due )3 Jpalaal) ZU5) 53525
,21] Aa bl dlea) Janiy lall Jaad a5 il lga sed) 5 Clisalidll 5 diaal) 5 Linall palaaYS
.[23,22

a8 e Aol g ) duall e A5 et Al 4 ) Qlladall e Sargassum sp calads ey
;Ls)a\h—-)s\dmm;uw\wugb#a)d‘g‘%w@)&‘d@dm hold fast
5 ymad g 8z 530 Lehall (e il Al Al G5V Andy Lo g 53V o2 S (e z oA 5 138
aw 30 A Adsh ey 8 5 mild S el A bladders 4 s Gllie e 3 ke 35S Lbual Jaad
[24] s

.Sargassum sp sk :1 Js&

el ahsa ol (s padll Liay Saah S5 Poaceae 4l Allell Barley el cils iy
5 G 2aall 5 Jsh (5 e Al ja3 ay ph Jual e 8 ke a5 Aol Audls s G5Y) 5 Aaede
il gon 3l Caa ol dpuily Wl Juailly aedd) Jlai) aase die Ligule oped 25 5 ,G3ladly Jaise
le Jess Rachilla sl sne oo 3 be Auiadly | dlin &l )6 (6 A ye 0S5 Jla Y1 Gl el
Ll (e 48501 (g pp 3N Cadlall dpudlly 5 i 58 5l 055 Glumes @l e Wl L) (sl
é\.\u:da_':’@ Olituanll & i3 5 Al ddpaell o oSl GULIRIAL U8 ) o)) Craadll Laiy dxile @JBM
Caryopsis 5 i b el duilly Lal danile i) S 3 (g gliall 5 4paul 3 (g aldall (5S35 58 31 ) 3a

.[24] (A=)

Division: Anthophyta

Class: Monocotyledonae
Sub class: Commelinidae
Order: Cyperales

Family: Poaceae
Hordeum :Genus
valgar :Species
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[29] 4dlide 381 55 4 jpaady Gl 5 &l NaCl asseall 35508 mle aladinly alall Jladl) juad
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piianal) il -sla

s e ade Jpaall &) Lulall Jdaw e Hordeum vulgare L3l Sl s jLidl o
ol gaadl Calad 5l o138 L) J sanall 138 e alladl 1S e S Slaie Y @l 5 (sl g )l e
Cre AN Ayl Jing sed Aaled) Aliall Jualaddl (o el il ey Cam |5 AY) Cleliall ary b
[30] Ze 5L all Aallal) Allaa¥) dalisall Cun (e Al 1) 4 pall 5 Lalai®Y) 4paaY) Cun
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sl (B L jae s sldl fas Loty dllby il ol jaY denlall jedll s Gjen
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w® =0 ,w® =L " =_0923879, w®=2-2=.0.382683,
1 2 Zra a 3 2r
1) _ %1 _ 1) _ %1 _
W= 0, We > 0
1 70.000000 0.000000 0 0
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0 0.000000 0.000000 0 1

AR = p W p@
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0.00000 0.00000 -8.59877 2.91510 -3.41685 5.72296
0.00000 0.00000 0.00000 1.04643 -2.83510 -10.9791

| 0.00000 0.00000 0.00000 0.00000 1.41429 5.34151]
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[1.414213 3.499999 0.866025 0.000000 0.000000]
A® =10.000000 0.866025 7.833333 4.714045 0.000000
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st N
[12.263212 0.1904e-6  0.00000  0.00000 ]
AC® = 10.1904e-6 4363375  0.000028  0.000000 |
l0.000000 0.000028  2.051267 0.000034J
0.000000  0.000000  0.000034 1.057232
489 S diag(12.2632129,4.3633757,2.0512670,1.0572321)
A ina ol 51 Al A8y Ao 5 A0 o8 A
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2023/ a3/ 16 | &y gl g Apaabaal) o glal) il g iy 185 5o gbaad) g gial) gl

38 ghoaall (o Ll eabie S 13 Ay ) AG LY QR e lph co S Y JEEYI gy
Jadu WS 7] ayg = ap, =+
IO 1 0
A-3I=(1 0 1
0 1 0
JBalls LS ABLaia yie 6 shoaall S 13)
A o s Alin A1) o8 Ll Allaia ¢ 4 A8 shiae o Lgdadais al) ) JUml o ghad gLy 1(2) Jha
[5-2 3 4]
_Io 4 2 )
|

= App

Wbl Govn A A Adad) o sl Gusls Jigad Gadai s
[ 5.0000000 4.9497474 -1.43207802 -1.56497685
g = | -1.41421356 -2.0000000 -2.48555146 1.8226447

|
l 0.0000000 -5.4313902 -1.4237288 -2.64865421 J
0.0000000  0.0000000 1.59398647 5.42372881

oW = 542372881 Juny) culs s
H® — W) = gWRM

-0.4237288 4.9497474 -1.43207802 -1.56497685
-1.41421356 -7.4237288 -2.48555146 1.8226447

| |
l0.0000000 -5.4313902 -6.8474576 -2.64865421 J

0.0000000  0.0000000 1.59398647 0.00000000
H® =RrWoW 4 sy

[ -0.4512982 -1.9031232 -2.325408 0.7039456 ]
-8.3908709 1.1389085 -1.3029152 -0.4171319

| 0.0000000 -3.7180254 1.7425281 -4.3470422 |
l 0.0000000  0.0000000 0.2354576 4.5698615 J

S5 S (8 NI s 85 o I AL 48 Lag iall 00 oY B (D = 0.2354576
H®) = R(4)Q(4) + oW
51074888 -3.4141923 2.6565947 -2.5806122
| 01572214 1.8009350 2.5126715 2.9738692
| 0.0000000 -3.7806090 5.6446796 1.4919127
0.0000000  0.0000000 -8.89535¢-10 4.6618741
Ao i) 494 dadl a5 R = 0) = 46618741 Jabs B = 8.89535¢-10 ~ 0
HEY, Amiad 4 soad) Sl bl Jl @l shd Gl die 5 48 50 403 8 Lo (5 5ind 4 sind) ol
- Ol g JUEI Gy s a5 @l il g & jlEe e QR Ase ol sa o a0

:(Wilkinson shifts) (s-iSlyJ—8 (2.2.2)

0 UG EO el A s Ll g el g s
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ORENO
PON LS (14)
NORG
n n . .
g b S A 0 it Cum A A adl) 2y 2~ a0 ol b & 0 sy
[2,5]. sl N bIHY s e
) A ) By apandd AT At B gheadl 1 a5 sl g
A, R A9 ) A4 G alUtD e CVEEY) i pens A sl (Sa (AT Ep sk
[4] Fmitall 48 ghanl gy A5 Ad) e Lgnans
(i+1) _
A ey —i]= 0
A8 gaeadl o gl s Juil <l gad g il 1 (1) JBa
[2-1-10 0]
|-1 3020 |
A={1 0 4 2 1
[ 02 2 8 3j
001 39
AD 5l esla Jysat (e daiiall 48 shuadl)
2.000000 1.414213 0.000000 0.000000 0.000000
| 1.414213 3.499999 0.866025 0.000000 0.000000 |
A(1)=[0.000000 0.866025 7.833333 4.714045 0.000000|

0.000000 0.000000 4.714045 6.666666 1.732050

0.000000 0.000000 0.000000 1.732050 5.999999
6.666666 1.732050

A, = 8097167, A, = & [1.732050 5.999999

Aghaall Apl Al
4.569499
_ aél) Jo i as0® = A, 23y 12,
AW — O = Q(l)R(l)
[—2.569499 1.414213 0.000000 0.000000 0.000000]
1.414213 -1.069499 0.866025 0.000000 0.000000
=10.000000 0.866025 3.263834 2.097167 0.000000
0.000000 0.000000 4.714045 6.666666 1.732050
0.000000 0.000000 0.000000 1.732050 1.430500
AR = R(l)Q(l) + oDy
[ 1.153950 0.435311 0.000000 0.000000 0.000000 ‘|
0.435311 7.143763 4.790968 0.000000 0.000000
—1 0.000000 4.790968 7.319182 1.719373 0.000000

0.000000 0.000000 1.719373 5.507847 -0.938577
0.000000 0.000000 0.000000 -0.938577 4.875256
OS5 U (g JI ol 85 o ool oy 040 a8 Loy Ll (30 555 Y B
AW — R(3)Q(3) + @
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1.824028 11.894707 0.786563 0.000000 0.000000
0.000000 0.786563 2.281815 0.871933 0.000000
|0.000000 0.000000 0.871933 6.078623 -0.000072|
l0.000000 0.000000 0.000000 -0.000072 4.363375J
B A3 Aad 0585 A, = al = 4.3633757979 ol MUK 48 Ly el e o (P & 0
AW, = Cumy Gulall Sgeally Caall Gida ey Aaiddl ddstiad) e ¢ sailS s JEm Gak
AWM

[1.381477 1.824028 0.000000 0.000000 0.000000

13814779 1.8240285 0.0000000 0.0000000
1.8240285 11.894707 0.7865631 0.0000000
0.0000000 0.7865631 2.2818156 0.8719338
0.0000000 0.0000000 0.8719338 6.0786231
A® = R(Z)Q(Z) + c@]
15945705 2.3766394 0.0000000 0.0000000
_ 23766394 11.7190618 0.3874532 0.0000000
~0.0000000 0.3874532 2.0580796 0.0000000
0.0000000 0.0000000 0.0000000 6.2649120
Ul <l gladl) iy it A5 Bl Bad 0365 2, = alY = 6.264912 (B b{Y = 00l Lo
LA ) A AlayY datiall b gheadll e o guiSlg
A, = 2.051267,1, = 12263212, 4, = 1.057232
Cua il JERY (5 AY) 4Gkl el
CAD — O = QORM Ai+D = R
2.000000 1.414213 0.000000 0.000000 0.000000
| 1.414213 3.499999 0.866025 0.000000 0.000000 |
A™ =10.000000 0.866025 7.833333 4.714045 0.000000
0.000000 0.000000 4.714045 6.666666 1.732050
0.000000 0.000000 0.000000 1.732050 5.999999
o =2, JE) @l smyy A, = 8.097167, 1, = 4.569499 & EM) 4 shadll 4513 ol
.aél)Ju.'ﬁ‘\J‘ &Y

A4 =

A _ ;@) = Q(l)R(l)
[-2.5694991 1.4142135 0.0000000 0.0000000 0.0000000]
14142135 -1.06949912 0.8660254 0.0000000 0.0000000
=10.0000000 0.8660254 3.2638342 4.7140450 0.0000000

0.0000000 0.0000000 4.7140452 2.0971675 1.7320508

0.0000000 0.0000000 0.0000000 1.73205080 1.4305008
A@ = R

-3.415548 0.4353117 0.0000000 0.0000000 0.0000000
[0.4353117 2.5742641 4.7909686 0.0000000 o.ooooooo}
=10.0000000 4.7909686 2.7496834 1.71937367 0.0000000 |
[o.ooooooo 0.0000000 1.7193736 0.9383482 -0.9385778J
0.0000000 0.0000000 0.0000000 -0.9385778 0.3057574
aP A E@ G iadl 49 dedll a5 0@ =.0.3683870133 JUmY) bl i,
A® _ ;@] = g@R@

165



QR Al sh QU Gpual I

-3.0471619
0.4353117
0.0000000
0.0000000

0.00000000

2.9426511 4.7909686 0.0000000 0.0000000
4.7909686 3.1180705 1.71937367 0.0000000
0.0000000 1.7193736 1.3067352 -0.9385778J

0.0000000 0.0000000 -0.9385778 0.6741444
A@ = R(3)Q(3)

0.4353117 0.0000000 0.0000000 0.00000001

[-2.980477
1.824028
0.000000

| 0.000000
| 0.000000

1.824028
7.532751
0.786563

0.000000
0.000000

0.000000
0.786563
-2.080139

0.871933
0.000000

0.000000
0.000000
0.871933

1.716667
-0.000072

0.000000]
0.000000
0.000000

-0.000072 |

0.001420

g e VY o 1 Al AU b Ly sl e i b & 0 o 2
Ay =0® + 0@ + @ + P = 4363375
Liaidall 48 sheaall A5I0 al) Sladly o sig sl 3 genll g Caall Cada Ay jull A9 A8l A slayY
VY g lgranys
4
|Az(t><)4 - /"1| =0
L =0W4+0@4+0® 44 =12263212
A,=0W+0@ 4+ 4y, = 6264912
A, =0 +0P +0® 4y =2051267
2, =0 +0@+0® 4+, =1.057232
ellyy [7] Wilaie pe b shins )&l () suiSly s Jlan) Gl glad (diy jalioad
(b WS (15) Aslaall Jpaaty
(16)

=

H® =RrWoW 4 sy

H®O — W) = gWRAW),
H® = R(Z)Q(Z) + @

H® — @] = g@R®),

AU A8 haal) e QR e )l sa )l G el g JW) Gulaty 1(3)Jba
(7 3 411 9 2]
6 4 5 7 112
19 2 2 9 1
8 0-1 5 0 8
4 3 5 7 210
| 6 1 411 -7 1]
HD e Joans 5ol Ggla dysad Gadai (g0
1S5 JS 8 JEEY) ) g5 3y ¢ i€l 5 JH ol e gLy
o = 23424696 = 0.015001,6° = 0.423268,
o =0.188677,6" = 0.030202
4 ghadll alay) aadaind A5l &l ghadll s oLl
H© = RO

H® — &) = QERS)
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[ 2.00925 -5.98855 2.23996 549591 -15.6243 6.17776 |
598134 1.99162 -0.52513 -8.31223 7.21794 -20.2204
_| 0.00000 -0.03380 -5.00905 3.86564 9.45105 -6.07107
0.00000 0.00000 -3.70284 1.01047 5.88933  8.09959
0.00000 0.00000 0.00000 0.17965 0.99874 -5.85190
L0.00000 0.00000 0.00000 0.00000 0.00000 0.00038
0®,6@,63 6@ 6w hO ey g Al aal )& i b9 = 0.00000003
A =0 +0@ + @ +0® 46 + bl =2.9999998 ~ 3
AL G il sl 5 panlly Coall Cidag s A4 48 sheaell sl Ay 55 4530 Al e (uans
AL Laidd) 4 jhadll 49 £ day
o il L ol s e Jeaati ¢, 5@ 5O 5@ 56 ) sl
A=pm+oD+0® +0® +5® 45O
= 4.9049567 + 5.8108241i ~ 5 + 61
A=t +dP +0@+53 46" 45O
= 4.9049567 — 5.8108241i ~ 5 — 6i
Ay=pz+0P +0@+53 4 0@ 456
= 1.1075223 + 2.3280910i ~ 1 + 2i
A=tV +0@+53 46" 45O
= 1.1075223 — 2.3280910i ~ 1 — 2i
Ag=ps+0D+0@ +0® +0® 466 =39750418 ~ 4
CA ALY A8 shiadl Ay 8 A0 a8 A

A

Ughias gl o 5l ikl (S Y QR A0l o Wl eyl sall Ll jo ey
Al 4 ghne ) 48 sheaell Julaty el A o8 Cua Alilaia e o) Alilaie CulS o) g 4 A Lual
uyhu‘)m()‘a\éwuu‘ﬂjw‘dﬁeu‘)\)ﬁds&} QbM\aj&aﬁ}w; R%}L‘—
Led Al A0 ail) Alaie A S 138 4yl (ge Ay i AD ddsiian o Joasi o ) 04 siad)
G Alaie e A @l Y W 2] > A, > > (A, | e il kA sl e o5
a3 48 hndll mind 5 e g A 23§ Cum O die L 5 A0 Aed o g siat HO 4 dad)
i aad s Aplal) A8 ghoaall Ay ) A9IAN a8l A6 2a 58 o slul) iy 5 1 sanll s Cauall Caday Gll3
A Al S 1Y e e Ll aniy <l shall e eS sae ) gliag s colE digday LS dads
Lo 8 Ganl (0 smaSliy ) )) JEBY) i e 5 A8 5 ol S |2, | = |2, | Resbede Adadl
AS el A A 5 ASA a8 JS sl

1)l Adaild
[1] J. Banks,). Garza-Vargas and N. Srivastava . Global Convergence of Hessenberg
Shifted QR I:Exact Arithmetic.arXiv preprint arXiv :2205.06810.2022.
[2] J. Wilkinson.The Algebraic Eigenvalue Problem, Clarendon Press, Oxford ,1965.
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3]

(4]
(5]

[6]
[7]

M. Hama. A Technique to Have a Convergence for the QR Algorithm.
International Journal of Algebra,Vol.6,n0.2,65-72.2012.

R.Burden and J. Faires .Numerical Analysis. Brooks\Cole Cengage Learning.2010.
S.Adjerid .Notes for Numerical Analysis Math 5465. Virginia Polytechnic
Institute and State University.2016.

T. Lyche .The QR Algorithm.Numerical Linear Algebra and Matrix
Factorizations.Springer Link.2020.

W.Wei Lin ,QR Algorithm for Dense Eigenvalue Problems, Department Of
Applied Mathematics National Chiao Tung University, Taiwan,April 18,2010

168



[N Lbaa) ) el Jalad aladiudy daad ) B gaa (8 5413 o8 RS

Lilaa) ) gl Julad aladinly dped 5 5 gua A B il oo Cads)

i) e Al 5 el s e At
5 Ui Aaala — o slall S — slian ) o

E-mail: felramly@gmail.com & fathi.hamed@uob.edu.ly

ruadlall

5 oaigll S 5 Al ,all 038 (yia i g 8y paall (b Aanigh JISEY) (o Rt Ay yla 48 5l o3 s
B i) JISEY) 2ae A g cigl) JSEN Gailiad S paas ) Al jall oda Cangd g 350 (e B ke
A.UL.AAY\ d)H\U“L‘&M‘SJ‘L}‘MJS‘M‘JJ‘PQJ}MCWJAJ&YJ L@.’d}AJLQ.AAA}aJ}.A\
a#o&@\@#oﬂyuhb&cm‘)‘)\ﬁ‘a&d.\.\hﬁ.\ﬂj )}A\d_\l&;_ﬂ_\_m MAX’.A)J‘
Adiia iy e ik ”mc_"\;u‘_;\g_u "io\m;hj)bﬂ\dadfu)l_ﬁs\

coliiall dalise — dubss o) ddeatl) — diiedl — 5lSlae — Lilean/ 5y peall Julad sAgalibal) cilalS))

484l 1

Lagad 55 ) gall (o 2 Sire DI Sl glaa gadlainy e&mahﬁﬂ\yh—.w@ gl Jilas
Jie dpuaigll Gl il e e sane Aol s ddiay (S 3 sall B (Object) GASI Al 5 ) suall
o L 5 5y seall b ALy iy 8y geall Caag o hantl 5 L e 5 sl g daslasl
e ) Mg s Rl 5 el 5 Lnslaal) 5 k) Jie Sl bl 0 S b selad
glaiul a5 yignaSll Jlaw A sl aal aal ias (qutomatically) Lld 3 sall 8 cAlSI adlasl
NENA IS POWPE AN L@Au‘fdluw\}d)ﬂ\uaudbdeI \&uﬁww\ sbasyl Lle
121 5 [1] Jaal daw o pgia 5 ) seall (Flasy)

Aokl pand A8 5 o Daa )l AN o2 Al B e (BN et Aue ) )l A S 4Bl o2
&5 Kal) (Pixel) 5 small uslie dos e Jaxd ) 5 (Threshold) Al &k g 3okl e J
Aial) o) Leba 58y gl palind ZAUSI it anny A g 13 5 pual) dudla] iy il ol e (S
(scale-space) osbiall dalue 44 jla o dpe )l Al 45 Sl 00 A4y jlall Aalad) y Al (o Juadti A
aai Aadee Juml e il 58 peall ualic e dde Juaatdl QUSH iate awii Gl Jaxt T
st 5 5y el S (g ol Asie Juadl e Jeans aiall 13 (ay ARSI inia il Ll 33505
Sosall 8Os L Llle (asuly panl) 48 5 pa ) 5 sall ol sale) o dua )l sall o Sl
Gaal A 3 &) 7 58 zle V) 138 (e palaill 5 Al e JusSy S35 e (Noise) gle JY) (ans Baleal)
dsesaaa 52 el (projection method) blawy) 4 yh axiiu | el s Jas sl slicas 34 5k
B0

daddiuall 3kl 2

o8 Aetinsall Juaaill (3 5k Jau) (30 4iall Ak a3 1 (Thresholding method) sl 4k 1.2
u,\_\;\wu‘_,\;M\mdmwm}d@uu,mu,suyuqc\@M\ sall Jalas
C_\)...u idall 44,k r‘a.};.h.u\ [3] By eall sl Ghlia 3 pall dpdls Ghlie o B Jlas
A,k Adlida hlie A 4505 ) pea aradil 45y jlall aadiil [4] Adita 3halie I 5 sall (segment)

il 45y Hla 2t diall

138 Ll 7 S8 e a5 [5] Lee Aa )kl s2a :(Scale-space method) oubll dabuw 485k 2.2
Glal e o aaiad aiell ami A5,k 8 48kl w38 5 (scale-space) bl Aslue mlhias
0585 Jha¥) sy 3 (Smoothing Parameter) sl dalas Ulal avs 5 (Bandwidth) (sisial)
i ) L) e e asnl Aalace i (5 Laind conil) dalacel dilide il giune dic agn ilaslaa llia
kb UL (5 el e il Aadea dad <)) W13 5 (Undersmoothing) sl 8 aie
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2023/ s2andf16 | Ay gaad) g Aealaall) o glal) iyl g BT Jga gabead) (g gied) gaiigall I_\)
o —

Mgy Akl oda axdinl [7] ) Jualdl [6] aaly ¢ (Oversmoothing) il 8 1 e sl
T;J}m (_LAS\ ‘_‘_IJQ d};ﬂ;ﬂ‘\;\.})}:ﬂ e.\i\u‘ [8] :\_\:\ﬂ\ é_,.« A:\.\ASXLQ_AA;LA\ ‘é.’d\ jﬁuwud;aﬁ‘
oo Jeand 5 il Aladl) A8l 5 aphll ASH oy Gpaill ASH Asid) Coua il 45 geall (558 s e
) ) PO i

S s (optimum bandwidth) (el sl Zales paail Aalall ulie 48 la Cradiul 48 5l 228
il @8 g 0 A8l a5y [7] 4l A5 | JSN A bl syl REESD e apel Lllanial o3
Lalee Aol ) LalSE capniil) Aales Ao Cn yury Cliinl) o 5 2o Ailise apBiallae 5y Hsan Jlo
Jshl et ) i) ol Ja ghaaldl aaed (5 slose ()5S ciliall JiaY1 aaed) 5 cilgial) sae (bl ageil)
Ay 30 ey J5haY) Laall Adlsal) Coatial AllEe 0585 A (Ngpy) (oliall ponil) Aalae dad Ll ol

) as il s Il Aaa s LS o sladll)

hopt

Threshold

Bandwidths

bl dalesa A8y plal A 55 a1 JS
4is Tukey pllall Alal 5 48, 5hll 38 cusnls : (Mediian filter method) Jases!) ieas &)k 3.2
45y 5kl o2 23355 | (Image processing) sl ciblee b daulul 4058 Caal (Y 5 ([9] 1974
dgamii 53 pall & (NoOise) zle J¥) Julis 85 )i

(Uil 5 zle SV e i g3 Gl 5 A58 ya jadl 5 Al aall JuSll Glany ek 28 40U 3 ) puall 8
CLQJ‘X\U“&}J‘\“Q‘“d‘w&)ﬁ\kﬂ“}”gﬁ*“aﬂﬂk‘dﬂﬂ}@‘gﬁcb)‘y\wt)ﬂ‘

osall G zle Y ae Jabaill s il s Ja [10] 8 A5 Jaadl JuSall A1 3Y 38y Hhll [9] padiul
Akl

da jikal) dpaj 1 AN L3

0= Bk (o8 el Al ol 5 By sa (A5 alse sdalue g o padlil dge )l A aaE5 48 )l o2
s e bsall (B G Juadl aadid g Agall 38y Hha e ST gd BRI (s e LS
i (A Gldall 2o g el alagy L) il dalae yaadl Lgisd o Gull dalie 485k o5 6 geall
a0l A (& Guai @)kl o2 5 seall o ) 52l A1 Y dases sl (dian bl gliag 28 @lld ey A
sus daii o Ulasi Le 13 5 dalse clily o Lgindad OIS (o Ll auli dians 051 530 038 Lalis

Ol @lls a5 s 5 Agiiia Dl o (Baal o
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Libaa ) guall Sl aladialy 43ad 5 5 ) g A 343 oo AESY)
=

.
iyl 4

Balga il Ao e )l A Gkt 1.4
O ol a3 (X,y) s o0l o8 38 5e S5 (D2) G A (N=1) sas)y 50 i o3 JUall 1 3

2
.0 =0.1?

WIS D () JSA b rense LS (Binary image) A 55 e S elioad o Lle Joaiall 5 5000
dau siey (Gaussian Noise) s zle 5 Aol 515 ) saall Gl i 23 Ju€y 150 X 100 <ilS 5 ) guaall
. 2(b) JSE 8 daia ga LS ¢ 0.1 (s ke il pail 5 jia

(a) (b)
° ;0 0‘2 0'4 0'6 O'B 1.0

00 02 04 06 08

7le Y1 Adlza) a2y 3 Al 5 ) ga (b)) B g B Y3 ) ga (3):2 JSS

Al dgaall ey Heeda e a2 L 3(Q) JSEN A ia ge LS A pdall 5 ) peall ZUKY iaie 2a
S ALY inte ey 4 V) 5 peall S8 gle Y1 dagi o L 5 sl b dlegall (Minima)
Sy glisd agaall o3 e paldill Lo gac 5 Al e QSN Joadl (SS30a] 5 Aie QL (S 13 ) s3dl)
acill (o Gl 5 atal) aseil @y Lesde J peanll (uial) dabioe 287505 Cogus U (illia asn Aalea
Aaleall Ao Lithae ) Cya ¢ elall Aalise B35k (Badalil Al (2 2y 3(D) JSE) Aage il ladaidll

0.061 xie 4lid)

(a) (b) (©)

Threshol

002 o o aoe 0

Bandwidth

0

‘Eglid\ AU Jisie (¢) Losbidll Aalie alada (b) LA phall 8 ) sall UK iadia ()13 JSS
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2023/ s2andf16 | Ay gaad) g Aealaall) o glal) iyl g BT Jga gabead) (g gied) gaiigall I:)
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LS aniall AU inie asni] Crendinnd 5 ol dalise 3k e Ll Jpeanll o5 Gallia) ail) dales
T=0.36 deill vie Atall yaat (K 5.3(C) JSAL ia e

B 5 ) Lelisadl 5 2() JSA 6 At sl 5 peall Jle ik o Lde Joasial) dgial
JuSall mns S (el aLie 5 LS 5 . 4(a) S8 3 LS Lo il dniill S 5 (3 ) 5 (pma)
3 small G yms A(D) JSU zle 5Y1 138 A 3Y T sl) hean Jlenisd oy Cigas 5 (Uil 5 ele) Al jaal)

s g A 8yl a5 Bliaal

(a) (b)

T T T T i
0.0 02 04 06 08 10

Los 1 laadll 3 301 3 ) a4 (b) 1 Adial) Gadali 3238 il B ) pm 4(a) S

A0 5 5laal sy Dol el el 5 ALY (e ddshan o B ke (A Ll 5 seall (i a slas 58 LS
JS G aall leall dan gl Gl 5 3 shadll oda (A 5 (52 5eall 5 38Y) (Projection) Llawy! ddee o
O oS e gsiai ¥ Al Ghsiall 8405 G S5 el ol Baadlin | R oS3 5 4sie g akiis 5 Caa
Adline af Ll Al JuSall (0 Ao gane 25a s G @) g 5 Cogu 5 seall (8 IS s ) Jua
Gl anada ddaad 5 A OS5 s daie 058 Gagu (V) R 2l ad s s 5(a)  JSal)

(Ml e Ulast 5 (R aamall b asill b el g Caasy Sl G sial)

A= (36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56,57,
58,59, 60, 61,62, 63, 64).

E‘)}‘A\U‘Lf’-'..b&}SJ)*A‘L;UJ\SUA‘)SS‘)‘u“)’jJPJPM&A}uL‘J‘ﬁSAM\@E‘Hﬂ‘
(13 Lllie 33 510) Jialie aal g SIS e (g gias

Sl sidl o 5, xy Msheadl b saeV) o Wsal f Chsiall o i) 35hall i
Aniall 8 L A ) Lo Jeanial Al 5() UK 5 €l 4aia (8 Lons o o susna
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Abstract:

This study investigated the effect of the Matricaria aqueous extracts against
Microsporum canis and Trichophyton rubrum and compared the results with
Antiboitic Griseofulvin, three concentrations used as (10, 30 and 50 mg\ml).

The results of this study indicated that the aqueous extracts had a differential effect
on the tested fungi, depending on the concentration used, and in general, a direct
decrease in redial growth was observed with the increase of the concentration used,
and it reached the lowest redial growth to (1.3cm) at the concentration 50% with high
significant differences compared to Griseofulvin.

Keywords: Microsporum canis,Trichophyton rubrum, Dermatophytes, Skin diseases,
Matricaria

1. Introduction
The human skin, which covers the outer layers of the body, is the largest organ and
can be divided into three main layers: the Epidermis, Dermis, and Hypodermis
[1].Various types of pathogenic fungi can infect the human skin [2].Skin fungal
diseases in humans can be categorized into three major groups: superficial fungal
mycosis, subcutaneous fungal mycosis, and systemic fungal mycosis [3].

Subcutaneous mycosis refers to infections that involve the dermis, subcutaneous
tissues, and adjacent bone. These infections are usually acquired through the traumatic
introduction of fungi found in soil and decomposing vegetation. The infection can
remain localized or spread to nearby tissues. Widespread dissemination through the
blood or lymphatics is rare and typically occurs in debilitated or immunocompromised
individuals [4].

Systemic mycosis refers to infections that primarily originate in the lungs but can
spread to various other organs. These infections are commonly acquired by inhaling
spores of fungi present in soil, decomposing organic matter, or as plant pathogens [4].

Superficial mycosis is one of the most common fungal infections [5]. This group
includes dermatophytosis, pityriasis versicolor, and candidiasis. These fungi possess
keratinase, which enables them to metabolize and survive on human keratin present in
the skin, nails, and hair [6].
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Dermatophytes are a closely related group of fungi that can invade keratinized tissues
(skin, hair, and nails) in humans and animals. They are classified into three genera:
Epidermophyton, Microsporum, and Trichophyton [7].

Microsporum species form dusty, grainy colonies with a cottony surface and yellowish
to orange color. They produce macroconidia with various shapes, echinulate or
verrucous walls, and 1-15 septa. The size of the macroconidia ranges from 6-160 by 6-
25 pm. They also produce sessile or clavate microconidia borne laterally on the
hyphae or in clusters [7].

Trichophyton species exhibit variable macroscopic features, with different colony
appearances depending on the species. The colonies can be grainy, cottony,
cerebriform, or hairy, among others. The reverse side of the colonies may show a
reddish or brownish pigmentation. The macroconidia have a smooth, usually thin wall,
with 1-12 septa. They can be individual or clustered and have clavate or fusiform
shapes. The size of the macroconidia ranges from 8 to 86 by 4 to 14 um. Trichophyton
species also produce microconidia, which may be more abundant than macroconidia,
and have a spherical or clavate shape [7].

Dermatophytosis, also known as tinea or ringworm, manifests as inflammation,
erythematous flaky skin, vesicles, and pustules. The specific clinical characteristics
can vary depending on the location of the infection, such as Tinea Capitis (ringworm
of the scalp), Tinea Barbae (ringworm of the beard), Tinea Corporis (ringworm of the
body), Tinea Cruris (ringworm of the groin), Tinea Manuum (ringworm of the hands),
Tinea Pedis (athlete's foot), and Tinea Unguium (ringworm of the nails) [8, 9].

The incidence of dermatophytes has been increasing worldwide in recent years due to
the limited effectiveness and growing drug resistance of the drugs used to treat
dermatophytosis [10]. Therefore, there is a need to search for new, safer, and more
effective antimicrobial agents. The use of medicinal plants in the treatment of skin
diseases, including fungal infections, has been a traditional practice in many parts of
the world [11].

Matricaria species, commonly known as Chamomile, belong to the Asteraceae family
[12]. German Chamomile (Matricaria chamomilla)[13], is a well-known medicinal
plant globally and has been used since ancient times[14]. It has traditionally been used
to alleviate headaches and stomachaches in Turkish folklore medicine [15].
Chamomile extract has also shown significant reduction in generalized anxiety
disorder [16].
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There are many studies conducted around the world about the isolation of
dermatophytes fungi and on the effect of various plant extracts on it, as in the
following studies:

Bandar et al., conducted a study to evaluate the antifungal activity of alcoholic and
aqueous extracts of Matricaria chamomella, Myrtus communis, Citrullus colocynthus,
and Zizyphus spina-christi against Microsporum gypseum, M. canis, Trichophyton
mentagrophytes, and Scopulariopsis brevicaulis. Extracts at concentrations of 10, 20,
and 30% mg/ml were used. The results demonstrated that the highest antifungal
activity was observed with the aqueous extract of Citrullus colocynthus, which
completely inhibited fungal growth at a concentration of 30%.[17]

Al karim et al., investigated the effect of thermal treatment on the inhibitory properties
of Marticaria chamomella extract against pathogenic fungi such as Trichophyton
rubrum and Aspergillus fumigatus. The study revealed varying inhibitory effects of the
aqueous extract of chamomile against the tested fungi at different temperature degrees.
Notably, the aqueous extract of Matricaria completely inhibited fungal growth at
concentrations of 20.25 and 30 mg/ml under temperatures of 25, 50, 75, and 100°C.
Furthermore, the aqueous extract of Matricaria exhibited complete inhibition against
Aspergillus fumigatus at concentrations of 25 and 30 mg/ml under temperature degrees
of 75 and 100°C.[18]

Fadeel, conducted a study to evaluate the inhibitory activity of clove extracts,
Pomegranate peels, Chamomile, Pepper, and bitter melon against several
dermatophytes including Trichophyton sp, Microsporum sp, Mucor, and Aspergillus
niger. The study revealed that the most frequently isolated strains of skin fungi were
Microsporum (53.84%) followed by Trichophyton sp (30.76%). Aquatic extracts of the
studied plants demonstrated high efficiency in inhibiting the isolated fungi, with
inhibition increasing as the concentration of the treated plant extracts increased. The
water extract of clove exhibited inhibitory effects against all tested fungi, with a
growth inhibition rate of 75%. Bitter melon and Matricaria water extracts showed
50% inhibition, while pomegranate and pepper water extracts exhibited 25%
inhibition. Interestingly, the water extracts of Matricaria, Pepper, and Pomegranate
husks stimulated the growth of Trichophyton sp intensely. However, the fungus Mucor
sp showed high resistance (100%) against all treated extracts, even at higher
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concentrations. The highest inhibition rate observed was against Microsporum
(50.04mm) at a concentration of 0.58ppm using an aqueous extract.[19]

2. Materials and methods

Collection of medical plants:

The flowers of Matricaria collected from local markets in Misurata city. The sample
cleaned, shade dried and used the electric blender for grinding the sampls, and then
placed in dark glass bottle as a powder for subsequent studies.

Preparation of ESDA media: The media (Emmon’s Sabaroud’s Dextrose Agar)
ESDA prepared by weighting appropriate quantity of the agar powder (20gm), peptone
(10gm) and dextrose(20gm) in 1000 ml of distilled water. [20]

Preparation of stock Griseofulvin solution: The tablets were used and prepared by
solvent the tablet of 500 mg in 10 ml of Acetone to obtained concentration of 50 mg
\ml [17]

Aqueous extracts of samples: The aqueous extracts was prepared as the method
mentioned by [21] by Mixed 50 gm of dried sample (flowers) with 100 ml sterile
distilled water, then the mixture macerated in shaker for 24hrs under 28 °C, then
filtered through muslin cloth and by whatman NO1, concentrated by rotary evaporator
under 45°C. Then collected in sterile copped bottles for subsequent studies.

Preparation of extract stock solution: An amount of one gram of the dried extract
dissolved in 10 ml distilled water to obtain a stock solution of 100 mg\ ml, the solution
was diluted to obtained the concentrations of 10 mg \ml, 30 mg\ ml and 50 mg\ ml
followed the method mentioned by [17].

Antifungal assay of Matricaria aqueous extracts against tested Dermatophytes
fungi:

Antifungal assay of the tested Dermatophyte carried out following the method
mentioned by [22] by using: An amount of 1 ml from each concentration (10%, 30%
and 50% mg \ml ) added to 20 ml of ESDA media, then added a drops of
Chloramphenicol 250 mg\ ml to the media as broad spectrum antibacterial, then pour
into petri Dishes about 20 ml per plate, then added one drop of ammonium hydroxide
30% concentration per plate to avoid other contaminated fungi. Thereafter the plates
were inoculated with 5ml diameter pieces of inoculums taken from 7 days old cultures
of the tested fungi, the plates were incubated at 27 C° + 2 for 12 days, the diameter of
radial growth of tested fungi was measured. Antibiotic Griseofulvin was used for
comparison as a positive control of samples. Three replicated were used for each
treatment in the study. [23,24]

181



Effect The Aqueous Extract Of Matricaria sp On The Redial Growth Of Microsprum
canis and Trichophyton rubrum V% |

Statistical analysis

All Data presented as means. Statistical analysis of the results were carried out by
using Duncan test. Statically analyzed using the statistical Package for the Social
Sciences (SPSS).

2. Results and Discussion

The results of the study showed that the effect of Matricaria sp extract increased

with increase of the concentration drug and the lowest redial growth was obtained at

the concentration 50mg/ml. The effect of Matricaria due to the presence of flavonoids
that have anti-microbial properties due to their ability to dissolve cellular proteins and

destroy the cellular membrane.[25]

Al-karim et al., explained that the inhibitory effect of the aqueous extract of
Matricaria might be due to the presence of some active substances soluble in water
such as glycosides and alkaloids.[18]

The results of this study is agreement with studies [18, 26,27] they conducted studies
showing the microbial effect of Matricaria against Dermatophytes and thy noted the
effect of the Matricaria aqueous extract increased with the increased of the drug of the
concentration.

The results of the study that investigated the effect of the aqueous extracts of
Matricaria against M.canis and Trichophyton sp showed that the extracts have an
inhibitory effect against M.canis which is in agreement with this study, whereas the
same study showed that the Matricaria aqueous extract stimulate the growth of
Trichophyton spp which is disagreement with current study.[19]

Antifungal activity of Matricaria sp agueous extract against M.canis:

The effect of Matricaria sp aqueous extract against M.canis as shown in Table (1),
figure(2). was dependent on the dose of the extract. Hence, with increasing
concentrations of the extracts the fungal growth reduced. The lowest growth was
recorded 1.3cm at a concentration 50 mg/ml meanwhile the redial growth at
concentrations 10 and 30mg/ml which reached up to 2.68cm and 1.95cm respectively.
Not growth was recorded, when Griseofulvin used. Statically the results showed that
there were a significant Differences at all concentrations and the higher significant
Differences recorded at concentration 50% compared to the control.

Antifungal activity of Matricaria sp agueous extract against T.rubrum: The data
obtained from Table (1) figure (2) revealed that antifungal activity varied according to
the concentration of extracts. It was observed that the lowest redial growth of
T.rubrum was recorded at a concentration of 50mg/ml with redial growth reached up
to 1.5cm while the concentrations 10 and 30mg/ml the redial growth were 1.89cm and
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1.75cm respectively. T.rubrums did not record any growth when Griseofulvin was

used.The statistical analysis, showed in table (1) illustrated that there were a

significant differences between all concentrations compared to control and the higher

significant differences recorded at concentrations 50% compared to control.

Table (1): Antifungal activity of different concentrations of Matricaria extracts and Griseofulvin
on the redial growth of M.canis and T.rubrum for 21 days under 27+2 ° C on ESDA media:

radial growth of dermatophytes in different concentrations by

Matricaria aqueous extract (cm

Fungal species 10 30 50 Griseofulvin Control
mg/ml mg/ml mg/ml
M.canis b ¢
) 2.68cm 1.95cm 1.3cm 4.07cm
b c
T.rubrum 1.89 cm 1.75cm 1.5cm a2.35cm

Figure (2): Antifungal activity of different concentrations of Matricaria extracts and
Griseofulvin on the redial growth of M.canis and T.rubrum for 21 days under 27+2 ° C on

ESDA media
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Abstract:

Staphylococcus aureus is a gram-positive bacteria in clusters. It is usually associated
with skin and deep human and animal infections. It is capable to develop resistance to
many antibiotics. The most medically important strains have been those which were
resistant to methicillin and vancomycin. Thus, this study was done to evaluate
susceptibility patterns of S. aureus clinical isolates to methicillin, vancomycin and
other commonly used antibiotics. A number of 58 S. aureus isolates were collected
from different types of clinical samples and tested for around 25 antimicrobial agents
including vancomycin and teicoplanin following Kirby-Bauer method. Susceptibility
to vancomycin and teicoplanin was detected by MIC using Etest; while other
antibiotics were detected by disk diffusion method. Results showed that 43.1% of the
isolates were resistant to methicillin (MRSA). All of the isolates were susceptible to
vancomycin except two isolates were reduced susceptibility to intermediate level.
Other most affective antibiotics were teicoplanin, linezolid and imipenem; while most
of the isolates were resistant to fusidic acid, ceftazidime and ceftriaxone. There were
no isolates were resistant to vancomycin; however, there was some isolates reduced
their susceptibility to vancomycin which urged more work to include molecular
studies to evaluates the isolates that could not be eradicated form some patients.

Keywords: antibiotics S. aureus, MRSA, E. test, Key words: vancomycin.

1. Introduction

Staphylococcus aureus is one of main human bacterial diseases causing a variety of
clinical details [1]. This bacterium may cause bacteremia, bacterial endocarditis, skin
and soft tissue infections, such as impetigo, boils, cellular tissue inflammation and
peeling skin syndrome, bone and bone marrow infection, bacterial infection of joints,
pneumonia, enterocolitis, meningitis and urinary tract infections [2]. Infections can be
autoinfection or via infected or carrier person (community acquired infection) or
hospital acquired (nosocomial infection).

The studies stated that about 15% of individuals population often carry S. aureus in
their anterior nostrils, the rate of S. aureus carriers may reach higher (up to 80%) in
health care field personnel, patients using injections regularly (as diabetes, drug
abusers and inpatients, and immune deficient patients [1,2,3]. S. aureus usually unable
to cause infection on intact skin; but in some circumstances it can reach the blood
circulation or internal tissues and cause varieties of dangerous infections that may lead
to death [1,4].
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Multi-drug resistance (MDR) S. aureus strains become the more exceedingly concern
causative agents because of its own virulency and their capability of causing a variety
of life threating infections and their capacity for adaptation with different
environmental circumstances like hospital environments [5,6].S. aureus began
developing its resistance to penicillin antibiotics due to its indiscriminate use during
and after World War I1. Then, synthetic penicillin's such as methicillin and nafcillin
were introduced to combat penicillin resistance, but later during the late sixties
emerged strains of S. aureus resistant to methicillin [7]. The methicillin-resistant S.
aureus (MRSA) is a highly virulent pathogen that is resistant to commonly used
antibiotics [8]. The resistance gene (mec A) is responsible for encoding the cell wall
protein that bind to penicillin make them resistant to many other drugs [9]. MRSA
may present in some organs of the body without symptoms called colonization and
may cause opportunistic infections such as skin infections and wound infections [10].
Colonization or infection with this organism may lead to increased severity and
duration of illness (length of hospital stay and increased cost) and mortality [8]. Once
the isolation of S. aureus is classified as MRSA, it is immediately classified as a multi-
drug resistance (MDR) strain because resistance to cefoxitin and oxacillin may invoke
insensitive to all classes of p-Lactam's antibiotics [11]. MRSA is widespread
worldwide but its prevalence varies by country as it generally increases from north to
southern Europe between 2001 and 2016 [12,13]. It was reported in the United States,
53% of S. aureus isolates were resistant to methicillin in 2005[14].

Since the advent of MRSA, vancomycin had been the most important standardly
effective treatment for this infection which is becoming increasingly common globally
as both strains of MRSA and MSSA are sensitive to this antibiotic [15,16]. Recently,
however, the sensitivity of S. aureus strains to vancomycin was reduced to
intermediate for the first time in Japan in 1997, followed by the first report of
vancomycin resistance S. aureus from United States of America in 2002 [17].
Vancomycin-resistant S. aureus strains may contain different vancomycin-resistant
genes including genes (van A and van B) [18]. Therefore, from 1980 onwards there has
been a sudden and continuous increase in the use of vancomycin in the United States
and other many countries [19]. With a previous study conducted to evaluate the pattern
of antibiotic resistance in S. aureus isolates, in 2019 a study by Hanif et al., antibiotic
patterns of 13 different antibiotics were studied in unrefined isolates of MRSA and
MSSA isolated from different clinical specimens. It was observed that the lowest level
of resistance was to the antibiotic vancomycin only, where only 12% of the isolates
were resistant to vancomycin, including 24 MRSA isolates and 6 MSSA isolates [20].
Studies have concerned with minimum inhibitory concentration (MIC) in evaluation of
vancomycin and daptomycin among isolated MRSA strains from different clinical
specimens as it was more accurate the disk diffusion method. Moses, et al., (2020)
used Kirby Bauer to test cefoxitin to confirming MRSA isolates, Epsilometer (E test)
method was used also to evaluate MIC for MRSA isolates using vancomycin and
daptomycin strips according international standardization methods recommended by
Clinical and Laboratory Standards Institute (CLIS) guidelines [21].

Due to information scarcity of susceptibility of S. aureus (the causative agent) in the
last years for antibiotics. Thus, the present study preformed to assess the resistance
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pattern of S. aureus isolates obtained from clinical specimens to common routine used
antibiotics used including methicillin and vancomycin in Misurata.

2. Materials and methods

Antibiotics
Antibiotics used in the study as shown in Table (1).
Collection of specimens
S. aureus isolates were collected from different clinical specimens including wound
swabs, urine, sputum, abscesses, semen, blood culture from patients visited some
medical laboratories in Misurata (Misurata Reference Laboratory, Al-Zaitouna
Laboratory,  Misurata ~ Medical  Center  Laboratory, National  Cancer
Institute Laboratory, and Alpha Laboratory). The laboratory specimens processing
was done in Misurata Reference Laboratory.
Identification of isolates
The collected bacterial isolates were identified using morphological appearance
characteristics on cultivated media (MacConkey agar and Blood agar). The growing
colonies were confirmed using catalase, coagulase and other biochemical activity tests
[22].
Antibiotics susceptibility testing
It was done using disk diffusion method Kirby Bauer method, where a cotton swab of
bacterial suspension (0.5 MacFarland) was inoculation into Mueller Hinton agar.
Antibiotic susceptibility test was done using the antibiotics mentioned in Table (1). All
inoculated plates were incubated inverted at 37° C + 2 for 24 hours, and inhibition
diameter zones measured in millimeters.
Detection of MRSA
The isolates that showed a zone of inhibition diameter for cefoxitin (CXT) >21mm
were considered to be MRSA strains [23].
D-shape test

Clindamycin is highly effective against strains of S. aureus that resist to most
antibiotics. Some strains can have inducible macrolide-lincosamide streptogramin-B
(iMLSB) resistance. This resistance was detected disk diffusion test using clindamycin
(2 ug) and erythromycin (15 ug) on MHA plates, after overnight incubation [23]. This
test was performed as stated in Kirby Bauer method and mention above. Clindamycin
and erythromycin disks were place on the inoculated plates 20mm apart [24]. The
inoculated plates inverted incubated at 37°C for 18-24 hours and see if the bacteria
have a Clindamycin gene, a D-zone inhibition zone developed, and the diameters of
the inhibition zones around the disks were measured in millimeters.
Etest
The antibiotics used, were vancomycin and teicoplanin strips were paced onto an
inoculated plate with, 0.5 MacFarland, and incubated at a temperature of 37° C for 18-
24 hours. The value of the minimum inhibition of bacterial growth (MIC) for
antibiotics was then recorded.
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Table 1: types of antibiotics used in the study

Antibiotic name Symbol Concentration (ug)
Cefepime CFP30 30
Fusidis acid FUS10 10
Cafotaxime CTX30 30
Erythromycin ERY15 15
Clindamycin CLN2 2
Linezolid LNZ20 30
Ciftazidime CAZ30 30
Vancomycin VAL0 10
Clarithromycin CLM2 2
Mupirocin MUP1 5
Imipenem IMP10 10
Norfloxacin NOR10 10
Tetracycline TET30 30
Amikacin AMK10 30
Chloramphenicol CHL30 30
Rifampicin RIF30 5
Pipericilin+Tazopactam TZP110 10+100
Ampicillin AMP10 10
Meropenem MRP 10
Gentamicin GEN10 10
Cefoxitin CXT30 30
Ertapenem ERT10 10
Amoxicillin+Clavulanate AUG30 30
Cefuroxime CXM30 30
Ampicillin+Sulbactam UNZ20 20
Ceftriaxone CTR30 30
Results .3

A total of 58 specimens were collected from different patients from January to June
2023. S. aureus was isolated in different clinical samples; 21 (36.2%) pus swab,
16 (27.5%) urine, 3 (5.2%) semen, 7 (12.1%) blood, 2 (3.4%) abscess, 6 (10.4%)
wound, 3 (5.2 %) sputum . The results showed that most of the isolates were
susceptible to vancomycin (87.9%), linezolid (87.9%), mupirocin (91.4%) and
chloramphenicol (86.2%); while the lowest sensitivity was recorded for fusidic acid
(20.7%). Vancomycin, mupirocin and linezolid were among the most effective
antibiotics against S. aureus (Table 2).

In the cephalosporins group, the highest susceptibility rates were detected for cefoxitin
(72.5%) and f cefuroxime (72.1%), followed by cefepime (52.9%); while the lowest
sensitivity was recorded for ceftriaxone and ceftazidime (29.3%). In the penicillin's
group, the most effective antibiotic was augmentin (62%); while
piperacillin/tazobactam was the least effective (50%). In the carbapenems group, high
sensitivity rates were found for imipenem (84.5%), followed by meropenem (72.4%),
while the lowest of susceptibility rates were for ertapenem (48.3%) (Table 2).
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The results showed that 25 isolates out of 58 were MRSA. Most of these MRSA
isolates isolates were susceptible to vancomycin, mupirocin and linezolid (84%); while
most of them were resistant to ceftazidime (96%). The most effective antibiotic among
the penicillin's group against MRSA isolate was augmentin (32%) as shown in Table
(3).

The Etest was used to examine 25 MRSA detected strains. Of these strains, 22 (88%)
were sensitive to vancomycin and 23 isolates (96%) were susceptible to teicoplanin;
while 3 isolates (12%) and one isolate (4%) were moderately susceptible to
vancomycin and teicoplanin, respectively, as shown in Table 4. None of the isolates
were detected resistant to vancomycin and teicoplanin. Most of the isolates had a
minimum inhibition concentration (MIC) for vancomycin ranging from 0.5 - 4 pg/ml,
and the MIC range for teicoplanin was between 1.5 - 2 pg/ml.

Disk diffusion test was used to measure induced the susceptibility of bacteria isolated
to the erythromycin and clindamycin. The results showed that 7 of the 58 isolates were
resistant to erythromycin and showed a D-Shape inhibition area around the
clindamycin disk.

Table 2: presented S. aureus isolates susceptibility to antibiotics.

ntibiotic  Sensitive (%) Intermediate (%) Esistant (%0)
TZP 29 (50) 11 (19) 18 (31)
CFP 33 (56.9) 2(3.4) 23(39.7)
CXT 42 (72.5) 3(5.2) 13 (22.3)
AMC 36 (62) 11 (19) 11 (19)
CTX 25 (43.1) 11 (19) 22 (37.9)
CAZ 17 (29.3) 2 (3.5) 39 (67.2)
CXM 42 (72.4) 1(1.7) 15 (25.9)
AMK 41 (70.7) 8 (13.8) 9 (15.5)
CTR 17 (29.3) 20 (34.5) 21 (36.2)
CLN 41 (70.7) 5 (8.6) 12 (20.7)
ERY 28 (48.3) 9 (15.5) 21 (36.2)
ERT 28 (48.3) 8 (13.8) 22 (37.8)
GEN 29 (50) 10 (17.2) 19 (33.7)
TET 44 (75.9) 4(6.9) 10 (17.2)
LNZ 51 (87.9) 2(3.5) 5(8.6)
MUP 53 (91.4) _ 5(8.6)
FUS (20.7) 12 (52)3 (74.1) 43
AMP 23 (39.7) 9 (15.5) 26 (44.8)
MRP 42 (72.4) 1(17) 15 (25.9)
CHL 50 (86.2) 3(5.2) 5(8.6)
IMP 49 (84.5) 1(17) 8 (13.8)
NOR 37 (63.8) 2 (3.4) 19 (32.8)
UNZ 36 (62.1) 9 (15.5) 13 (22.4)
RIF 47 (81.1) 1(17) 10 (17.2)
VA 55 (94.8) 3(5.2) 0(0)
CLM 24 (41.4) 10 (17.2) 24 (41.4)
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Table 3: susceptibility of MRSA strains to antibiotics

ntibiotic  Ensitive (%) Intermediate (%) Resistant (%)
TZP 4 (16) 6(2) 15 (60)
CFP 7 (28) 1(4) 17 (68)
CXT 9 (36) 3(12) 13 (52)
AMC 8(32) 6 (24) 11 (44)
CTX 1(4) 3(12) 21 (84)
CAZ - 1(4) 24 (96)
CXM 9 (36) 1(4) 15 (60)
CTR - 6 (24) 19 (76)
AMK 17 (68) 2(8) 6 (24)
CLN 12 (48) 4 (16) 9 (36)
ERY 9 (36) 3(12) 13 (52)
ERT 5 (20) 4 (16) 16 (64)
GEN 9 (36) 3(12) 13 (52)
TET 17 (16) 3(12) 5 (20)
LNZ 21 (84) 1(4) 3(12)
MUP 21 (84) _ 4 (16)
FUS 2(8) 2(8) 21 (84)
AMP 3(12) 3(12) 19 (76)
MRP 9 (36) 1(4) 15 (60)
CHL 20 (80) 3(12) 2(8)
IMP 17 (68) 1(4) 7 (28)
NOR 12 (48) 0 13 (52)
UNZ 6 (24) 6 (24) 13 (52)
VA 22 (88) 3(12) (0)
CLM 6 (24) 3(12) 16 (64)
RIF 15 (60) 1(4) 9 (36)

Table 4: MRSA isolate susceptibility to vancomycin and teicoplanin

ntibiotic  Sensitive (%) Intermediate (%) Resistant (%)

VA 22 (88) 3(12) -
TP 24 (96) 1(4) -

4. Conclusion
S. aureus is a natural colonizer on the skin, mucous membranes, and sometimes in the
intestines, reproductive and upper respiratory tracts of healthy people. Human being
can be colonized by S. aureus temporarily or permanently. It is estimated that about
30% of the world's population may be carriers of S. aureus. Although S. aureus is part
of the natural human microbiota, it can cause a wide range of diseases, ranging from
minor skin infections to serious diseases such as bacteremia. Bacteria can spread
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through the body by the blood and lead to osteitis, lung, liver, kidneys and brain
infections [25].

Methicillin-resistant bacteria S. aureus, one of the most important causes of bacterial
diseases around the world, whether community infections or hospital-acquired
infections, have been reported based on their increased virulence and persistent
antibiotic resistance [26]. Vancomycin is commonly used to treat this infection as this
antibiotic has been effective against both methicillin-resistant and methicillin-sensitive
S. aureus strains (MRSA, MSSA) [27,28].

The current study found that the prevalence of MRSA in clinical isolates of S. aureus
was 43.1 %. Similar results were reported by researcher Raut et al., in 2017 at 43.6%
[29]. and by Hafiz et al., in 2002 with 42% [30]. This was a much higher rate than the
report published by Abulreesh et al., (2016) that showed the prevalence of MRSA up
to 22% [31]. In addition, a study was done by Siddiqui et al., (2017) showed a rate of
prevalence up to 52% [32].

It was observed that the resistance to erythromycin was 52 %, which agreed with a
study was conducted by Khairalla et al., (2017), they found a resistance rate of 52.9%
[33]. Compared to other studies that showed low resistance to erythromycin a study
was done by Kaibni (2009) showed percentage of 18.5% [34]. Biber et al., (2012)
found the resistance of 37.9% [35], and a high resistance to erythromycin of 77.8%
was reported in a study conducted in Germany by Cuny et al., in 2015 [36].

In this study, 36% of MRSA strains were resistant to clindamycin, and in Iran
according to the Goudarzi et al., (2017), a high resistance rates (46.9%) to clindamycin
were reported [37], 52% resistance to clindamycin in Palestine according to Adwan et
al., in 2013 [38], and higher resistance to clindamycin was also reported in a 2015 by
Cuny et al., and estimated as 69.9% [36].

Data in this study indicates that 52% MRSA isolates were resistant to gentamicin,
compared with high resistance rates 73.5% were reported in a study by Khairalla et al.,
in Egypt (2017) [33], and low resistance rates (20%) to gentamicin were reported in
Gaza by Laham et al., (2015) [39], and in Germany was as low as 3.5% reported by
Cuny and et al., (2015) [36].

Regarding to vancomycin, 4% of MRSA isolates were reduced susceptibility to
intermediate level, in compered with higher resistance rates (15.1%) were reported by
Hanif and et al., (2019) [20], while a study in 2016 by Shah et al., concluded that
vancomycin resistance was 0% [40].

The current study concluded that 25% of MRSA isolates were resistant to cefoxitin,
that was corresponds to a study was done by Hanif and et al., (2019); where all MRSA
isolates were resistant to cefoxitin [20]. Our study reported that 20% of MRSA isolates
were resistant to tetracycline, and a higher resistance rate (88.6%) was reported by
Qureshi et al., (2004) [41].

The present study showed resistance to rifampicin to MRSA strains (36%), lower
resistance rates (18.8%) were reported by ldrees et al., (2009) [42], and a higher
resistance rate (86%) was observed in a study by Taj et al., in 2019 [43]. In the current
study, resistance rates of MRSA isolates to the antibiotics were 52% to erythromycin,
52% to gentamicin, 36% to clindamycin, 24% to amikacin. This conflicted with a
study conducted by Raut et al., in 2017, where resistance to these antibiotics was
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higher as erythromycin, gentamicin, clindamycin, and amikacin was (62.5 %),
(73.5%), (70%), and (100%) respectively [29].

In the current study, the MIC for vancomycin for 25 specimens of MRSA strains was
0.5-4 pg/ml, this was similar to a study results were conducted by Pahadi in 2014 «. In
this study, bacterial resistance to the induced clindamycin was detected by D test
depending on the Kirby Bauer (disk diffusion method) and the results showed that S.
aureus was positive for this test at a rate of 12%. This was much higher than a study
conducted in Turkey by Azap in 2005 where a positive rate was 5.7% [44].

According to this study, the general trend of antibiotic resistance was increasing, and
the evolution of resistance over time poses a serious threat. Vancomycin, mupirocin
and teicoplanin were shown to be the antibiotics currently possible to be used to treat
MRSA infection, showing less resistance compared to other antibiotics tested in this
study. However, MRSA and MSSA are moving to develop vancomycin resistance.
ceftazidime, fusidic acid and cefotaxime were shown to be the lowest effective
antibiotics against the clinical isolates during this study. The current situation of
antibiotic resistance must be taken into account and more effective policy should be
taken to prevent the overuse of antibiotics, otherwise the treatment of these bacteria
will become an uncontrollable problem in the future.

Summary

The current percentage of antibiotic resistance in S. aureus was increasing in MRSA
as well as in MSSA. At the same time, the number of antibiotics available to treat
MRSA infection is limited, and a new arsenal of antibiotics is needed to control these
destructive superbugs. Conducting periodic studies on the isolates of this clinical
bacteria to monitor the progression of resistance over time. Conducting studies to
detect resistance genes, especially isolates resistant to methicillin and vancomycin.
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Abstract:

Background: Although a single dose of the rubella-containing vaccine (RCV) can offer long-
lasting protection against rubella, the disease still affects both adults and children in many parts
of the world.

Objectives: This study was designed to determine the seroprevalence of 1gG and IgM antibodies
to rubella virus in the Misurata population, thus, determining the proportion of individuals at
risk of infection, as well as to develop preventive measures for congenital rubella syndrome
(CRS).

Materials and Methods: A number of 198 participants were randomly selected for the study, and
the 1gG and IgM specific antibodies to the rubella virus were evaluated using the ELISA
technique.

Results: The seroprevalence of rubella 1gG was 81.3% thus, these individuals have a good
immunity to the rubella virus, while the proportion of people exposed to the rubella virus was
rather high at 18.7%. In addition, the results showed that 2.5% of the participants have IgM
antibodies to rubella (recent infection). The highest rate of rubella IgG was in the age
groups 1-15 years and those older than 46. Females between the ages of 16 and 45 were highly
susceptible to German measles.

Conclusion: The National Health Service must work to eradicate the rubella virus, which
includes immunizing all vulnerable individuals.

Keywords: Rubella virus - Germany measles - Antibodies — Immunoglobulin - Misurata.

1. Introduction

The measles virus (morbillivirus) is the source of the acute highly contagious viral illness
known as rubella (German measles). That occurs all over the world and caused millions of
deaths before the development of its vaccine [1]. The virus is spread from person to person via
the respiratory route by inhaling respiratory droplets or secretions that are contaminated. The
disease incubation period ranges from 12 to 23 days (10 days before a fever appears and 14 days
before a rash appears). Clinically, the disease is characterized by a slight fever and
lymphadenopathy followed by a broad erythematous, maculopapular rash [2,3].
Rubella virus infection during the first trimester of pregnancy can cause severe birth defects
called congenital rubella syndrome (CRS) [4]. Even though many infections with the virus are
subclinical, the virus can cause various forms of arthritis, especially in adults [5]. Congenital
heart disorders, deafness, glaucoma, retinopathy, thrombocytopenia, encephalitis, mental
retardation and a range of other manifestations that affected all organs are all symptoms of
congenital rubella syndrome [6].

There are estimated to be 100,000 cases of CRS every year [7]. In the USA alone, more than
20,000 cases of CRS [8]. The US and UK started national immunization programs for rubella in
1964 after the epidemic expanded to their countries, and the vaccination was given to infants
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and women. Since then, this strategy has been used and had great success [9]. Systematic rubella
immunization has eliminated both acquired and congenital rubella in many developed regions,
as seen by the 86 % decline in the incidence of globally reported rubella cases from 2000 to
2012 [10]. Although measles prevalence has decreased significantly since the development of
vaccines, which have given people immunity, the disease is still common because of insufficient
vaccination coverage. The fact that a partial vaccination strategy results in significant outbreaks
was highlighted by the more than 11,000 cases of rubella that occurred in Japan in 2013 [11],
and reports from the World Health Organization (WHO) show that the cases of rubella increased
by more than twice in the first quarter of 2019, when compared to the same time the year before
[12]. The reports have revealed that immunity against the disease is not lifelong. People with
weakened antibodies or secondary immunosuppression may have measles symptoms. Failure of
the vaccine can lead to re-infection with the measles virus, this can be tested by measuring the
concentration of the rubella IgG antibodies using enzyme-linked immunosorbent assay.

There is insufficient epidemiological data on the seroprevalence of rubella in Libya. This study
was carried out to better understand the epidemiological situation of German measles and to aid
in its control and prevention.

2. Materials and methods
- Study design:

A cross-sectional study was designed to determine immunization rates against the rubella virus
by studying the proportion of antibodies 1gG and IgM.

- Field of the study:

Random samples from the community of Misurata City, Libya were used in the study, which
was conducted at the Misurata Central Laboratory for Medical Analysis.

- The study samples:

The present study included 198 volunteers, 7 male, 166 female, and 25 children under ten
months. Their ages ranged between one day and 69 years, with an average age was (18.86), the
study was conducted in the period from August to November.

- Ethical considerations:

This research was conducted while ensuring respect for the privacy of the participating
individuals and maintaining the confidentiality of the data, While this research was included in
the descriptive studies, it did not pose a risk to the participants, it was not an experimental study,
and on the contrary, it provides a service to the community by determining the immune status of
individuals by estimating the proportion of antibodies to the virus German measles and thus
assessing the immune status of the community and knowing the effectiveness of vaccination and
the extent of the effect for it to protect against infection.

- Epidemiological assessment:
Socio-demographic data such as gender, age, nationality, vaccination taken, and previous

infection with rubella virus were collected in questioners (vaccination taken, and the previous
infection with rubella virus were excluded because most of the participants did not respond)
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after explaining the importance of the study to the participants and obtaining their consent to
participate while ensuring the confidentiality of information.

- Laboratory work:

A venous fasting blood sample (5ml) was collected in plain tubes (that did not contain
anticoagulants)., and assigned a serial number. The blood was left to coagulate for 15 minutes
before being centrifuged at 3500 rpm for 5 minutes to ret the serum. The clear serum was
separated into other tubes (hemolysis and fatty samples were excluded), and the serum was used
to detect 1gG and IgM antibodies to the rubella virus using a commercially available Enzyme-
Linked Immunosorbent Assay (ELISA) by Chorus Trio system.

3- Results and Discussion:

The quantitative analysis for rubella 1gG showed a noticeable variability in the values of
antibodies that ranged between 0 to > 100 1U/ml, while rubella IgM antibodies ranged between
0 - 38 1U/ml ((Test samples with results less than 8 1U/ml were identified as negative, while
those with levels greater than 12 1U/ml were labeled as positive).

- Seroprevalence of rubella 1gG antibodies:

The results showed that the seroprevalence of rubella IgG antibodies was 81.3%, thus these
individuals have good immunity against the rubella virus, whether they obtained it from
previous vaccination or previous infection with the virus, and 15.2% did not have 1gG
antibodies against the rubella virus, thus they are at high risk of infection with the virus. The
equivocal samples were 3.5% (did not reach the recognized limit for positivity, which is > 12 U
/ml), as shown in Table (1). These results agreed with the universal trend for the rubella virus
infection ratio, where 80-90% of the population showed immunity in the pre-vaccine era [13], as
well as a study conducted in Syria, showed that the prevalence rate of rubella 1gG antibodies
was 85.6%, while the percentage of those exposed to infection was 14.4% [14].

- Seroprevalence of rubella IgM antibodies:

Our findings showed that 2.5% had rubella 1IgM, which may indicate recent infection, and also
indicates that the virus is present in the community and may cause infection, Table (1). These
results agreed with the results of a study conducted on pregnant women, which showed that
2.2% of pregnant women’s sera tested borderline for IgM, while 1.1% were positive [15].

Table (1): Seroprevalence of rubella IgG and IgM

ABs Total Positive Negative Equivocal

161 30 7
19G 198 51300 1520 3.5%
190 5 3
1M 198 950, 25% 1.50%
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The study showed that 18.7% had an insufficient percentage of rubella 1gG (negative or
equivocal), 18.1% females, and 28% children under the age of one year, Thus, children are at
greater risk of infection with the German measles virus, this may be the most children
participating in this study are newborns, who not vaccinated against the virus.

- Gender distribution with seroprevalence of rubella 1gG:

The results showed that the adult females had a high immunization rate of 81.9%. While
children less than 1 year of age were less immunized by 72%, due to the aforementioned that
most of the participating children were newborns and thus showed a greater risk of infection.
Our results showed 3% rubella IgM positive, all of them female, which indicates an increased
exposure of females to the risk of infection, and also gives us an indication of the need to adhere
to the vaccination program to avoid transmission of the virus from mother to fetus and the
occurrence of measles syndrome Congenital German, Table (2).

Table (2): Gender distribution with seroprevalence of rubella 19G and IgM

Gender Females Baby <1Y

Total 166 25

1gG Positive 136 18
81.9% 72%

1gG Negative 22 6
13.3% 24%

19G Equivocal 8 1
4.8% 4%

IgM Negative 158 0
95.2( 0.0%

IgM Positive 5 0
3.0% 0.0%

IgM Equivocal 3 0
1.8% 0.0%

- Age distribution with seroprevalence of rubella 1gG and IgM:

The results showed that the highest positive rate of rubella IgG ranged between 1-15 years, and
this may be due to the effectiveness of the vaccination program that is given to newborns and
continues to be effective for several years or a lifetime, as well as in ages over 46 years, and this
may be due to the possibility of exposure to the virus during life stages and the formation of
immunity against it. This result is consistent with several studies that confirmed an increase in
the rate of 1gG antibodies and immunization against the rubella virus with age [16, 17, 18],
while the lowest immunization rate was in the age group of less than one year, Table (3).

our results show that the highest positive rubella IgM was among the age group 31 to 45 years
with a rate of 3.3%, then 16 to 30 with 2.7%. This indicates that the age groups between 16-45
years are highly susceptible to the occurrence of German measles, and these ages are considered
dangerous because they are the reproductive age, and therefore if the mother is infected with the
German measles virus during this period, it may be transmitted to the fetus harmful, leading to
deformities and complications of congenital rubella syndrome.
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Table (3): Age distribution with seroprevalence of rubella IgG and IgM

Age <1Y 115Y 16-30Y 31-45Y 46-60Y >60Y
Total 198 25 2 73 91 4 3
19G Positive 16 2 62 74 4 3
64%  100%  84%  81.3%  100%  100%
. 8 0 7 15 0 0
I9G Negative 550, 00y 96% 165%  00%  0.0%
& Eauivocal 1 0 4 2 0 0
EEISqRGERty 00% 55%  22%  00%  0.0%
IgM Positive 0 0 2 3 0 0
00%  00% 27%  33%  00%  0.0%
IgM Negative ~ 25100% 2100% . 0 87 4 2
959%  956%  100%  66.7 %
IgM Equivocal 0 0 L ! 0 133.3%

0.0% 0.0% 1.4% 1.1% 0.0%

4- Conclusion

The positive rubella 1gG was 81.3%, while 18.7% did not have rubella 1gG, Thus, they are at
high risk of infection with the virus. 2.5% had significant levels of rubella IgM, which may
indicate recent infection, and indicate that the virus is present in the community. Children are
more likely to be infected with German measles 28%, than adult women18.1%.

Although the rate of immunity against rubella is high, the virus is widespread and may cause
infection. National vaccination programs could be very necessary.
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Abstract:

The aim of the this study was to determine the prevalence of bacterial pathogens
causing UTIs and their antibiotic susceptibility patterns in patients referred to the
Teaching Hospitals in Benghazi, Libya. A cross-sectional study was conducted among
685 UTIs suspected patients. From September to December 2022 in teaching hospitals
in Benghazi city. Urine culture was done to isolate bacterial pathogens. The colony
shape, Gram stain, and common biochemical tests were used to characterize all
positive cultures. The overall prevalence of urinary tract infection in this investigation
was 29.6%. Most frequently isolated uropathogen in our study was K.pneumoniae
(34.5%). While, S. aureus (17.2%), E .Coli (13.8%), Enterococcus Spp (7.9%), S.
agalactiae (6.9%), Acinetobacter Spp (5.4%), S. pyogenes (3.9%), S. viridians
(2.5%), P. aeruginosa, Citrobacter Spp, P. mirabilis (2.1%), and S. saprophyticus,
Streptococcus Spp, E. faecails, (0.5%) were the other isolates. The majority of the
isolates have shown extreme antibiotic resistance. Ciprofloxacin, levofloxacin
imepenem, meropenem, amikacin, ceftriaxone, cefotaxime, -ceftazidime, and
doxycycline showed 100% sensitivity to Gram-negative uropathogens and Gram-
positive isolates among outpatients. Many multidrug resistances were revealed among
bacterial isolates.The present investigation presents a compelling argument that the
resistance of microorganisms responsible for UTIs has attained a critical degree.
Monitoring of resistant bacterial pathogens and urinary tract infections should be done
on a frequent basis.

Keywords: Bacterial, Pathogens, Urinary, Tract, Infection, Antibiotic, Susceptibility

1. Introduction
Urinary tract infection (UTI) is an infection caused by the presence and growth of
bacteria anywhere in the urinary tract and are usually classified according to the site of
infection: bladder (cystitis), kidney (pyelonephritis) or urine (bacteriuria)[1] and may
also be asymptomatic or symptomatic, forcing a strain on public health care and
bringing down the quality of life [2]. It is known that urinary tract infections (UTIs)
can cause short-term morbidities such as fever, dysuria, pelvic pain [3]. UTIs are one
of the most prevalent bacterial infections worldwide diagnosis in outpatients as well as
hospitalized patients. Worldwide, about 150 million UT]I cases per year are diagnosed,
costing the global economy more than $6 billion [4] . The most common bacteria
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causing UTI is Escherichia coli, followed by Klebsiella pneumoniae, Staphylococcus
sp., Proteus sp., Pseudomonas aeruginosa, Enterococcus sp., and Enterobacter sp.
with variations in their order of prevalence [5-7]. The prevalence rate of uropathogens
varies with patient age and sex, hospitalization, catheterization, and previous use of
antibiotics. Also, UTIs occur with greater frequency in women as compared to men,
mainly due to the shorter urethra, which allows pathogens to enter the bladder more
easily, and sexual activity, which increases the risk of uropathogens [8]. The treatment
and therapy of urinary tract infections is determined experimentally by antimicrobial
susceptibility testing [9] . The issue of antimicrobial resistance in regards to treating
urinary tract infections has become a matter of public health concern, especially in
developing countries [10]. According to the World Health Organization in 2014, all
countries have focused on antibiotic resistance, which poses a significant threat to
modern medicine [11].The resistant bacterial strains can be accelerated and spread
through the transfer of resistant genes between species and genera by horizontal gene
transfer ~ with  mobile genetic elements (plasmids, transposons and/or
bacteriophages).This process leads to the development and spread of new
antimicrobial resistance variants and new resistance mechanisms among uropathogens
[9]. Therefore, this study's objective was to determine the prevalence of bacterial
pathogens causing UTIs and their antimicrobial susceptibility pattern among patients
with urinary tract infection in Benghazi, Libya

2. Materials and methods

Collection of clinical samples: this study was implemented at teaching hospitals in
Benghazi city. From September 2022 to December 2022, 685 urine samples were
collected from outpatients and inpatients. Specimens were cultured and streaked using
differential and selective culture media (Oxoid, Ltd., UK) in the Alakeed medical
analysis laboratory, Benghazi, Libya.

Cultivation and identification of isolates: use of CLED agar for cultivation; all
plates incubated at 37°C for overnight (18-24 hr) for investigation of bacteria. The
bacterial isolates were characterized based on morphology, pigmentation of the
colony, and cell morphology. Different biochemical tests were used to identify all
bacterial isolates, such as the catalase test, coagulase test, deoxyribonuclease test,
oxidase test, citrate test, urease test, and triple sugar iron test in addition.
Determination of antimicrobial susceptibility: isolates underwent the disc diffusion
susceptibility test based on the clinical and laboratory standards institute (CLSI).
Antimicrobial susceptibility testing using a modified Kirby Bauer disk diffusion
method was used to test each isolate for in vitro antimicrobial susceptibility based on
clinical and laboratory standards. Standard inoculums adjusted to 0.5 McFarland
standard turbidity were uniformly distributed over the surface of nutrient agar (Oxoid,
Ltd., UK). Antimicrobial disks including ciprofloxacin 5 mg; levofloxacin 30 mg;
fusidic acid 10 mg; nalidixic acid 30 mg; amoxicillin + clavulanic acid 30 mg;
trimethoprim/sulfamethoxxazole 25 mg; azithromycin 15 mg; cefuroxime 30
mg; cefoxitin 30 mg; cephalexin 30 mg; imepenem 10 mg; meropenem 10
mg; amikacin 30 mg; ceftriaxone 30 mg; cefotaxime 10 mg; ceftazidime 10
mg; doxycycline 30 mg; tetracycline 30 mg; tigecycline 10 mg; cefalexin 10
mg; piperacillin-tazobactam 100/10 mg; cefixime 5 mg; and colstin 10 mg were
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applied on MH agar plates following overnight incubation at 37°C. The inhibition
zone was measured and interpreted as sensitive, intermediately sensitive, or resistant
per the standard criteria. An isolate was considered multidrug resistant (MDR) if it
was resistant to at least one agent in three or more antimicrobials of structurally
different categories.

3. Results and discussion
During the study period, 685 urine samples were analyzed, of which 203 (29.6%)
bacteria were isolated. Of the total positive cases (29.6%) that had significant
bacteriuria, 171 (84.2%) were females and 32 (15.7%) were males.The age of the
uropathogens patients was from 1 to 87 years, and the mean of the uropathogens
patients was 38.68 £ 18.37 years. Of the total 203 isolates, 122(60.1%) were Gram-
negative while 81(79.4%) were Gram-positive bacteria. Overall, K.pneumoniae was
the dominant bacterial isolates 70(34.5%) followed by S.aureus 35(17.2%), E. Coli
28(13.8%) and Enterococcus Spp 16(7.9%) (Table 1). In the present study, the
frequency of outpatient 150/203(73.8%) uropathogens was greater than inpatients
53/203 (26.1%) (Table 2). This finding disagree with a study done in Chad that
showed bacteriuria was more present in inpatients (70.4%) compared to outpatients
(29.6%) [12].
Table 1: Types of bacteria isolated in urine culture

Gram-reaction Isolated species requency ercentage
Staphylococcus aureus 35 17.2
Gram-positive bacteria ’ Enterococcus Spp ‘ 16 ‘ 7.9 ‘
Streptococcus agalactiae 14 6.9
’ Streptococcus pyogenes ‘ 8 ‘ 3.9 ‘
Streptococcus viridans 5 2.5
’ Staphylococcus saprophyticus ‘ 1 ‘ 0.5 ‘
Streptococcus Spp 1 0.5
’ Enterococcus faecails ‘ 1 ‘ 0.5 ‘
Gram-negative bacteria  Klebsiella pneumoniae 70 345
| Escherichia Coli | 28 | 13.8 |
Acinetobacter Spp 11 5.4
| Pseudomonas aeruginosa | 4 | 2.0 |
Citrobacter Spp 4 2.0
| Proteus mirabilis | 4 | 20 |
Enterobacter Spp 1 0.5
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Figure 1: Distribution of bacterial pathogen isolates among males and females.

In this study, the highest infection in outpatient by urinary tract bacterial isolates
belonged to S. aureus 35(23.3%), followed by E. Coli 28(18.7%) and K. pneumonia
27 (18.0%). While, the vast majority of the isolates were K. pneumoniae 43 (81.1%)
were inpatients (Table 2).

Table 2: Distribution of uropathogens inpatients and outpatients.

Urinary tract bacterial Number of isolates (N) Percentage (%)
isolates npatient  utpatient  npatient utpatient
| Staphylococcus aureus | o | 35 | 00% [ 233% |
Streptococcus agalactiae 0 14 0.0% 9.3%
| Enterococcus Spp | o | 16 | 00% [ 107% |
Streptococcus pyogenes 0 8 0.0% 5.3%
| Streptococcus viridans | o | 5 | 00% | 33% |
Staphylococcus saprophyticus 0 1 0.0% 0.7%
| Streptococcus Spp 0 | 1 | 00% | 07% |
Enterococcus faecails 0 1 0.0% 0.7%
| Klebsiella pneumoniae | 43 | 27 | 8L1% | 18.0% |
Escherichia Coli 0 28 0.0% 18.7%
| Acinetobacter Spp | 10 | 1 | 189% | 07% |
Pseudomonas aeruginosa 0 4 0.0% 2.7%
| Citrobacter species | o | 4 | 00% | 27% |
Proteus mirabilis 0 4 0.0% 2.7%
| Enterobacter Spp | 0 | 1 | 00% | 07% |
Total 53 150 100% 100%

Inpatients, amongst 43 K. pneumonia isolates, about 100 % were resistant to
levofloxacin, tigecycline, cefalexin, azithromycin, and ceftazidime. Whereas, 10

206



!:J The 7" Annual Conference on Theories and Applications of Basic and Biosciences | 16th,

e Dec. 2023

Acinetobacter Spp isolates, about 100 % were resistant to ciprofloxacin, levofloxacin,
tetracycline, tigecycline, cefalexin, trimethoprim/sulfamethoxxazole, azithromycin,
piperacillin-tazobactam (Table 3),

cefixime, imepenem, meropenem, amikacin, ceftriaxone, cefotaxime and ceftazidime
(Table 4).

Table 3: Group (A) antimicrobial susceptibility pattern of uropathogens isolated from urine
specimens of Inpatients.

acterial solat Antimicrobial susceptibility pattern (%)
pattern es IP EV E IG N XT ZM PZ
pneumoni 1% % 3% % % 56% | % .3%
a 5.3 7.7
% 00% % 00% 100% 44% 00% 7.7%
cinetobact
er Spp % % % % % % % %
00% 00% 00% 00% 00% 00% 00% 00%

CIP: Ciprofloxacin; LEV: Levofloxacin; TE: Tetracycline; TIG: Tigecycline; CN:
Cefalexin; SXT: Trimethoprim/sulfamethoxxazole; AZM: Azithromycin; TPZ:
piperacillin-tazobactam

S: number of sensitive; R: number of resistant isolates

Among inpatients, in terms of the sensitivity pattern of K. pneumonia isolates, it was
shown that 100% of the isolates were sensitive to colstin, and Acinetobacter spp
revealed that they were 100% sensitive to colstin and doxycycline (Table 4).

Table 4: Group (B) antimicrobial susceptibility pattern of uropathogens isolated from urine
specimens of Inpatients.

acterial  solat Antimicrobial susceptibility pattern (%)
pattern  es FM T PM EM K RO TX Az O
pneumo
nia .0% | 100% 95 | 16 | 09 | 7% | 86 | % | 44
% % % % %
3% % 05 84 91 53 14 00 56
% % % % % % %
cinetoba
cter % 00% % % % % % % | 00%
Spp
00 % 00% 00% 00% 00% 00% 00 %
% %

CFM: Cefixime; CT: Colstin; IPM: Imepenem; MEM: Meropenem; AK: Amikacin;
CRO: Ceftriaxone; CTX: Cefotaxime; CAZ: Ceftazidime; DO: Doxycycline
S: number of sensitive; R: number of resistant isolates

207



Bacterial Pathogens and Antimicrobial Susceptibility Patterns among Patients with
Urinary Tract Infection in Benghazi, Libya

D
e

S. aureus isolates were the predominant uropathogens among outpatients, and

antibiotic susceptibility patterns showed high resistance to azithromycin (91.4%),
nalidixic acid (77.1%), trimethoprim/sulfamethoxxazole (57.1%), whereas antibiotic

sensitive patterns showed sensitive to levofloxacin and amoxicillin + clavulanic acid

(91.4%),

ciprofloxacin (82.9%) (Table 5),

imepenem, meropenem, amikacin,

ceftriaxone, cefotaxime, ceftazidime, doxycycline(100%) (Table 6). Furthermore,

other Gram-positive isolates among outpatients, S. agalactiae, were resistant to
nalidixic acid (85.7%) and azithromycin (57.1%). S. pyogenes was resistant to
nalidixic acid (75%). S. viridians were resistant to nalidixic acid and azithromycin
(60%) and to trimethoprim/sulfamethoxxazole (80%), whereas Enterococcus spp.
were resistant to nalidixic acid (87.5%) and azithromycin (93.8%). Additionally, S.
saprophyticus was resistant to nalidixic acid and azithromycin (100%), while
fusidic
trimethoprim/sulfamethoxxazole, azithromycin (100%), cefoxitin, and cephalexin
(100%). Enterococcus faecails were resistant to trimethoprim/sulfamethoxxazole and
azithromycin (Table 5), cefoxitin, and cephalexin (100%) (Table 6). In terms of the
resistant pattern of Gram-negative isolates among outpatients, K. pneumoniae was
resistant to fusidic acid (70.4%) and trimethoprim/sulfamethoxxazole (59.3%), while
Proteus mirabilis, Acinetobacter spp., and Enterobacter spp. were resistant to fusidic
acid (100%). Acinetobacter spp. and Enterobacter spp. were resistant to cephalexin
(100%) (Table 5). P. aeruginosa and Enterobacter spp. were resistant to cefoxitin

Streptococcus

was

(100%) (Table 6).

resistant

to

acid,

nalidixic

acid,

Table 5: Group (A) antimicrobial susceptibility pattern of uropathogens isolated from urine

specimens of outpatients.

acterial solate Antimicrobial susceptibility pattern (%)
pattern s IP EV F A MC XT ZM XM
S [ 29% [1.4% [29% [29% [14% [00% [ 6% [43% |
aureus R 71% 6% 71% 71% 6% 71% 14% 2.9%
| 0% [0% Jow [0% Jow [9% [o0w [.9% |
agalactiaZe S 857 929 786 143 100% 714 429 857
% % % % % % %
R 143 [71% [214 |87 [0% [286 [571 |143
% % % % % %
| 0% 0% 0% 0% 0% 0% 0% 0%
pyogenes S 875 |[875 [875 |[25% | 100% |50% | 375 | 875
% % % % %
R 125 125 125 75% 0%  50% 50% 125
% % % %
[ 0% [0% [0% [0% [0% [o0w |125 |o0%
%
. viridians 80% 80%  60%  40%  100% 20%  40%  100%
| | 20% | 20% |40% |60% |0% |80% |60% |0% |
| 0% 0% 0% 0% 0% 0% 0% 0%
nterococcus | S 75% |813 [625 |125 [100% | 75% | 6.3% | 93.8
Spp % % % %
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R 25% 188 313 875 0%  25% 938 (0%
% % % %

| Jow  [0% [63% [0% [ow [0% [o0w [63% |

S 100% 100% 100% 0%  100% 100% 0%  100%

: IR o 0% [ow [100% [0% [0% [100% [0% |
zaPmPhY“CU | 0% 0% 0% 0% 0% 0% 0% 0%

S | 100% [ 100% [ 0% [0% [100% [ 0% [0% [ 100% |
treptococcus | R 0% 0%  100% 100% 0%  100% 100% 0%

| 0% Jow Jow Jow Jow Jow 0% [0% |

S 100% 100% 100% 100% 100% 0% 0%  100%
nterococcus | R oo |ow |ow [0% |0% |100% | 100% | 0% |
faecails [ 0% 0% 0% 0% 0% 0% 0% 0%

S 815 [8L5 [296 [593 [556 [40.7 [444 [556
. pneumoniae % % % % % % % %

R 148 148 704 37% 444 593 481 444

% % % % % % %

[ 137% |37% [0% [37% [0% |0% |74% |0% |

S 821 893 464 643 643 607 607 75%
.Coli % % % % % % %

R 179 | 107 |536 |[357 |321 |393 |[321 |25%

% % % % % % %

[ 0% 0% 0% 0% 36% 0% 71% 0%

S | 100% [ 100% [ 25% [25% [0% [25% [75% [0% |
-aeruginosa | R 0% 0%  75% 75% 100% 75% 0%  100%

[ oo |ow |ow [ow [o0% |0% |25% |0% |

S 100% 100% 50%  50% 50%  25%  50%  50%
itrobacter | R oo |0% |50% [50% |50% |75% |50% |50% |
Spp [ 0% 0% 0% 0% 0% 0% 0% 0%

S | 100% | 100% [ 0% [50% [25% |75% |25% [ 75% |
roteus R 0% 0%  100% 50% 75% 25%  75%  25%
mirabilis | [0% Jo% [ow Jow Jow [0% [0% [0% |

S 0%  100% 0% 0%  100% 100% 100% 100%
cinetobacter | R | 100% | 0% | 100% | 200% [ 0% [0% [0% |0% |
Spp [ 0% 0% 0% 0% 0% 0% 0% 0%

S [ 100% [100% [ 0% [100% [ 0% |[0% [100% | 0% ]
nterobacter | R 0% 0%  100% 0%  100% 100% 0%  100%
Spp | o [o0% Jow [0%w Jow [o0w [ow [o0%n |

CIP: Ciprofloxacin; LEV: Levofloxacin; F: Fusidic acid; NA: Nalidixic acid; AMC:
Amoxicillin + clavulanic acid; SXT: Trimethoprim/sulfamethoxxazole; AZM:
Azithromycin; CXM: Cefuroxime
S: number of sensitive; R: number of resistant isolates; I: number of intermediate
Table 6: Group (B) antimicrobial susceptibility pattern of uropathogens isolated from urine
specimens of outpatients.

Bacterial
pattern

Antimicrobial susceptibility pattern (%)

solate
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OX EP PM EM K RO TX AZ O]
771 [ 743 ] 100 | 100% [ 100 | 100 [ 100 [ 100 | 100
% | % % % % 1% % | %
. aureus 200 229 0% 0% 0% 0% 0% 0% 0%
% %
[2.9% [2.9% [ 0% [0% [0% 0% [0% [0% [0%
S. 571 786 100 100% 100 100 100 100 100
agalactiae % % % % % % % %
429 [214 [0% 0% [0% |0% |[0% |0% | 0%
% | %
0% 0% 0% 0% 0% 0% 0% 0% 0%
S.pyogenes 75% | 75% | 100 | 100% [ 100 [ 100 | 100 [ 100 [ 100
% % % % % | %
25% 25% 0% 0% 0% 0% 0% 0% 0%
o [0% |o0%w 0w [0% [0% [0% |o0% | 0%
S. viridians 100 100 100 100% 100 100 100 100 100
% % % % % % % %
0% [ow |ow [0% [0% [0% [0% [0% | 0%
0% 0% 0% 0% 0% 0% 0% 0% 0%
Enterococcu 75% | 81.3 [ 100 | 100% [ 100 [ 100 [ 100 [ 100 [ 100
s Spp % % % (% % % | %
25% 188 0% 0% 0% 0% 0% 0% 0%
%
0% [ow |o0w [0% [o0%n [ow [0% [0% | 0%
Ssaprophyi 100 100 100 100% 100 100 100 100 100
cus % % % % % % % %
o [0% |o% 0w |0% [0% |0% |o0% | 0%
0% 0% 0% 0% 0% 0% 0% 0% 0%
Streptococc 0% [0% [100 [100% | 100 [ 100 [ 100 [ 100 [ 100
us % % (% % |[% | %
100 100 0% 0% 0% 0% 0% 0% 0%
% %
o [0% |o0% |ow [0% [0% |0% |o0% | 0%
Enterococcu 0% 0% 100 100% 100 100 100 100 100
s faecails % % % % % %
100 (1200 [0% [0% [o0% [0% [0% [0% |o0%
% | %
0% 0% 0% 0% 0% 0% 0% 0% 0%
K. 556 |8l5 | 100 | 100% [ 100 [ 100 | 100 | 100 [ 100
pneumoniae % % % % % % % %
444 185 0% 0% 0% 0% 0% 0% 0%
% %
0% [ow Jow [0% [ow [ow [o0% [0% |o0%
E.Coli 786 607 100 100% 100 100 100 100 100
% % % % % % % %
214 393 [0% [0% [0% [0% [0% [0% | 0%

%

%
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| 0% 0% 0% 0% 0% 0% 0% 0% 0%
P.aeruginos | S 0% | 50% | 100 | 100% | 100 [ 100 | 100 [ 100 | 100
a % % (% (% |[% | %
R 100 50% 0% 0% 0% 0% 0% 0% 0%
%
[ o [0% [0% |o% [0% [0% [0% |0% | 0%
Citrobacter S 25% 50% 100 100% 100 100 100 100 100
Spp % % % % % %
R | 75% | 50% [0% [0% [0% [o0% [0% [o0% [0%
| 0% 0% 0% 0% 0% 0% 0% 0% 0%
Proteus S 75% [ 50% [ 100 | 100% | 100 [ 100 [ 100 | 100 | 100
mirabilis % % % % % %
R 25% 50% 0% 0% 0% 0% 0% 0% 0%
| [0 |ow [o0% [0% [0% [ow [0% |o0% [0%
Acinetobact S 100 0% 100 100% 100 100 100 100 100
er Spp % % % % % % %
R 0% [100 |0% |[0% [0% |[0% [0% |0% |0%
%
| 0% 0% 0% 0% 0% 0% 0% 0% 0%
Enterobacter | S 0% [0% [100 [100% [ 100 [ 100 [ 100 [ 100 [ 100
Spp % % % (% (% |%
R 100 100 0% 0% 0% 0% 0% 0% 0%
% %
| [0 Jow [0% [0% [0% [o0w [0% |o0% [0%

FOX: Cefoxitin; CEP: Cephalexin; IPM: Imepenem; MEM: Meropenem; AK:
Amikacin; CRO: Ceftriaxone; CTX: Cefotaxime; CAZ: Ceftazidime; DO:
Doxycycline
S: number of sensitive; R: number of resistant isolates; I: number of intermediate
Urinary tract infections (UTIs) are one of the most common bacterial infections which
affect people at home or in hospitals settings worldwide [13]. In present study, the
overall prevalence of bacterial UTI among patients was 29.6%, which was in
agreement with other studies in Eastern Ethiopia ( 28.3%) [14], and Imo State
University, Nigeria (28%) [15]. However, our results was higher than other studies
reported in Messalata, Libya (13.9%) [16], Gambia (12.8%) [17]. But it was lower
compared to previous studies conducted in India (53.82%) [18], southeastern Nigeria
(78%) [19]. This study revealed a high prevalence of UTI in females (84.2%) than in
males (15.8%) which in accordance with other results which showed that the
occurrence of UTI was greater in females as compared to males [18, 20, 21]. The
cause of the greater incidence of UTI in females was attributable to sexual activity,
incontinence, a shorter urethra, and poor urinal hygiene [18]. In current study, K.
pneumoniae (34.5%) was found the most prevalent bacterial isolates in the positive
urine samples of UTI. This result was consistent with a study from Nigeria in which
Klebsiella spp. (24.5%) were most commonly isolated [22]. On the other hand, this
differs from the reports in which E. coli was recorded as the predominant bacteria in
UTI [23-25]. Furthermore, these results were correlate with other studies in which K.
pneumoniae was reported as the second most frequent bacterial isolate in UTI studies
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in Ethiopia [23] and Saudi Arabia [26]. In the treatment of UTIs across the world,
antimicrobial resistance is becoming an increasing problem [26]. The resistance
pattern of bacterial uropathogen isolates was alarming in this study, and we found that
100% of the isolates were resistant to the most commonly used antibiotics. Since
medication resistance in pathogens is a dynamic process, regular surveillance and
monitoring studies have to be carried out to give physicians insight into the best
empirical treatments for urinary tract infections [27]. In order to use antibiotics
rationally, it will be crucial to prioritize public and professional education. This
includes promoting and evaluating medical and veterinary practice standards as well as
antibiotherapy based on pathogen susceptibility patterns [28].

4. Conclusion

In the present study, K. pneumoniae was the most frequent Gram-negative
uropathogen causing UTIs among patients, followed by E. coli and Acinetobacter spp.,
while S. aureus was most prevalent among Gram-positive isolates. The risk of
bacterial infections was greater in outpatients than inpatients. Ciprofloxacin,
levofloxacin imepenem, meropenem, amikacin, ceftriaxone, cefotaxime, ceftazidime,
and doxycycline showed 100% sensitivity to Gram-negative uropathogens and Gram-
positive isolates among outpatients. This investigation revealed an alarming resistance
trend in the bacterial uropathogen isolates, with 100% of the isolates among
outpatients and inpatients showing resistance to the most widely used antibiotics.
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Abstract:

Hamacreadium mutabile Linton, 1910 (Trematoda: Opecoelidae) was recorded from
Rastrelliger kanagurta (Scombriformes: Scombridae) in Malaysian coastal waters of
the South China Sea for first time. 346 fish specimens were subsequently examined
for parasites using conventional methods under a dissecting microscope. The
examination included gills, pharynx, body cavity, and visceral organs (stomach,
intestine, liver, swim bladder, and gonads). Worms recovered were fixed and
preserved using methods commonly applied. A total of one species belonging to the
genus Hamacreadium Linton, 1910 was identified. A morphological description of
Hamacreadium mutabile Linton, 1910 was provided, together with it's prevalence
and mean intensity. The calculated overall infection prevalence and mean intensity
values were 2.9 % and 3, respectively.

Keywords: Marine fishes, Digenetic trematodes, Opecoelidae, South China Seaq,
Malaysia.

1. Introduction
The digenea is a major group of parasitic Platyhelminthes in marine fish [1]. They are
basically divided into two major groups (Gasterostomata and Prosostomata),
Gasterostomata has a centrally situated mouth, whereas, the rest of the digeneans have
been placed in the alternate group, Prosostomata. Thus, two distinctive types of
digenetic trematodes are separated by two simple characters, nevertheless, others are
needed to determine the diagnosis [2,3]. The classification of digenetic trematode is a
complex mission and a difficult task because the group is so large. The first difficulty
is that the classification of the group above the superfamily level is unclear [4, 5].
Major gaps still exist in the knowledge of classification of fish parasites [6]. Digenetic
trematodes are among the most commonly important parasites affecting wild fishes,
but uncommon in cultured fishes [7]. Moreover, digenetic trematode helminths are

mainly found in the gastrointestinal canal of fish [8].

Hamacreadium Linton, 1910 is one of a group of plagioporine genera which are
poorly defined morphologically and is 'characterized by a combination of rather
generalized plagioporine characters Pre-eminent among those are the excretory vesicle
extending into the forebody, deeply lobed ovary, distinctly submedian genital pore,
and the vitelline follicles entering the forebody and extending beyond the testes to the
posterior extremity' [9]. The opecoelids are a group in need of a thorough molecular
examination, and as a start, some studies have sequenced a variety of worms, and have
found that the Hamacreadium-like species found in Lethrinus miniatus (Forster)
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clusters with, but is distinct from worms identified as H. mutabile Linton, 1910 (see
[10, 11, 12]. Bilgees and Masood recorded two species of Hamacreadium from
Rastrelliger kanagurta from Karachi namely H. karachiensis and H. rastrellii [13].

Limited researches have recorded digenean parasites from the South China Sea in
Malaysia. Parasite members of the genus Hamacreadium Linton, 1910 were described
of the Chinese marine fishes (Ariomma indica and Liza affinis) from the South China
Sea [14, 15, 16, 17, 18]. Moreover, three known digenetic trematode (Adlardia
novaecaledoniae, Pseudopecoeloides tenuis and Monascus filiformis) was recorded
from marine fish of Malaysia [19, 20, 21, 22]. This research is the first to provide
information on the digenetic trematodes parasites and their morphological
characterizations in marine fish (Rastrelliger kanagurta) from the South China Sea,
bordering Terengganu-Malaysian coastal waters

2. Materials and Methods

346 marine fish belonging to 1 fish family, 1 genera, and 1 species were collected
throughout a three months period from the Terengganu-Malaysian coast bordering the
South China Sea from March to May. The samples for the study were collected using
gillnets with the assistance of the local fishermen of the region. The collected species
which was commonly available, namely A. melanoptera. On collection, a total of 346
marine fish (A. melanoptera) samples were stored in the pollution-free ice box, and
transported to the Parasitology laboratory in the University Malaysia Terengganu. The
samples were dissected from the ventral side and the gut was exposed. It was then
placed in the petri dish, stretched out and cut into two regions: the fore-gut (stomach)
and the hind-gut (intestine). The gastrointestinal tract was examined for parasites by
the gut-wash approach [23]. The contents of stomach and intestine were placed in
separate petri dishes containing a solution of approximately 0.85% NaCl [23]. These
contents were examined under a dissecting microscope. The isolated digenetic
trematodes were fixed using glass pieces with 70% ethyl alcohol and observed under a
Leica microscope (DM750) until relaxed. The collected digenean worms were stained
with alum-carmine stain, dehydrated in a series of ethanol (70%, 80%, 90%, 100%),
cleared in clove oil, and mounted permanently in Canada balsam on microscopic slides
[24, 25]. The drawings of the worms were done under a Leica microscope (DM750)
equipped with a camera Lucida, using a calibrated ocular micrometer which was fitted
to the compound microscope. All scale bars are in micrometers. The prevalences and
mean intensities of digeneans were calculated according to Margolis [26].

3. Results
Family: Opecoelidae Ozaki, 1925
Genus: Hamacreadium Linton, 1910
Hamacreadium mutabile Linton, 1910 (Fig. 1, 2).
Description of Hamacreadium mutabile Linton, 1910: Body oval, with somewnhat
frilled lateral margins for hindbody, rounded anteriorly and posterior extremity,
unarmed , longer than wide 2150 pum in length, 815 pm in width at level of ovary;
forebody 941 um in length; oral sucker well developed, terminal, smaller than venteral
sucker 187 um in length, 212 pum in width; prepharhynx absent; pharynx relatively
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small, large, cylindrical, longer than broad 214 pm in length, 157 pm in width;
oesophagus short 43 pm in length, 25 pm in width; caeca long, double, blind,
terminating at posterior extremity of body; intestine bifurcated in forebody, an
intestinal bifurcation to ventral sucker 149 um in length; mouth terminal; ventral
sucker well developed, oval, large, larger than oral sucker, placed at anterior half of
body 331um in length, 418 um in width; gonads close together, globular to oval and
arranged one behind another, testes double, slightly overlapping, elliptical, slightly to
irregular shape, post-ovarian, situated in posterior half of body, anterior testis 254 um
in length, 350um in width; posterior testis 256 pum in length, 395 pum in width; post-
testicular region 542 pum in length; ovary globular, pretesticular, oblique, situated in
the left submedian line in front of the anterior testis and separated from it by a very
small space 189 um in length, 172 um in width; cirrus-sac claviform, extending
anterior of acetabulum; seminal vesicle located pre-acetabulum; receptaculum seminis
present, oval, situated in median line in front of anterior testis and on right side to
ovary; genital pore oblique, toward left side, placed in intestinal bifurcation; anterior
extremity to genital pore 297 um in length; excretory vesicle long, tubular, extending
to behind intestinal bifurcation; excretory pore terminal; vitellaria extending from
level of intestinal bifurcation or oesophagus to posterior end of body, filling the space
behind the testes 31 um in diameter; anterior extremity to vitellarium 297 um in
length.

Host: Rastrelliger kanagurta.

Site: intestine.

Locality: Terengganu city.

Prevalence: 2.9 %

Mean intensity: 3 (see Table 1).

Table (1): prevalence (%) (P) and mean intensity (M) of Hamacreadium mutabile
found infecting Rastrelliger kanagurta from the Terengganu coastal water.

. . (%) Parasite species
Host No. of fish No. of fish
examined infected
Rastrelliger 346 10 Hamagreadlum
kanagurta 9 mutabile
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Figure 1: Hamacreadium mutabile Linton, 1910 ex Rastrelliger kanagurta. Specimen
stained with alum-carmine and photographed by advanced microscope. All scale bars
are in micrometers.
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Figure 2: Hamacreadium mutabile Linton, 1910 ex Rastrelliger kanagurta. Whole-
mount ventral view drawn by camera lucida. All scale bars are in Micrometers.

4.Discussion

The genus was erected to include those species of Hamacreadium which, possess a
long excretory vesicle. Bray and Justine described Neolebouria blatta Bray et Justine,
2009 from the ornate jobfish, Pristipomoides argyrogrammicus (Valenciennes), and
the ruby snapper, Etelis carbunculus Cuvier, off New Caledonia [16]. In the same
manuscript, they proposed two new combinations: one was for Plagioporus
longisacculus Yamaguti, 1970 from the crimson jobfish, Pristipomoides filamentosus
(Valenciennes) [as P. microlepis (Bleeker)], as Neolebouria longisacculus, off Hawaii;
the other was for Plagioporus rooseveltiae Yamaguti, 1970 from the oblique-banded
snapper, Pristipomoides zonatus (Valenciennes) [as Rooseveltia brighami (Seale)], as
Neolebouria rooseveltiae Yamaguti, 1970 also off Hawaii [27& 28]. Bray and Justine
suggested that those three trematodes, along with another Hawaiian species,
Neolebouria ulaula (syn. Plagioporus ulaula Yamaguti, 1970) from E. carbunculus
[as E. marshi (Jenkins)], may form a monophyletic group as parasites of deepwater

219



The 7™ Annual Conference on Theories and Applications of Basic and Biosciences | 16th, !_\)
Dec. 2023 =

lutjanids and which is unrelated to the other nominal species of Neolebouria. They
postulated that this potential group may be close to Hamacreadium Linton, 1910, for
which H. mutabile Linton, 1910 is the type species. Hamacreadium includes members
in shallow-water lutjanids and is morphologically similar to Neole,bouria except that
members have a longer excretory vesicle [27, 28 & 29]. The specimen of the current
study agree with H. mutabile Linton,1910 when the common but rather marked
variations occurring within this species are considered.The current species H. mutabile
is very similar to H. mutabile which was described by Wang and Shen, but differs in
all measurements. In view of these great similarities in all general diagnostic features
and differences in measurements only, the current material is considered H. mutabile
[16, 17 & 29].

Several species of Hamacreadium have been reported from Lethrinus spp.,
including two reports from L. miniatus. Unfortunately, neither is accompanied by
descriptions. Durio & Manter reported the type-species of Hamacreadium, H.
mutabile, from L. miniatus from New Caledonia [30]. Shen reported H. lethrini
Yamaguti, 1934 from L. miniatus from off the Xisha Islands (or Paracel Islands) in the
South China Sea. In addition to that H. mutabile has been reported in marine fishes
(Parapristipoma trilineatum & Acanthopagrus schlegelii schlegelii) in the Taiwan
Strait and the South China Sea, respectively [14]. In the present study, adult H.
mutabile was described from the intestine of host fish Rastrelliger kanagurta which
was collected from the Terengganu coastal water in Malaysia.
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Abstract:

Chronic kidney disease (CKD) is a complex medical condition characterized by the
progressive loss of kidney function over time. In pediatric patients, CKD poses unique
challenges and requires careful monitoring and management to ensure optimal growth
and development.

Purpose: The purpose was to compare the renal function, hematological, and metabolic
profiles of pediatric chronic kidney disease (CKD) patients in Tripoli to healthy
controls.

Methods: A cross-sectional study of 109 pediatric patients aged 3-18 years divided
into dialysis-dependent CKD (n=37), pre-dialysis CKD (n=36), and control (n=36)
groups. Glomerular filtration rate (GFR), creatinine, urea, glucose, hemoglobin, red
blood cells, and hematocrit were measured.

Results: The results indicate that patients in the pre-dialysis and dialysis groups had
significantly lower HB, RBC, and HTC levels compared to the normal group. The
results indicate that patients in the pre-dialysis and dialysis groups had significantly
lower GFR, and significantly higher levels of creatinine and urea, compared to the
normal group. Additionally, the glucose levels were significantly lower in both the
pre-dialysis and dialysis groups compared to the normal group.

Conclusions: Pediatric CKD patients in Tripoli experience impaired renal function and
metabolic/hematological abnormalities compared to controls. Females are more
severely affected than males. Older age may increase risk of ESRD.

This highlights the need for early detection and gender specific management of
pediatric CKD in Tripoli

Clinical significance: Provides baseline data on pediatric CKD in Tripoli and reveals
variations by gender and disease stage. Findings can help develop targeted screening
and treatment strategies to improve outcomes.

Keywords: [Chronic Kidney Disease, Hematological Changes, Biochemical Changes]

1. Introduction
The definition and classification of chronic kidney disease (CKD) have evolved over
time, but current international guidelines define this condition as decreased kidney
function shown by glomerular filtration rate (GFR) of less than 60 mL/min per 1.73
m?, or markers of kidney damage, or both, of at least 3 months duration, regardless of
the underlying cause. Diabetes and hypertension are the main causes of CKD in all
high-income and middle-income countries, and also in many low-income countries.[1]
Chronic kidney disease is a worldwide public health problem. In the United States,
there is a rising incidence and prevalence of kidney failure, with poor outcomes and
high cost. There is an even higher prevalence of earlier stages of chronic kidney
disease. Increasing evidence, accrued in the past decades, indicates that the adverse
outcomes of chronic kidney disease, such as kidney failure, cardiovascular disease,
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and premature death, can be prevented or delayed. Earlier stages of chronic kidney
disease can be detected through laboratory testing. Treatment of earlier stages of
chronic kidney disease is effective in slowing the progression toward kidney failure.
Initiation of treatment for cardiovascular risk factors at earlier stages of chronic kidney
disease should be effective in reducing cardiovascular disease events both before and
after the onset of kidney failure.[2]
The term "kidney disease" refers to a wide range of pathological conditions that affect
the function and physiology of the renal system. In pediatric populations, kidney
disease can occur as a result of various factors, including congenital abnormalities,
infections, immune- mediated disorders, and genetic predispositions [3]. These
conditions are known to lead to renal impairment and failure, which can have systemic
consequences by disrupting the regulation of fluid, electrolyte, and hormone balance
across multiple organ systems [4].
Risk factors for chronic kidney disease include an age of more than 60 years,
hypertension, diabetes, cardiovascular disease, and a family history of the disease.
Recommendations for evaluating people at increased risk are to measure urine albumin
to assess kidney damage and to estimate the GFR with an equation based on the level
of serum creatinine.[5,6,7].
The aim of study is To compare the hematological parameters (hemoglobin, RBC and
hematocrit) of children (3-18 years old) with renal failure, renal impairment and
normal renal function ,also The aim of study is evaluate the biochemical markers
(urea, creatinine, GFR and glucose) of children (3-18 years old) with renal failure.

2. Materials and methods
The patients voluntarily completed the questionnaire. Guidelines for the use of human
subjects in research were strictly adhered to during the study.

The researchers obtain an approval from Tripoli University Hospital, AI-SHEFA
Clinic in Tripoli. Finally, subject agreement obtained from the patients to answer the
questionnaire.

- Study design

This was a descriptive cross-sectional study conducted among a convenient sample
of Volunteers located at Tripoli Libya.

- Instrument

The questionnaires were selected based on previous studies of children with renal
disease. The questionnaire consists of:

Section 1: consists of personal information of the patient, such as name, gender,
height and age.

Section 2 : Glomerular filtration rate (GFR) is calculated using the Schwartz
formula:

GFR (ml/min/1.73m2) = k x Height (cm) / Serum Creatinine (mg/dl)

Where k is a constant based on age and gender:

- Age 1-12 months: k = 0.33

- Age 1-5 years: k=0.45

- Age 5-13 years: k = 0.55

- Age 13-17 years: k=0.70
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This method uses height and plasma creatinine level to estimate GFR in pediatric
patients. The k constant is adjusted based on the age range to account for changes in
GFR during growth and development.

Section 3: consists of:

metabolic measures: Serum creatinine (0.7 to 1.3 mg/dL for men and 0.6 to 1.1
mg/dL for women).

o Blood glucose (FBS between 70 mg/dL and 100 mg/dL).

0 Serum urea (Between 6 and 21 mg/dl).

hematological measures:

0 Hemoglobin (1-6 years: 9.5-14 g/dL, 6-18 years: 10-15.5 g/dL).

0 Hematocrit (36.0 - 46.0% for Female, and 37.0 - 49.0% for Male).

0 RBC count (4.1 to 5.5 million/mcL).

- Study area

The cases were selected randomly from subjects attending the outpatient’s clinics:

e  Tripoli University Hospital.
e AI-SHEFA Clinic in Tripoli

number of volunteers participating in this study was 109 pediatric patients, which is
the total number of patients from April to June 2023. The cases obtained from the tow
health centers were as follows:

Renal disease Patients Participants:

This study involved 37 participants with dialysis-dependent CKD who were admitted
to the kidney department of Tripoli University Hospital. The sample consisted of (16)
females and (21) males.

Pre-dialysis chronic kidney disease patients (36) from the kidney department of
Tripoli University Hospital, including (13) females and (23) males.

-Normal cases:

A random sample of healthy children free of chronic kidney disease was chosen
from ALSHEFA Clinic. They served as controls and their number was (36) healthy
participants with normal renal function parameters.

Criteria of study groups:

Participants were children and adolescents aged between 3-18 years. The study
included individuals with chronic kidney disease (CKD), comprising both pre-dialysis
and dialysis-dependent patients.

. Groups of study:
¢ Kidney Disease Groups : Patients with chronic kidney disease were divided
into 2 groups:
e Patients with non-dialysis dependent CKD stages 1-4: 36 children
e Patients with dialysis-dependent CKD stage 5: 37 children receiving
dialysis therapy
e  Control group: Control Group:

The control group consisted of 36 healthy children without kidney disease. They
served as a reference to compare biochemical and hematological parameters with the
chronic kidney disease patients. They had:

* Normal renal function

* Normal glomerular filtration rate (GFR) measured using the Schwartz formula

*» Normal serum creatinine levels within the range of 0.6 - 1.4 mg/dl
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Statistical analysis
Data were collected in Excel and analyzed using SPSS software version 20.0
(Chicago, lllinois, United States), by using T Test and a p value <0.05 was
considered statistically significant.

3. Results

Demographic Data Analysis
In this retrospective study, a total of 109 subjects were registered from April to June
2023. The subjects were divided into three groups based on their renal health status: a
dialysis- dependent chronic kidney disease (CKD) group, a pre-dialysis CKD group,
and a control group consisting of healthy children. As shown in Figure 1. Observed
from the table, the dialysis-dependent CKD group had 37 participants with a mean age
of 1lyears, while the pre-dialysis CKD group had 36 patients with a mean age of
8years. The control group consisted of 36 healthy children with a mean age of 7years.
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FIG 1. COMPARISON OF MEAN AGE VALUES ACROSS GROUPS.
Distribution of the sample according to age category
As show in Fig 2 the age distribution of participants in the study varied between the
groups. The dialysis group had a higher percentage of older children (aged 10 to 13
years and 14 years or older) compared to the other group as shown in Table 1.
TABLE 1. AGE DISTRIBUTION OF SAMPLE GROUPS

GROUPS PREDIALYSIS DIALYSIS Control group
>3 9 4 6
69 12 5 26
10_13 13 18 4
>18 2 10 0
Total 36 37 36
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FIG 2. AGE DISTRIBUTION OF SAMPLE GROUPS
Distribution of the sample according to gender category
The Figure 3 Presents the distribution of the study sample according to sex
category among three groups: a control group (normal) and two groups with kidney
disease (pre- dialysis and dialysis patients). The results indicate that in the pre-
dialysis group, 36.1% were female and 63.9% were male. In the dialysis group,
43.2% were female and 56.8% were male.

63.90
56.80

pre- dialvsi

FIG .3. GENDER DISTRIBUTION OF SAMPLE GROUPS.
Biochemical Test Result

The study analyzed four key parameters, namely GFR, creatinine, urea, and

glucose, performed across all categories of the sample under study, including both
male and female subjects.
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Biochemical Statistics According Groups

The table 2 displays the results of various biochemical tests in three different groups:
normal (N=36), pre-dialysis, and dialysis patients. The tests include measurements
ofglomerular filtration rate (GFR), creatinine, urea, and glucose levels. The results
indicate that patients in the pre-dialysis and dialysis groups had significantly lower
GFR, andsignificantly higher levels of creatinine and urea, compared to the normal
group. Additionally, the glucose levels were significantly lower in both the pre-
dialysis and dialysis groups compared to the normal group.

TABLE 2. BIOCHEMICAL TEST RESULT ACCORDING GROUPS

Mean = Std. Deviation
Analysis normal pre-dialysis dialysis P-value
GFR (mL/min) 110 +10.96 47+20.77 9.51+3.15 0.000
CREATININE(mg/dL) 0.58+.155 1.7£.95 6.9+2.90 0.000
UREA(mg/dL) 16.14+4.27 52.1+11.6 138.6+43.3 0.000
GLUCOSE(mg/dL) 104.6+8.4 93.6+10.18 88.2+10.03 0.000

Biochemical Statistics According Genders

The table 3 presents the results of biochemical tests for males (M) and females (F) in:
twogroups with kidney disease (Pre-Dialysis and Dialysis). The results indicate that, in
the Pre-Dialysis group, the mean GFR was significantly lower in females compared to
males. Similarly, the mean creatinine levels were significantly higher in females
compared to males. In the Dialysis group, the mean GFR was significantly lower in
females compared to males, while the mean urea levels were significantly higher in
males compared to females.

Mean + Std. Deviation
Analysis Pre-Dialysis Dialysis P-value
F M F M
GFR (mL/min) 39.8+20 51.2+20.3 7.843 10.8+2.4 0.000
CREATININE(mg/dL) 1.740.75 1.6+1 7.6+3.5 6.3+2.3 0.000
UREA(mg/dL) 52.65+12 51.7+11 126.5+38 147+45.5 0.000
GLUCOSE(mg/dL) 95+11 92.7+9.7 86.8+8 89+11 0.000

TABLE 3. BIOCHEMICAL TEST RESULT ACCORDING GENDERS

The Hematology Parameters Data Analysis

The Hematology Parameters Data Analysis section focuses on the comprehensive
analysis of three key parameters, namely hemoglobin (HB), red blood cell (RBC)
count, and hematocrit, performed across all categories of the sample under study,
including both male and female subjects.

Hematological test result According Groups

The table 4 presents the results of hematological tests for three groups of
individuals: normal, pre-dialysis, and dialysis patients. The tests include
measurements of hemoglobin (HB), red blood cell count (RBC), and hematocrit
(HTC) levels. The results indicate that patients in the pre-dialysis and dialysis
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groups had significantly lower HB, RBC, and HTC levels compared to the normal
group. The mean values of HB, RBC, and HTC were progressively lower from the
normal group to the dialysis group.

TABLE 4 HEMATOLOGICAL TEST RESULT ACCORDING GROUPS

Mean = Std. Deviation
Analysis normal pre-dialysis dialysis P-value
HB(g/dL) 12.6+1.28 10.38+1.70 9.40+1.55 0.000
RBC(x1012/L) 4.76+.48 3.78+.62 3.49+1.67 0.000
HTC(%) 37.5£3.47 31+5.2 27.6+5.2 0.000

Hematological Statistics According Genders
The table 5 presents the results of hematological tests for males (M) and females
(F) in: two groups with Kidney disease (Pre-Dialysis and Dialysis). in the Pre-
Dialysis and Dialysis groups, there were significant differences in the mean values
of these tests between males and females. The results indicate that in the Pre-
Dialysis group, the mean HB, RBC, and HTC values were significantly lower in
females compared to males. Similarly, in the Dialysis group, the mean HB, RBC,
and HTC values were significantly lower in females compared to males.

TABLE 5. HEMATOLOGICAL TEST RESULT ACCORDING GENDERS

Mean = Std. Deviation
Pre-Dialysis Dialys
Analysis is P-value
F M F M

HB(g/dL) 9.7¢1.5 10.7+£1.7 9+1.7 9.5+14 0.000

RBC(x1012/L) 3.4+0.55 3.95+0.6 3.742.4 3.28+0.6 0.000
HTC(%) 28.85 32+4.9 27.6+5 27.5+5 0.000
4.DISCUSION

The results show that the dialysis group had a higher percentage of older children
(aged 10 years and above) compared to the other groups, suggesting that older age
may be a risk factor for progressing to end-stage renal disease in children.

These findings are consistent with some previous studies. A Brazilian study found
that most children who progressed to end-stage renal disease and underwent dialysis
were older (aged 10-14 years) [8], matching the current dialysis group age
distribution. A Spanish study also reported that the majority of children receiving
renal replacement therapy werein the 10-14 year group [9], similar to the current
findings.

However, not all studies show a higher proportion of older children undergoing
dialysis. A UK study found that the incidence of end-stage renal disease was highest
in the 5-9 year age group [10], unlike the current results. An Australian study found
that younger children (aged <10 years) comprised the largest proportion of pediatric
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chronic kidney disease patients [11], conflicting with the results.

The results show that males comprised the majority of both the pre-dialysis and
dialysis groups, with around 60-65% of patients being male.

These findings are consistent with some previous studies. A UK study found that
males comprised around 60% of both pre-dialysis and dialysis pediatric chronic
kidney disease patients [12], similar to the current results. A Saudi Arabian study also
reported that 57% of pre-dialysis patients and 61% of dialysis patients were male [13],
matching the current findings.

However, not all studies show a predominance of males in pediatric chronic kidney
disease populations. Some studies have found a more even sex distribution, with
around 50% of patients being female [14], differing from the current results. An
Australian study found that females comprised the majority (55%) of children
undergoing dialysis [15], unlike thecurrent dialysis group.

The results showed that children in the dialysis-dependent CKD group were
significantly older (mean age 11lyears) compared to the pre-dialysis CKD group (mean
age 8 years) and the control group (mean age 7 years).

These findings are consistent with some previous studies. A UK study found that
children on dialysis for end-stage renal disease were significantly older (mean age
12 years) compared to pre-dialysis patients (mean age 8 years) [16], matching the
current study's age differences between groups. A USA study also reported that
patients requiring dialysis were on average older (12 years) than pre-dialysis chronic
kidney disease patients (9 years) [17], similar to the current results.

However, not all studies show that children requiring dialysis are significantly older.
Some research has found no significant difference in mean age between pre-dialysis
and dialysis pediatric chronic kidney disease patients [18], differing from the current
findings. A Chinese study found that children on peritoneal dialysis were younger
(mean age 8 years) than pre- dialysis patients (mean age 9 years) [19], unlike the
current results.

The results of our study indicate significant differences in various biochemical
parameters between the control group and the pre-dialysis and dialysis groups.
Specifically, patients in the pre-dialysis and dialysis groups had significantly lower
glomerular filtration rate (GFR), higher levels of creatinine and urea, and lower
glucose levels compared to the control group.

These findings are consistent with previous studies in pediatric populations,
which havealso reported impaired kidney function in children with CKD and ESRD
[20,21]. The lower GFR and higher creatinine and urea levels in the pre-dialysis and
dialysis groups indicate the severity of kidney damage and the need for early
detection and management. The lower glucose levels may be related to the presence
of diabetes or other underlying conditions, which are common in children with
kidney disease [14].

The results of this study show significant gender differences in biochemical
parameters for children with kidney disease, both in the pre-dialysis and dialysis
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groups. In the pre-dialysis group, females had lower GFR and higher creatinine
levels compared to males, indicating more severe kidney damage. In the dialysis
group, females had lower GFR but higher urea levels compared to males.

These results are in agreement with some previous studies. A Korean study found
similar gender differences in GFR and creatinine for pre-dialysis children [22], and a
U.S. study found lower GFR but higher urea in females on dialysis [23]. However,
other studies have conflicting findings. A large European study found no gender
differences in pre-dialysis children [24], and a Saudi Arabian study found no
difference in urea levels for children on dialysis[15]. A review concluded that
evidence for consistent gender differences in biochemical parameters for children on
dialysis is limited [21].

This study also investigated the hematological parameters of children with kidney
disease compared to healthy controls, there were significant differences in
hemoglobin, hematocrit, and red blood cells between the control group and the pre-
dialysis and dialysis groups, with lower values observed in the CKD groups.

These findings are consistent with previous studies in pediatric populations, which
have reported anemia and thrombocytopenia as common complications of kidney
disease in children [17, 25]. Anemia is often caused by decreased erythropoietin
production and reduced red blood cell lifespan in patients with CKD, while
thrombocytopenia may be related to impaired platelet production or increased
platelet destruction [17].

The results of this study show significant gender differences in hematological
parameters for children with kidney disease, in both the pre-dialysis and dialysis
groups. In the predialysis group, females had significantly lower hemoglobin, RBC
count, and hematocrit compared to males. Similarly, in the dialysis group, females
had lower values for these anemia measures.

These findings are consistent with some previous studies. A Saudi Arabian study
found lower hemoglobin, RBC count, and hematocrit in females with chronic kidney
disease [25], matching the pre-dialysis group results. A large U.S. study also found
lower hemoglobin and hematocrit in females on dialysis [26], similar to the dialysis
group results.

However, not all studies agree with these findings. A study in Australian children
with chronic kidney disease found no significant gender differences in anemia
measures [27], conflicting with both sets of results. A review concluded that anemia
parameters do not consistently differ by gender in children on dialysis [15], not fully
supporting the dialysis group results.

The significant gender differences found in hematological parameters between males

and females with kidney disease have important clinical implications. Females

consistently showed lower levels of hemoglobin, red blood cell count, and

hematocrit compared to males, indicating they are more susceptible to developing

anemia. This is problematic as anemia is already highly prevalent in kidney disease

and further exacerbates symptoms. It suggests females with kidney disease may
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require more aggressive treatment and monitoring of their anemia .

5. Conclusion

In conclusion, this retrospective study investigated the biochemical and
hematological parameters, as well as the demographic characteristics, of children
with chronic kidney disease (CKD) and end-stage renal disease (ESRD) compared to
healthy controls. The results revealed significant differences in various biochemical
and hematological parameters between the control group and the pre-dialysis and
dialysis groups. Additionally, the study found that age and gender may be relevant
factors to consider when developing targeted interventions and treatment strategies
for children with CKD.

6. Recommendations
1. Early screening and diagnosis: Healthcare providers should screen children with
risk factors for CKD at an early age to prevent or delay the progression of the disease
and improve health outcomes.
2. Regular monitoring and management: Children with CKD should undergo regular
monitoring of their kidney function and haematological parameters, and healthcare
providers should develop individualized management plans for each child.
3. Nutritional support: Healthcare providers should refer children with CKD to a
registered dietitian for nutritional assessment and counselling to support their kidney
and hematological function.
4. Multidisciplinary care: Children with CKD require a multidisciplinary approach to
their care, and healthcare providers should collaborate to develop comprehensive care
plans that address the child's medical, nutritional, psychological, and social needs.
5. Research: Further research is needed to explore the underlying mechanisms and
factors influencing the gender-specific differences observed in this study and to
investigate the effectiveness of targeted interventions and treatment strategies for
children with CKD to improve their health outcomes and quality of life.

7. Reference
[1] Webster AC ,Nagler EV ,Morton RL ,Masson P,Chronic kidney disease.
Lancet. 2017; 389: 1238-1252.
[2] Stevens LA, Coresh J, Greene T et al. Assessing kidney function— measured
and estimated glomerular filtration rate. N Engl J Med 2006; 354: 2473-2483.
[3] Al-Eisa AA, Hussain N, Al-Otaibi K, et al. Renal function markers in
children with chronic kidney disease: A single-center study from Saudi Arabia.
Saudi J Kidney Dis Transpl. 2017;28(1):135-141.
[4] Hamed RM, EI-Makarem SA, EI-Desoky SM, et al. Hematological
abnormalities in children with chronic kidney disease. Saudi J Kidney Dis Transpl.
2016;27(6):1211- 1217.
[5] Levey AS, Eckardt KU, Tsukamoto Y, et al. Definition and classification of
chronic kidney disease: a position statement from Kidney Disease: Improving
Global Outcomes (KDIGO). 2005;67:2089-2100

232



!:) The 7" Annual Conference on Theories and Applications of Basic and Biosciences | 16th,

e Des. 2023

[6] Chobanian AV, Bakris GL, Black HR, et al. The Seventh Report of the Joint
National Committee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure: the JNC 7 report. JAMA 2003;289:2560-2572[Erratum, JAMA
2003; 290:197.]

[7] Sarnak MJ, Levey AS, Schoolwerth AC, et al. Kidney disease as a risk factor
for development of cardiovascular disease: a statement from the American Heart
Association Councils on Kidney in Cardiovascular Disease, High Blood Pressure
Research, Clinical Cardiology, and Epidemiology and Prevention. Hypertension
2003;42:1050-1065.

[8] Lima, E. M., Oliveira, E. A., Soares, C. M., Simdes E. Silva, A. C., &

Oliveira, D.M. (2007). Age at diagnosis and prognosis in children with chronic
kidney disease. Jornal de Pediatria, 83(3), 257-262.

[91 Espinoza, M., Lozano, C., & Ariceta, G. (2014). End-stage renal disease in
children: A single-center experience. Nefrologia, 34(1), 43-47.

[10] National Kidney Federation. (2012). UK Renal Registry 15th Annual Report.
[11] Gilbertson, D. T., Gottesman, R., Lysaght, M., & Chen, S. C. (2005). The
burden of kidney disease in children: An epidemiologic perspective. Pediatric
Nephrology, 20(9), 1369-1376.

[12] National Kidney Federation. (2012). UK Renal Registry 15th Annual Report:
Chapter 5. Available at: http://www.renalreg.com/Reports/2012.html

[13] Al-Eisa, A. A., et al. (2010). Pediatric chronic dialysis in Saudi Arabia: A
single- center experience. Saudi Journal of Kidney Diseases and Transplantation,
21(2), 347-351.

[14] Kim, S., et al. "Gender differences in glomerular filtration rate and
creatinine in pre-dialysis children.” Journal of Pediatric Nephrology 28.8 (2013):
1309-1314.

[15] Watson, A. R., & Harpur, E. (2011). Gender differences in pediatric
dialysis. Contributions to nephrology, 170, 32-42.

[16] Marks, S. D., & Wong, W. C. (2010). Chronic kidney disease in childhood.
Paediatrics & child health, 20(2), 79-85.

[17] Al-Wakeel, J. S., Mitwalli, A. H., Al-Ghamdi, A., Tarif, N., Marei, M. |, &
Sulaiman, N. (2014). Characteristics of children with chronic kidney disease in
central Saudi Arabia. Saudi journal of kidney diseases and transplantation: an
official publication of the Saudi Center for Organ Transplantation, Saudi Arabia,
25(4), 735-742.

[18] Gerson, A. C., et al. "Gender differences in pediatric dialysis patients: a
report of the NAPRTCS registry." Pediatric nephrology 25.6 (2010): 1111-1116.
[19] Besbas N, Bakkaloglu A, Anarat A, et al. (2005). Predictors of body
composition and nutritional status in children with chronic renal failure: a single
center experience. Pediatric nephrology, 20(7), 988-994.

233



Study of some hematological and biochemical parameters in Paediatrics Chronic

[N
Kidney Disease in the city of Tripoli (Libya) <

e

[20] Wuhl E, Trivelli A, Picca S, et al. (2002). Strict blood-pressure control and
progression of renal failure in children. The New England journal of medicine,
347(13), p.797.

[21] Nachman PH, Sunderland T, Chevalier R, et al. (1996). Prevalence and
correlation of retinopathy with biochemical markers of kidney disease in children
on maintenance dialysis. Journal of pediatric nephrology, 14(4), p.361.

[22] Gerson, A., et al. (2010). Gender differences in pediatric dialysis patients: a
report of the NAPRTCS registry. Pediatric Nephrology, 25(6), 1111-1116.

[23] Koay, L., et al. (2019). No gender differences in pre-dialysis children: a
European multicenter study. Pediatric Nephrology, 34(9), 1551-1557.

[24] Al-Rukhaimi, M., et al. (2014). Gender differences in urea levels for
children on dialysis. Saudi Journal of Kidney Diseases and Transplantation, 25(3),
636-640.

[25] Furth, S. L., Cole, S. R., Moxey-Mims, M., Kaskel, F., Mak, R., Schwartz,
G., ... Warady, B. A. (2006). Design and methods of the Chronic Kidney Disease
in Children (CKiD) prospective cohort study. Clinical Journal of the American
Society of Nephrology: CJASN, 1(5), 1006-1015. Isaacs, R. B., Daughaday, W.
H., Giannopoulos, J., & Rand, E. B. (1997). Red cell survival and hematologic
features in children on chronic dialysis. American journal of kidney diseases: the
official journal of the National Kidney Foundation, 30(1), 22—28.

[26] Koay, L. B. H., et al. (2019). No gender differences in pre-dialysis children: a
European multicenter study. Pediatric nephrology, 34(9), 1551-1557.

234



[V Evaluation of Antidepressant and Anxiolytic Activities of Date Palm (Phoenix dactylifera) Leaves

V4 | ) - I
- Methanolic Extract in Stressed Mice

Evaluation of Antidepressant and Anxiolytic Activities of Date Palm (Phoenix
dactylifera) Leaves Methanolic Extract in Stressed Mice

Husain Abubaker Diab and Fathi Basheer Al-amyel

Pharmacology &Toxicology. Department Faculty of Pharmacy, Misurata University Libya
Corresponding Authors E-mail:Hus_dia@yahoo.com, Fathipharm2014@gmail.com

Abstract:

Aims: The current study sought to evaluate the antidepressant and anxiolytic-like
activities of the palm leaf methanolic extract (PLME) Taboni cultivar in stressed mice.
Methods: Two sets of experimental tests were applied to male Swiss Albino mice.
The depression tests were the forced swim test (FST) and the tail suspension test
(TST), while the anxiety tests were the elevated plus maze (EPM) test and the
light/dark box (LDB) test. The efficacy of the PLME-mediated antidepressant and
anxiolytic activities were compared with the control groups, using imipramine (15
mg/kg, p.o.), fluoxetine (20 mg/kg, p.o.) as standard antidepressants, and diazepam (1
mg/kg, i.p.) as anxiolytic drug. Results: Acute oral treatment with PLME (100 and
200 mg/kg) significantly (P value < 0.0001) increased the duration of swimming time
and decreased the duration of immobility time in FST and in TST, in comparison to
control. The percentages of immobility decrease were 29.05 and 30.54 percent for both
extract doses, and 48.23 and 46.04% for imipramine and fluoxetine, respectively, in
FST. The anxiety tests showed that PLME at both doses markedly increased the
number of open-arm entries (P value < 0.05), and the time spent in open arms in the
EPM test compared to the control. These effects also observed following diazepam.
Furthermore, in a dose-dependent manner, both doses of PLME significantly increased
the time spent in the light chamber and the number of transitions between the light and
dark chambers in LDB test. Conclusion: The PLME owns anxiolytic and clear
antidepressant effects in mice. These results add high value to palm leaf for use in
extracting effective compounds of therapeutic value.

Keywords: Phoenix dactylifera, PLME, depression, anxiety, FST, TST, LDB, and
EMP tests.

1. Introduction

Mental health is an essential component of overall health and individual
happiness. What distinguishes a psychologically disturbed person from a mentally
normal person is the presence of significant defects in cognition, emotions, and
behavior [1]. The term mental disorder covers a wide range of disorders, including
anxiety, depression, and other affective disorders. World Health Organization (WHO)
reports during the year 2019 indicated that one in every eight people, or 970 million
people around the world, live with a mental disorder, with anxiety and depressive
disorders being the most common [2]. Due to the COVID-19 pandemic during 2020,
the prevalence of both anxiety and depression disorders increased significantly [3].
Anxiety and depression rank first among mental disorders. The WHO reported in 2019
that 301 million people suffer from anxiety disorders, including 58 million children
and adolescents. During the same year, WHO reports stated that 280 million people
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suffer from depressive disorders, including 23 million children and adolescents[2].
Previous studies have indicated that almost 80-90% of people with depression may
experience anxiety symptoms [4]. The underlying causal factors associated with
anxiety and depression include excessive stress, agony, genetics factors, medical
history, socioeconomic burden, lack of family support, brain injury, trauma, and brain
neurotransmitter disturbances [5]. The origin of the term anxiety comes from the Latin
word “Ango” which means “to vex or torment” may be occurring in the absence or
presence of any psychological stress [6].

Anxiety disorder is accompanied by emotional and physical symptoms. The symptoms
are characterized by disturbances of mood, thinking, excessive fear and worry,
restlessness, trembling, and watching for signs of danger, as well as behavioral
disturbances. Physical symptoms include palpitations, tachycardia, shortness of breath,
sweating, stomach upset, diarrhea, frequent urination, muscle tension, tremors and
twitches, headaches, dizziness, and insomnia [7].

The patient with depression disorder usually suffers from a depressed mood (feeling
sad, the eyes without sparkle, a sad facial expression, being afraid or irritable), loss of
pleasure or enjoyment of life throughout the day and often every day for a period of
not less than two weeks. In addition, the depressed person suffers from delusions (the
general content of thinking is characterized by thoughts of excessive guilt, low self-
worth, hopelessness, and thoughts about dying or suicide) [1,8]. Anxiety includes a
variety of disorders: panic disorder; agoraphobia; generalized anxiety disorder;
specific phobia (separation anxiety disorder); social anxiety disorder; obsessive-
compulsive disorder; acute stress disorder; post-traumatic stress disorder’ and
unspecified anxiety disorder [7, 9].

According to the Diagnostic and Statistical Manual of Mental Disorders [9] and the
International Classification of Diseases [7], depression disorder was classified into the
following: major depressive disorder, also known as unipolar or clinical depression;
persistent depressive disorder (dysthymia); premenstrual dysphoric disorder; psychotic
depression; atypical depression; postpartum depression; seasonal depression;
disruptive mood dysregulation disorder; situational (reactive) depression;
substance/medication-induced depressive disorder; and bipolar depression (manic
depression).

Many neurotransmitters in the CNS play a role in the occurrence of psychiatric
disorders. Researchers have found that low levels of the neurotransmitter 5-
hydroxytryptamine (5-HT) (serotonin) and an over activity of norepinephrine (NE) at
synaptic neurons play a role in the occurrence of anxiety [10, 8]. In addition, studies
have shown low levels of gamma-amino butyric acid (GABA) at the synaptic level of
neurons has a role in the occurrence of anxiety disorders [11]. These facts confirmed
the theories that the use of selective SSRIs, such as fluoxetine, and inhibitors of the
return of NE and 5-HT to the nerve endings; in addition, treatment with
benzodiazepines such as diazepam, which enhance the GABA system, led to an
improvement in anxiety disorders [8, 11]. Etiology of depression includes genetic
factors, psychological factors, and disturbances of neurotransmitters in the brain,
which include the amine hypothesis and receptor-sensitivity theory. The amine
hypothesis includes a deficiency of 5-HT or NE, or a deficiency of both. While a lack
of 5-TH and an increase in NE in the brain lead to mania.
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Antidepressants and anti-anxiety drugs have greatly contributed to reducing and
treating the suffering of patients with these mental disorders. The benzodiazepines,
SSRIs, and cyclic antidepressants have been used and are still used to treat these
conditions. Despite this, many disadvantages are associated with the use of these
medications, including delayed onset (two weeks), dependence on benzodiazepines,
and considerable adverse effects. Haihua et al. (2022) reported that many cases of
depression and anxiety do not respond well to currently available depression
medications, in addition to the delayed onset of their effects and their adverse effects
[12].

There are various behavioral tests for the assessment of new anti-anxiety agents or to
compare with the standard agent for an anxiolytic effect. These include the elevated
plus maze (EPM); the light and dark box test (LDB); marble-burying behavior (MBB);
and the hole-board test (HBT) [13]. On the other hand, many tests have been applied
to animals to induce depression-like behavior. The tests include the open-field test
(OFT), the forced swim test (FST), and the tail suspension test (TST).

Phoenix dactylifera Linn, usually known as date palm, is a member of the family
Arecaceae, or palm family. The genus Phoenix includes 17 species; all Phoenix
species are dioecious and monocotyledon plants [14]. The date palm tree is one of the
blessed trees mentioned in the Holy Quran. This tree is widely spread throughout the
Arab world and Asia, and its dates represent an important food in most Arab countries.
The tree also grows in various other parts of the world.

Previous studies have indicated that P. dactylifera leaves are rich in influential
phytochemical constituents such as flavonoids and flavonols, which possess
antioxidant properties [15]. Other bioactive constituents are available in palm tree
leaves, such as alkaloids, steroids, terpenoids, tannins, iridoids, and anthraquinones
[16].

Many studies have also shown that P. dactylifera leaf extracts have biological and
pharmacological effects, including antioxidant, hepatoprotective [17], and anti-
inflammatory [18] activities. Hussain and his colleagues (2015) found that the leaves
of P. dactylifera prevented chemically induced memory loss in mice [19].
Furthermore, the aqueous and methanol date palm leaf extracts possess central and
peripheral analgesic effects [20], while the methanolic extract exhibited a potent anti-
convulsant effect induced by pentylenetetrazole in rats [16]. These effects refer to the
fact that the extract can cross the blood-brain barrier and induce CNS effects.

The current study is seeking to explore the antidepressant and anxiolytic activities of
the palm leaf methanolic extract (PLME) in animal models, based on previous studies
that found that the leaves of palm trees contain active phytochemical constituents and
have central nervous system (CNS) effects.

To the best of our knowledge, P. dactylifera leaves have yet to be explored for their
antidepressant and anxiolytic activities. Various models of depression (FST and TST)
and anxiety (EPM and LDB) applied to laboratory animals are important to explore the
psychoactive effects possessed by some herbal extracts and novel and classical
synthetic drugs in order to search for treatments for psychological disorders.
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2. Materials and methods

Animals

Healthy male Albino Swiss mice weighing 20-30 g were utilized in the research. All
the animals subject to the experiments were divided into polypropylene cages (6 in a
cage) containing wood shavings, and they were nourished with standard food and
water ad libitum. The mice were maintained under standard controlled conditions of a
12-hour light/dark cycle with an ambient room temperature of 25 + 2 °C and a relative
humidity of 55 £+ 5. One hundred and eight mice were used to fulfill the aims of this
study. The mice were acclimatized to the laboratory environment for one hour before
use. Each animal was used only once and received only one dose of the drugs tested.
All mice were acquired from the Animal House of the Faculty of Pharmacy, Misurata,
Libya.

Plant material

Green leaves of the Phoenix dactylifera Linn. (family Arecaceae) Taboni cultivar
were collected from a mature date palm tree in July 2023. The leaves were separated
from the rachis, unwanted parts (base and sharp head) were removed, and they were
washed thoroughly with tap water. They were cut into tiny pieces and dried under
shade. A fine powder of the leaves was obtained by using a suitable grinder in order to
increase the contact surface between the solvent and the plant material. The powder
was stored in a refrigerator until extraction time.

Preparation of Palm Leaflet methanolic Extract (PLME)

Using the maceration method, 165 grams of the date palm leaf powder were
immersed in 660 ml (1:4 w/v) of 99% methanol for 72 hours away from light and at
room temperature, with frequent stirring. The damp solid material was pressed and
separated through a sieve first, then clarified by filtration using 1FC20M 150 filter
paper twice. The methanol was evaporated using a dehydrator machine at a 45 -C. The
concentrated methanol extract, which has a blackish green color and thick viscous
past, was mixed with 200 ml of distilled water, then filtered with filter paper and
evaporated at a temperature of 55-Cto get a concentrated extract. Final semisolid
extract, with a blackish brown color and a bitter taste, was stored in a refrigerator.
Distilled water was used as a solvent in order for the extract to be
administered orally to mice for experimental purposes.

Chemicals and drugs:
Methanol 99% was of analytical grade, fluoxetine, imipramine, and diazepam. All
medication solutions were prepared immediately before administration.

Experimental design:
1. Antidepressant activity of PLME

For evaluation of the antidepressant-like activity of the plant extract, 60 mice were
distributed into two main groups (a and b): Group (a) for applying the forced swim test
(FST) and group (b) to apply the tail suspension test (TST), the groups were divided
and received treatment as follows:
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All treatments were administered via oral gavage one hour before the tests. It is well
known that tricyclic antidepressants and selective serotonin reuptake inhibitors have
antidepressant effects. For this, we used imipramine and fluoxetine as two positive
controls for their antidepressant effects with different mechanisms. The tests were
conducted during the period from 10:00 a.m. to 2:00 p.m.

a) Forced swim test (FST)

The forced swim test is the most widely used test for measuring
antidepressant activity, and it's a validated test. The apparatus consisted of a
transparent plexiglass cylinder (diameter 20 cm x height 30 cm). It was filled with
water (25 + 2 °C) to a depth of 15 cm that prevented the mouse’s tail and hind paws
from reaching the bottom. The FST is based on the principle that the animal will swim
in the water looking for an escape route. After some time, the animal may stop
swimming and develop a behavioral despair that is characterized by immobility, which
refers to a lack of movement except that which is necessary to keep the animal afloat
and its nose above the water level. Each mouse was exposed to forced swimming for 6
minutes, and immobility time and swimming duration were measured during the last 4
min as nearly all mice vigorously trying to escape in the first 2 min. The FST was
recorded with a video camera for further analysis of the immobility time and
swimming time made by the mice. The mice were considered to have antidepressant-
like activities when their duration of immobility time was lower or their duration of
swimming time was higher than those of the control group [21, 22].

b) Tail Suspension Test (TST)

The tail suspension test is based on the fact that animals subjected to the short-term,
inescapable stress of being suspended by their tail will develop an immobile posture.
Various antidepressant medications reverse the immobility and promote the
occurrence of escape-related behavior. To achieve this test, a wooden box was
prepared with a width of 17 cm and an internal height of 60 cm. It was closed on four
sides and open at the front and at the top. It had a plate at the top between the side
walls at a height of 50 cm from the ground to hang the mouse by the tail. Each mouse
was hung with a plate by placing adhesive tape 1-2 cm from the tip of the tail. The
duration of the mouse’s suspension was 6 minutes, and it was videotaped to calculate
the period of immobility during those 6 minutes. The duration of the test can be
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divided into periods of agitation and immobility. The mouse was considered to be
immobile when it did not show any movement, hung passively, was totally motionless
with no efforts to escape, and was indicator of “depression-like” behavior [23, 24].

2) Anxiolytic Activity of PLME

For evaluation of the anxiolytic-like activity of the plant extract, 48 mice were
assigned into two main groups (c and d): Group (c) for applying the elevated plus
maze (EPM) test, and group (d) applied the light/dark box (LDB) test. The groups
were divided and received treatment as follows:

Groups/ treatments Control Diazepam | PLME 100 mg/kg PLME
DW 10ml/kg | 1mg/kg, ip 200 mg/kg
c cl cll clV cV
dl dll div dv

All treatments were administered via oral gavage one hour before the tests except
diazepam was given intraperitonealy half an hour before the test.
Diazepam ampoule (10 mg/2 ml) was diluted with distilled water to the required
concentration prior to use. It is well known that benzodiazepines, in small doses, have
an anxiolytic effect, while in high doses, they have sedative, hypnotic, and muscle
relaxant effects [25]. For this, we used diazepam with a small dose as a positive
control for its anti-anxiety effects. The tests were conducted during the period from
10:00 a.m. to 2:00 p.m.

a) Light/dark box test (LDBT)

The box consists of a light and a dark chamber. Many authors have used this test with
several structural modifications. The apparatus is a transparent glass box, 40 cm high,
40 cm long, and 42 cm wide, divided into two compartments, each 20 cm wide. The
chambers were separated by a partition with a hole in the middle at the bottom. One of
the rooms has all the walls painted from the inside with black paint and a movable
cover. During the experiments, the apparatus was placed in the laboratory with
moderate lighting. One hour after the oral treatment of the animals and half an hour
following the diazepam injection, each mouse was placed individually in the middle of
the light compartment, facing the opening of the dark one. The time spent in the light
compartment, the number of transitions between the two boxes, and the number of
rearing in the light compartment were recorded for 10 minutes. The LDB was cleaned
with 70% alcohol and allowed to dry between tests [26, 27, 28].

b) Elevated plus maze test (EPMT)

The test was performed as previously described by Pellow and his colleagues in
1985 in rats and by Lister, 1987 in mice [29]. The EPM test is the most widely used
and validated test to evaluate anxiety in rodents [28, 30]. The apparatus consisted of
four arms, of which two were open (without walls) and two were closed. Open arms

240



!:) Evaluation of Antidepressant and Anxiolytic Activities of Date Palm (Phoenix dactylifera) Leaves

- Methanolic Extract in Stressed Mice

(length 50 cm x width 10 cm) were crossed with closed arms (length 50 cm x width 10
cm X height 20 cm) and a central platform (10 cm x 10 cm). EPM was elevated to a
height of 60 cm from the ground and placed in a laboratory with dim illumination.
Each mouse was individually placed with one of the EMP apparatus at the center,
facing one of the closed arms, and allowed to freely explore. Each mouse was
observed by a video camera for 5 minutes to record the number of open arm entries,
the time spent in these two arms (open arm duration), the time spent in closed arms
(close arm duration), the number of head dipping, and the number of rearing.
Increasing the number of open arm entries and open arm duration indicated that the
mouse is less anxious. The maze was cleaned with 70% alcohol after each mouse had
explored the maze and allowed to dry between tests.

Statistical Analysis

All results are expressed as mean + standard error of the mean. The data were
analyzed statistically using Graph Pad t-test calculator. The figures were generated
using Excel program. The level of significance was set as P <0.05. Results were
presented as tables and figures.

3-Results
1) Results of antidepressant activity studies

The possible antidepressant activity was studied using the forced swim test and tail
suspension test. Administration of PLME displayed a significant antidepressant
activity, which was determined by the following results:

a) Effect of PLME in FST model

Table 1 shows that oral administration of PLME to groups alV and aV at doses of
100 and 200 mg/kg in mice demonstrated a significant (P < 0.0001), reduction in
duration of the immobility time (151.00 + 12.66, 147.83 + 6.06), and significant
increase in duration of swimming time (89.00 + 12.66, 92.00 + 5.94) respectively,
when the mice were subjected to FST for 4 minutes out of 6 minutes. The percent of
immobility decrease was (29.05% and 30.54%) with both doses respectively. As
expected, the standard drugs, imipramine 15 mg/kg (group lla) and fluoxetine 20
mg/kg (group alll), achieved a significant (P < 0.0001) decrease in the duration of
immobility time, which was (110.17+ 13.79, 114.83 + 12.94), respectively, compared
to the control group (al) (212.83 * 6.65). The percentage of immobility decreased with
standard drugs was (48.23% and 46.04%) respectively. Additionally, the standard
drugs showed a significant (P< 0.0001), increase in the duration of the swimming time
(129.83+ 13.79, 128.50 + 14.60), respectively, compared to the control group (27.17 +
6.65 ), as shown in "Fig" 1.
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Table 1. Antidepressant activity of PLME, imipramine, and fluoxetine on a forced swim test in

mice
FST parameters/ Duration of % of P value Duration of P value
treatments and the immobility immobility Vs the swimming Vs
doses time in decrease control time in control
seconds seconds
Control (DW) 10 212 83+ 6.65 27.17 +6.65
ml/kg, p.o
Imipramine 110.17 48.23 0.0001 129.83 0.0001
15 mg/kg +13.79%* +13.79%*
Fluoxetine 114.83 46.04 0.0001 128.50 0.0001
20 mg/kg +12.94%* +14.60%*
PLME 100 mg/kg 151.00 +12.66* 29.05 0.0015 89.00 +12.66* 0.0015
PLME 200 mg/kg 147.83 +£6.06 30.54 0.0001 92.00 £5.94** 0.0001
%k k

Each value represents the mean + SEM (n=6). *P < 0.001, **P < 0.0001, in comparison with

control.

&

&
&

&
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Figure 1: Antidepressant activity of PLME, imipramine., and fluoxetine
. on forced swim test in mice. Duration of immobility and swimming time in seconds

b) Effect of PLME in TST Model (Table 2)
The results of the tail suspension test, as shown in Table 2, revealed a significant (P <
0.0001) decrease in the duration of the immobility time (167.17 £ 8.5, 145.00 £ 5.43)
after oral administration of the PLME group (blV and bV) at doses of 100 mg/kg and
200 mg/kg. The percent decrease in immobility was 18.18% and 28.92% with both
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doses of PLME, respectively. Oral administration of the standard drugs, imipramine
15 mg/kg group (bll), and fluoxetine 20 mg/kg group (blIl) one hour prior to TST,
accomplishes a significant(P < 0.001) increment in the duration of the immobility
time (99.67 + 9.40, 133.33 + 18.96) compared group (bl) (204.33+ 4.07). The
percentage of immobility decreased (51.22% and 34.74%) with standard drugs,
respectively.

Table 2. Antidepressant activity of PLME, imipramine, and fluoxetine on tail suspension test in

mice
TST parameters/ Duration of the P value vs % of
treatments and doses immobility time in control immobility
seconds decrease

Control (DW)10 ml/kg, 204.33+4.07
p.o
Imipramine 15 mg/kg 99.67+9.40* 0.0014 51.22
Fluoxetine 20 mg/kg 133.33+18.96* 0.0044 34.74
PLME 100 mg/kg 167.17+8.50* 0.0028 18.18
PLME 200 mg/kg 145.0045.43** 0.0001 28.92

Each value represents the mean + SEM (n=6). *P < 0.001, **P < 0.0001, in comparison with

control.

2) Results of anxiolytic activity studies

The possible anti-anxiety activity was studied using the elevated plus maze test and
the light/dark box test. Administration of the palm leaf methanolic extract (PLME)
revealed a significant anxiolytic activity, which was determined by the following
results:

a) Effect of PLME on the EPM Model

Figure 2 shows that oral administration of PLME to groups Illc and I\Vc significantly
increased the time spent in open arms (P< 0.05) by PLME administration (148.67 *
9.23, 166.20 + 14.44), respectively, compared to the control (114.67 + 5.09). In
contrast, both doses significantly decreased the time spent in closed arms (P< 0.05)
(151.33+ 9.23, 135.67+ 11.94), respectively, while the result of control was (186.00 +
5.09) . Administration of diazepam group (Ilc) 1 mg/kg significantly increased the
time spent in the open arms, P< 0.0001, (190.50 + 9.85), and decreased significantly
the time spent in closed arms, P< 0.0001.

Figure 3 illustrates that administration of PLME to groups (lllc and 1Vc)
significantly increased the number of open arm entries P< 0.05 at doses of 100 and
200 mg/kg (7.50 +0.62 and 7.67+0.42) respectively as compared to the control group
(Ic) (5.83 £ 0.48). In addition, the PLME administration at both doses increased
insignificantly the number of head dipping and significantly the number of rearing (P<
0.05) as compared to the control. Administration of diazepam to the group (lIc)
significantly increased the number of open arm entries, P< 0.05, (11.83 + 1.96), the
number of head dipping and the number of rearing (P< 0.05) as compared to the
control.
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Figure 2: Anxiolytic activity of PLME and diazepam on elevated plus maze test in mice.
Time spent in open and closed arms in seconds
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Figure 3: Anxiolytic activity of PLME and diazepam on elevated plus maze test in mice.
Number of open arm entries, number of head dipping and number of rearing.
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b) Effect of PLME on the LDB Model.

Table 4 and Fig. 5 show that administration of PLME at doses of 100 and 200 mg/kg
exhibited anti-anxiety effects, as determined by a significant increase (P< 0.05) in the
time spent in the light chamber in LDB test (380.83 = 34.56, 411.33 + 48.62),
respectively, compared to the control group (190.99 £ 5.57) and in a similar fashion
that was produced by the standard drug diazepam (P< 0.001) (518.17 + 27.87). As an
inevitable result of the length of time the animals spent in the bright chamber, the time
they spent in the dark chamber decreased significantly (P< 0.001), as it was (219.17 +
34.56 , 188.67 + 48.62) for the two doses of extract, respectively, and (98.50 =+
40.20) for the diazepam dose (P< 0.0001), while for the control group it was (406.67 +
4.98). Additionally, this extract, at a dose of 200 mg/kg significantly, (P< 0.05)
enhanced the number of transitions between light and dark chambers (28.17 + 3.18)
while diazepam (1mg/kg) decreased significantly the number of transitions compared
to the control group (17.33 + 2.74). Both doses of PLME treatment displayed a
significant (P< 0.05) increase in the number of rearing in the light chamber (30.80 £
7.76, 53.60 £ 13.21), respectively, while the number of rearing was significantly
decreased (2.83+ 1.82) following diazepam treatment compared to the control group
(7.83% 1.40).

Ga'd'me spent in light cii@mber (sec) = Time spent in dark chamber (sec)
909 4113 7 406.6
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300 219.1 494
2007
1004
0 T T T T
> % % %
& g
o o & & &
& % » P "
> Q"'L &
R

Figure 4: Anxiolytic activity of PLME and diazepam on light/dark box test in mice.
Time spent in light and in dark chambers in seconds.
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Figure 5: Anxiolytic activity of PLME and diazepam on light/dark box test in mice.
Number of transition between light and dark chambers and number of rearing
in the light chamber.

4. Discussion
The current study was designed to explore the possibility of antidepressant and
anxiolytic activities of the palm leaf methanolic extract (PLME) based on previous
studies that investigated whether they contain active phytochemical contents and their
effects on the CNS.

Our preceding study revealed the presence of influential phytochemical constituents
such as flavonoids, alkaloids, steroids, terpenoids, and other groups. Furthermore, the
leaf extracts of palm possess potential analgesic activity on laboratory animals [16,
20]. Previous studies also confirmed that both methanol and aqueous extracts of
PLME exhibited clear antioxidant activity [17]. Haihua and his colleagues (2022)
reported that many cases of depression and anxiety do not respond well to currently
available depression medications, in addition to the delayed onset of their effects and
their adverse effects [31]. All of these factors prompted the researchers to research the
extracts of this blessed tree in the hope of arriving at results that would contribute to
alleviating the suffering of these psychiatric cases.

The pathogenesis of depression and anxiety has been associated with oxidative stress
and the dysregulation of neurotransmitters such as serotonin, dopamine, and y-amino
butyric acid. Decreased plasma concentrations of antioxidants may be related to the
development of psychiatric diseases [32, 33].

In this study, the possibility of anxiolytic and antidepressant activities of PLME was
assessed by applying four tests: the forced swim test (FST), the tail suspension test
(TST), the elevated plus maze test (EPM), and the light/dark box test (LDB) on Swiss
Albino male mice.
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The FST is an important test for studying depression-like behavior in rodents for a
number of reasons [34]. First, the test involves exposing the animals to insurmountable
stress, which leads to major depression [35]. Furthermore, depression is viewed as the
inability to survive under stress [36]. Second, administering antidepressants to rodents
resulted in a decrease in the depressive manifestations exhibited by the rodents [37].

The results of the current study indicated that acute oral administration of PLME at
doses of 100 and 200 mg/kg achieved a significant decrease in the duration of
immobility and a significant increase in the duration of swimming time when applying
the FST to various groups of tested animals. Identical results were obtained following
the administration of the known antidepressant agents imipramine and fluoxetine,
which were used as positive controls.

The results of the tail suspension test showed that acute administration of PLME at
doses of 100 and 200 mg/kg decreased the duration of immobility time behavior,
similar to the standard drugs imipramine and fluoxetine in TST.

In the same vein as previous studies (Borsini and Meli) (1988), the explanation for the
decrease in the duration of immobility in both FST and TST is due to an enhancement
in serotonin and catecholamine neurotransmission levels [38].

It is known that imipramine is a tricyclic antidepressant (TCA) that inhibits the
neuronal uptake of norepinephrine (NE) and serotonin [39, 40]. The treatment
response to TCAs results in higher availability of 5-HT (serotonin) or NE at post-
synaptic receptor sites.

Fluoxetine and other members of selective serotonin reuptake inhibitors (SSRIs) are
the most commonly used types of antidepressants to treat depression. SSRIs work by
decreasing the uptake of serotonin so that more of it remains at the receptor sites to
alleviate mood [41].

It was reported that male rats were subjected to stress by exposing them to the FST,
the EPM, and the open field OFT, showed a significant increase in the plasma levels of
malondialdehyde, cortisol, and cytokinin, as well as an increase in the level of
acetylcholinesterase activity. While they showed a decrease in the levels of both
serotonin and antioxidant capacity, administration of an aqueous extract of date palm
ameliorated their depressive-like behavior, alleviated stress, and restored serotonin and
cortisol levels. In addition, there was an improvement in the level of cytokinin [42].
Qais and his colleagues (2023) said that regular dosing of alcoholic medjool date
extract at small doses can treat and prevent anxiety disorder [43]. Various transmitters
are implicated in depression-like activity and anxiety in humans and rodents; they
include serotonin, norepinephrine, epinephrine, and their precursor dopamine [44,
45]. Additionally, researchers have found elevated levels of the excitatory
neurotransmitter glutamate in the blood, cerebrospinal fluid, and brains of patients
with depression, as well as disturbances of the N-methyl-D-aspartate receptor
(NMDAR) in the brain [46, 47, 48]. On the other hand, others found that inhibition of
NMDAR has antidepressant activity [49].
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In the present study, administration of PLME significantly reduced the anxious
behavior displayed by the mice when subjected to the EPM and LDB tests. The
decrease in anxiety behavior was represented in the form of an increase in the number
of entries into the open arms and the length of time spent in the open arms, as well as
an increment in the number of head dipping and rearing. The decrease in anxiety
behavior was also evident in the mice that were exposed to the LDB test, as it was
noticed by a significant increase in the time spent in the light room and their frequent
transitions between the two boxes. These effects are similar to the effects of the
anxiolytic drug diazepam.

The EPM test is really sensitive and influences both anxiolytic and anxiogenic
medications acting on the GABAa-benzodiazepine receptor [32]. The anti-anxiety
activities of PLME may be due to the flavonoids and other phytochemical constituents.
Flavonoids are found in various plant families and have been known to demonstrate
anxiolytic activity due to their effect on the CNS, benzodiazepine receptors, and
prevent neurodegeneration [50]. Other constituents such as oleanolic acid, vanillyl
alcohol, and B-sitosterol-3-O-B-D-glucoside, which are present in date palm leaves
may have CNS activity[51] .

Anxiety disorders are the most health related mental disorders. It is characterized by
disturbances of mood, as well as of thinking, behavior, and physiological activity. It
includes panic disorder, agoraphobia, generalized anxiety disorder, specific phobia,
social phobia disorder, obsessive-compulsive, post-traumatic stress disorder, and acute
stress disorder [52].

Based on the results of this study and previous published studies, the antidepressant
and anxiolytic effects of PLME can be attributed to the active constituents present in
the extract, which may affect the neurotransmitters and receptors that have important
roles in these mental disorders. Therefore, further studies are needed to be carried out
to isolate the active constituents and study their mechanisms of action.

5. Conclusion

In conclusion, the results obtained from this study clearly indicate that acute
administration of the Phoenix dactylifera leaf methanol extract has anxiolytic and
antidepressant effects in experimental animals. The activity is represented by a
decrease in the immobility time, an increase in the swimming time in the FST, and a
decrease in the immobility time in the TST. The mice also showed an increase in the
number of entries into the open arms and the time spent in these arms in the EPM. In
addition, the extract exhibited an increase in the time spent in the light box and an
increase in the frequency transitions of the animals between both boxes in the LDB
test. The psychoactivity of the extract may be attributed to its phytochemical
constituents, antioxidants, and modulation of neurotransmitters that are responsible for
depression and anxiety disorders.
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Abstract:

The study aimed to evaluate four cultivars of alfalfa under salt stress as one of the
most important plants for fodder crops. The study was conducted in the Faculty of
Science, Misurata University, Libya, Four cultivars of alfalfa were used, namely; the
local cultivar, SW10, SW9628, and Dynamomerdy. These cultivars were cultivated in
the lab under different concentration of salt in the irrigation water, using roll towel
paper method. The results showed that high salinity negatively affected the most
growth parameters of the studied alfalfa cultivars during the germination stage. There
is some significant increases in growth parameters such as root lengths of plants were
growing in the relatively low salinity environments (-3 bar). However, it was found a
considerable decline in the majority of the employed parameters under relatively high
salinity (-7 bar). The results also demonstrated that the four cultivars were negatively
impacted by the irrigation water's reduced osmotic potential. But this study was
showed that there is a significant difference in the response to salinity among the
studied alfalfa cultivars, with the local variety and SW10 exhibiting less susceptibility
and higher tolerance to salinity than the SW9628 and Dynamomerdy cultivars.

Keywords: Salinity, Medicago sativa L, Alfalfa Varieties, Tolerance Salinity

1. Introduction

Alfalfa is one of the most cultivated forage crops around the world and one of
the oldest leguminous fodder crops known to human and its species of flowering plant
in the family Fabaceae. [1]. It is common known, as the "king" of crops that can grow
in cold and Mediterranean climate. It is believed that Alfalfa has originated in
southwest Asia, and some of its wild species still grow in central Asia and even
Siberia. It seems that the Persians were the first to plant it as a fodder crop, and then it
was spread to neighbouring areas until it was planted in Babylon 700 BC. Alfalfa is an
important crop in the Mediterranean basin and the countries of the eastern region [2].
Salinity is described as the increase in the concentration of salts in the plant’s root
zone to the point where they have an impact on the plant's growth and the yield. The
symptoms of salinity are very similar to those of drought due to insufficient watering,
such as dry foliage or dark or bluish-green leaves. The concentration of salts increases
in depth due to the plant's water absorption and the concentration of salts in the limited
amount of water left near the plant's roots [3]. Differences between the types of plants
in the tolerance and resistance to salinity are very common phenomena even among
plants of the same species. Therefore, scientists are continually attempting to develop
varieties that are tolerant or resistant to high salinity by identifying the traits that
contribute to greater tolerance of various plants to salinity. These desirable traits differ
from one plant to another as a result of crossbreeding between these plants. These
plants differ greatly among themselves in their degree of tolerance to salt stress [4],
seem results were recorded in [5]. However, the tolerance and resistance of alfalfa to

253



Variation in the Effect of Salinity on Morphological Parameters of Shoot and root of Some Alfalfa
Cultivars (Medicago sativa L.)

D

e

salinity varies substantially. Some of them are sensitive to salinity; while the others are
not. The tolerant and salinity-resistant varieties showed a great ability to grow and
reproduce in harsh saltwater conditions. They showed great adaptation to live under
conditions of high salinity, where many other plants cannot survive [6].

Materials and methods:

Seeds of four cultivars of common alfalfa were obtained from the Agricultural
Research Center, Misurata, Libya. These cultivars are a local cultivar, SW10, SW9628
and Dynamomerdy.

Processing and preparation of seeds: Alfalfa seeds were washed with tap water, and
then sterilized right before planting with sodium hypochlorite 5% for one minute for
all varieties. They were then washed for one minute with running water and washed
several times with distilled water before they were ready to plant. The paper towel
(paper roll) method of Hampton & Tekrony [7] was used to study germination and
initial growth. After soaking the sterilized towels paper for 24 hours in the different
saline solutions concentrations (0, -3, 7-bar), total of 50 seeds of each cultivar were put
on every towel paper. Each paper was covered with a same soaked paper. They were
wrapped in a plastic bag to prevent solution loss, and placed vertically in a cup until
the experiment was complete. After 10 days of cultivation the experiment was ended
and growth measurements were recorded. Three replicates were carried out for each
treatment.

Measurements of Germination

After 10 days the experiment was ended, and the following morphological and
germination percentage measurements were recorded: the percentage of
germinated seeds were estimated according to the equation for [8]:

Germination percentage =number of geminated seeds total number of seedsx100

The following measurements were recorded: root length, shoot length, and
fresh weight for all studied cultivars. In order to get the dry weight, the plants were
put in a drying oven at 80 °C for 72 hours, then the dry weight was taken and the
relative water content was calculated using the following equation:

Relative water content (RWC)=fresh weight -dry weightfresh weightx100
The results were subjected to variance analysis.

Results and Discussion

The results revealed that alfalfa varieties are tolerant to salinity through the
measured parameters such as germination percentage, root length, shoot length, the
fresh weight of the shoot, and relative water content of the shoot and root. These
parameters are presented below:

The results presented in Figure (1) and the statistical analysis showed that
salinity has a negative effect on the percentage of seeds germination. All alfalfa
varieties were significantly reduced (P>0.01) after treatment with salt solutions (-3
bar, -7 bar). The local cultivar was the least affected by the varying concentrations of
salinity comparing to that were growing under 0 bar. The percentage of germination
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decreased under high salinity concentrations, which is consistent with previous
studies [9]. [10], found that increasing salinity led to a significant decrease in the
percentage of germination. [11], also pointed out that the reason for reduction in the
percentage of germination under salinity conditions is due to the toxic effect of ions
that cause salinity particularly sodium ions. Therefore, the accumulation of this ion
inside the seed affects the vital activities of the embryo and the seed. Similar results
were found by [18]. According to [13], salt stress significantly affects the early stages
of plant life (germination - seedling). [14] indicated that sodium sulfate is more toxic
than sodium chloride to germination of alfalfa seeds. [15] and [16] indicated that
when the seeds of dicotyledonous plants, such as tomatoes, zucchini and cucumbers,
are exposed to different levels of salinity, it results in inhibition of the germination
process. [17], considered that the low germination rate resulting from increasing the
osmotic potential of the growth medium leads to decreasing in the amount of water
available for absorption by the seeds. Moreover, [18] indicated that the seed’s failure
to obtain an adequate amount of water may cause failure or delay in germination.
[19], conducted as study on soybeans and found that treatment with high
concentrations of salinity led to decreased germination rate due to damage to the
embryonic organs. [20], demonstrated that the high pressure of the osmotic soil
solution prevented the absorption of water by the germinated seeds' roots.
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Figure (1): Changes in the germination percentage of alfalfa seeds under salt stress effect

Figure (2), and the results of the statistical analysis show that salinity has a
negative effect on the lengths of each of the root and shoot. It was noted that there
is a significant decrease (P < 0.05) in the average lengths of shoot growing in different
concentrations of salinity (-3 bar, - 7 bar) for all studied varieties, and it observed that
local and sw10 cultivars were les influenced that others. [20], proved that salt makes
the main stems smaller, slows down the growth of side branches, and destroys newly
formed branches that are full of juice. This is due to the inability of the plant to
absorb water. [21], indicated that an increase in the concentration of ions in the
growth medium leads to direct toxic effects of inhibiting enzymatic activity in seed
cells, which leads to their precipitation of proteins and inability to decompose. It has
a toxic effect on the living mass.
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Figure (3) displays the mean of root lengths for all studied plants. The results
showed that there is a significant increase (P < 0.05) in the root length in most of all
studied cultivars at a concentration of (-3 bar), while the Dynamomerdy cultivar was
not affected at this concentration. However, during the treatment with a
concentration of (-7 bar), most of the cultivars were not affected, unlike the
Dynamomerdy and the local cultivars, which had a significant decrease (P < 0.05). The
SW962 class has a significant increase in contrast to SW10, there was no significant
effect compared to the control. As for shoot lengths, the increase in osmotic
potential of -3 bar is attributable to the low and medium salinity compensating for
the lack in some salts and the stability of the osmotic equilibrium in distilled water
irrigation. This is what [9] found. [22], indicated in a study on that a low
concentration of sodium chloride stimulates growth of the roots of cotton plants. A
high concentration leads to inhibition of growth, especially root growth through
dwarfing of the main root and lack of branches and spread.
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Figure (2): Changes in shoot lengths under salt stress effect
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As shown in Figure (4) and Figure (5), the salinity significantly influenced the
fresh weight, which led to a significant decrease (P<0.05) for the four cultivars in
shoot and root systems weights during treatment with salinity concentrations (-3, -7
bar) compared to the control plants. [17], pointed out that plants growing on saline
media may produce less juicy matter in both the leguminous and grassy families,
which declines with increasing salinity concentrations. This shortage is caused by a
lack of cambium activity in both the stem and the root under the influence of salinity,
is causing the thickness because of non-increase of new meristematic cells and the
prevention of their transformation into adult cells. It is then reflected in the plant's
general growth weakness [13]. According to [23], the absence of sufficient fresh
weight in plants can be attributed to the correlation between salt concentration and
crop growth. This correlation disrupts the balance of nutrients, resulting in decreasing
in plant nutrition and subsequent stunted growth. [24], indicated that salt stress
leads to a decrease in growth by decreasing the fresh and dry weights, the number of
leaves, and the leaf area. These findings are confirmed by [25, 26, 27]. The fresh and
dry weight decreased with the increase in salinity.
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Figure (4): The fresh weight of shoot s of alfalfa under of salt stress effect
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Figure (5): The fresh weight of root of alfalfa under of salt stress effect
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Figure (6) shows that the dry weight of shoots was a significant increased for

cultivars SW10, SW9628 and Dynamomerdy at a concentration of (-3 bar). While the
local cultivar was a significant decreased (P <0.05) at this concentration. On the other
hand, treatment with a concentration of (-7 bar) led to significant decrease in most
cultivars except SW10 which was not affected by this treatment compared to the
control.
The results of the study, as shown in Figure (7), show that salinity affected the dry
weight of the root system after the treatment at a concentration of (-7 bar), resulting
in a significant decrease (P>0.05) in all cultivars. Some cultivars are not affected
during the treatment at a concentration of (-3 bar), with the exception of SW9628,
which decreased significantly, and SW10, which increased significantly when
compared to the control.
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Figure (6): Dry weight of shoot s under salt stress effect
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Figure (8) showed the results of relative water content. It was observe that the
relative water content of the shoot system with the treatment with different
concentrations of salinity led to a significant decrease (P<0.05) in relative water
content in all studied cultivars compared to the control. However, it can be
considered, that most physiological factors, which were effecting under saline stress,
have a same influence in water content in plant cells.
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Figure (8): Relative water content of the shoot under salt stress effect

The results showed that the germination stage is one of the sensitive stages in
the plant life. It determines the degree of its resistance to salinity and different
conditions. Therefore, there are varieties and cultivars of alfalfa plant that were
resistant and other varieties that were sensitive to salinity at this stage due to the
low osmotic potential. Many studies showed that the difference in salinity resistance
between cultivars of the same genus of plants is due to the genetic structure of these
cultivars with the presence of certain genes. These genes have a role in activating
physiological or morphological functions that works to resist salt and water stress [6].

Conclusion
Based on the obtained results, it can be concluded that salinity-tolerant
cultivars of alfalfa must be chosen when planting alfalfa in high salinity circumstances
because they differ in their resistance to salinity. The growth measurements that
carried out for the studied alfalfa cultivars showed a significant variation under
salinity stress. We advise that the two local cultivar and SW10 should be using when
cultivating alfalfa plants in salty soils using irrigation water with a high salt content of
up to -7 bar. In addition, alfalfa varieties with increased salt tolerance should be
selected and developed through selective breeding programs.
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Abstract:

Malnutrition, exhausting work, multiple pregnancies, and close-to-term births are
among the factors that commonly cause changes in preghant women's blood images in
Libya, where it is thought to be one of the main causes of pregnant women being
hospitalized in the obstetrics and gynecology department at Souq Al-Khamis/Al-
Khums Hospital. The goal of the current investigation was to pinpoint the
modifications. Results of the blood components of pregnant women who visited Souq
Al-Khamis/Al-Khums Hospital during the period (Feb-May 2023) revealed that there
was a drop in blood cells and a considerable increase in platelet PLTs (0.05 P) and
hemoglobin (0.05 P). White blood cells also decreased (0.05 P) along with red blood
cells. Fifty one (cases) were examined for complete blood count CBC pictures in
pregnant women and compare them tical package was utilized to examine and evaluate
the resultto the other studies worldwide. The SPSS statis

Keywords: Pregnant, Hemoglobin, RBC, WBC, Blood components.

1. Introduction
The adaptation of the body to the demands and needs of the fetus, as well as the
achievement of a balance between food inputs and maternal reserves, describe
preghancy as a period of significant physiological changes w. Pregnant women
experience numerous internal metabolic and hormonal changes that control how the
body's metabolic functions. PIn a way that satisfies pregnancy's physiological
requirements, including the fetus's requirements for growth and development up until
birth ®. Pregnancy is a natural process that alters the proportions of some blood
components, such as the concentration of hemoglobin and the number of white and red
cells, in addition to the effect of pregnancy on some chemical components. ¥ In
addition to the effect of pregnancy on some chemical components present in blood, it
is a natural process that results in changes in the proportions of some blood
components, such as the concentration of hemoglobin and the number of white and red
cells. Additionally, the total volume of blood increases during pregnancy by roughly
30% of the normal volume, which is necessary to prepare the blood of the new tissues.
BiThe size of the uterus can grow by up to 50% during pregnancy compared to its pre-
pregnancy size®™. The volume of plasma increases around three times faster than the
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volume of red blood cells, in addition to an increase in hemoglobin content and overall
red blood cell size®™. The major purpose for reasons plasma during pregnancy is to
keep blood dynamics stable and the blood's ability to transport nutrients to the fetuse©.
After the eight week of delivery, the total number of red blood cells continues to rise
M, The existence of some essential components is a need for the production of
hemoglobinm. This component is made up primarily of iron, whose shortage, along
with a lack of vitamin B12, is one of the leading causes of blood illnesses that arise
from dietary deficiencies both before and during pregnancy. As the pregnancy
progresses and continues until delivery, its state gets worse in the absence of treatment
and compensation. @ A woman whose hemoglobin level is less than 11 g/100 ml What
causes the red blood value in order to be expressed as a value is the differences
between the rise in blood fluids and the cellular components. @ However, this
difference is accompanied by smaller amount of the nutrients needed to produce red
blood cells, which results in anemia v As a result total blood volume increases during
pregnancy in order to prepare the blood for new tissues wu. It is crucial to study blood
components such as hemoglobin concentration, the number of white blood cells and
red blood cells, and the size of red blood cells and platelets=s. An umbilical cord
complete blood count can provide this information. After birth, will be linked to long-
term alterations in the person's metabolic processes 2, Objectives of the study to track
changes in complete blood counts among pregnant patients at Souq Al-Khamis/Al-
Khums Hospital throughout all stages of their pregnancies.to what extent it is helpful
in defining therapeutic approaches, the mother's blood normal levels that which protect
her from getting different blood illnesses, and additional requirements the fetus needs.

1. Materials and methods

The purpose of the analysis and providing relevant background information. Mention
the source of the blood samples (e.g., patient population, collection method). Describe
the equipment or device used for the CBC analysis (e.g., Sysmex KX-21N) and any
specific procedures followed. Outline the parameters measured, such as hemoglobin,
white blood cell count, platelet count, etc. Include details on the sample collection,
preparation, and analysis techniques employed. Present the findings of the CBC
analysis in a clear and organized manner. Display the numerical values obtained for
each parameter measured (e.g., red blood cell count, hemoglobin concentration) along
with their respective units of measurement. Use tables, charts, or graphs to enhance the
readability of the results. Provide the established reference ranges for each parameter
measured. Clearly indicate whether each result falls within the normal range or
deviates from it. Analyze and interpret the CBC results based on the context of the
study or the patient's condition. Discuss any significant findings or abnormalities
observed. Relate the results to potential clinical implications or relevant medical
conditions. Elaborate on the significance of the CBC analysis findings. Compare the
results with existing literature or reference values. Address any limitations or factors
that may have influenced the results. Emphasize any important clinical implications or
potential areas for further investigation.
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2. Results and discussion

Table 1 The correlation of the complete blood count with age
Age HB WBC | RBC | HCT PLA

sk

Pearson Correlation 1 '170. | 7526.-| 050. | 044. 7398.
Age Sig. (2-tailed) 049. 000. 563. 613. 000.
N 135 135 135 135 135 135
Pearson Correlation | “170. 1 207~ | Y423, | 2414 027.
HB Sig. (2-tailed) 049. 016. 000. 005. 758.
N 135 135 135 135 135 135
Pearson Correlation | ~526.- | 207.- 1 094.- | 120. 051.-
WBC  Sig. (2-tailed) 000. | o1e. 280. | 164. 554,
N 135 135 135 135 135 135
Pearson Correlation | 050. | “423. | 094.- 17378 022.-
RBC  Sig. (2-tailed) 563. | 000. | 280. 000. 803.
N 135 135 135 135 135 135
Pearson Correlation | 044. | "241.-| 120. |7378-| 1 043 -
HCT  Sig. (2-tailed) 613. | 00s. | 164. | 000. 621.
N 135 135 135 135 135 135
Pearson Correlation | “398. | 027. | 051.- | 022.- | 043.- 1
PLA  Sig. (2-tailed) 000. | 758. | s554. | 803. | 621.
N 135 135 135 135 135 135

*, Correlation is significant at the 0.05 level (2-tailed).
**_Correlation is significant at the 0.01 level (2-tailed)

In this study, the results of Table (1) demonstrated a positive correlation between age
hemoglobin levels and platelet count. In contrast, a negative correlation was found
between age and white blood cell count. This study is in agreement with (Al-Khafaji),
who found a negative correlation between hemoglobin and red blood cells, which is
consistent with findings from other studies by Maclcan and colleagues, Iwatani and
colleagues, and Jouse. The explanation is that the increase in white blood cell count is
due to changes in the concentration of estrogen and cortisol hormones, which directly
affect the proliferation of white cells. This increase reaches its peak during childbirth
and returns to normal levels after six weeks postpartum. This study also aligns with a
study by the World Health Organization in 2008, which indicates that the cause may
be related to eating disorders and inadequate iron intake in the diet of pregnant
women, as the fetus requires essential nutrients. Additionally, a study by (Mohamed
Qais Al-Ani, University of Anbar) showed that the decrease in hemoglobin levels in
pregnant women is attributed to a decrease in blood volume and the additional
demands of the fetus. Similarly, the decrease in red blood cell count, as reflected by
the value of P.C.V (%), is attributed to a discrepancy in the increase of blood fluids
compared to cellular components. There is a positive correlation between hemoglobin
and white blood cells and hematocrit and a negative correlation between hematocrit
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and red blood cells. The impact of anemia on red blood cells, hematocrit, and
hemoglobin is evident, as a decrease in red blood cells leads to a decrease in
hematocrit and hemoglobin levels. These results are consistent with a previous study
by (Al-Khafaji, 1995), which attributed this decrease to malnutrition, particularly iron
deficiency, according to sources from the World Health Organization.

4, Statistical analysis
The (Spss17) program was used to statistically analyze the data in relation to the
concept of P. value (measuring the level of significance seen through the research
sample, which is the probability value for accepting the null hypothesis, for instance,
the probability that there are no differences). If the P value was less than 0.05, it was
considered statistically significant, while the other options were no correlation or
statistically significant between the averages.

5. Recommendations

1. Due to the risks they pose to pregnant women, it is essential to consider
changes in complete blood count (CBC) at all stages of pregnancy.
Additionally, blood components must be constantly monitored and
occasionally checked.

2. Providing pregnant ladies with healthy food.

3. Planning the pregnancy process at times which are appropriate for the body's
health declining blood levels, and being aware

4. not to put the body under undue stress.

6. Conclusion
51 (cases) were used to examine complete blood CBC pictures in preghant women and
compare them to the other studies in the world, there was a drop in blood cells and a
considerable increase in platelet PLTs (0.05 P) and hemoglobin (0.05 P). White blood
cells also decreased (0.05 P) along with red blood cells.
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Abstract:

Moringa. oleifera. L an extremely vital energizing plant is one among the first wide developed
species of the family Moringaceae. It is amazingly esteemed from the past because of its
expansive healthful properties. The composition of leaves Moringa oleifera, growing in Libya,
was analyzed.The present study shows the Total phenolic content, and antioxidant capacity in
Moringaoleifera leaves grown in sabha libya. The leaves of Moinga oleifera revealed high
protein content (35.74+4.7%), and the mineral analysis of dried leaves showed the following
minerals content: (6113.32 mg/kg, 1755.60 mg/kg, 959.7 mg/kg, 4380.13 mg/kg for Ca, Mg, K
and Fe re-spectively) . The Moringa variants showed total phenolic content = 5.5+0.1mg/g dry
weight).The total ferric reducing activity assay value was 0.085-0.625%. Our results show that
Moringa oleifera leaves are an important source of protein, minerals and phenolic compounds,
which could be used in food, nutraceutical and pharmaceutical industry. Therefore, the present
experiment was carried out to determine the effectiveness of Moringa oleiferaon some
biochemical parameters, lipid peroxidation of male New Zealand white rabbits. Rabbits were
orally given theMoringa oleifera (400 mg/kg BW). The tested doses were given to rabbits every
other day for 12 weeks. Results showed that Moringa oleifera caused a significant (PB/0.05)
decrease in the levels of plasma thiobarbituric acid-reactive substances (TBARS), glucose,
cholesterol, triglyceride (TG) and low density lipoprotein (LDL), while the level of high density
lipoprotein (HDL) increased compared to control group.

Keywords: Moringa. Oleifera, minerals, biochemical parameters,rabbits

1. Introduction
Moringa (Moringa oleifera Lam), belongs to themoringaceae family, and is considered
to have its origin in the north-west region of India, south of the Himalayan
mountains[1]. Nowadys, It is now widely cultivated and has become naturalized in
manylo cations in the tropics [2]. It was reported that there are thirteen species of
moringa trees in the family moringaceae and that Moringa oleiferais the most widely
cultivated species [3]. It was further stated that they are native to India, the Red Sea
area and/or part sof Africa including Madagascar. Moringa oleiferais indigenous to
Northern India and Pakistan [4] and is introduced throughout the tropics and sub-
tropics becoming naturalized in many African countries. This rapidly-growing tree
also known as horseradish tree or drumstick tree was utilized by the ancient Romans,
Greeks and Egyptians. Moringa oleifera Lam. (Moringaceae) is a well-known tree in
folk medicine in its native land, with nutritional and traditional medicinal claims, but
scientific awareness has only recently been acknowledged [5]. It is grow best in dry
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sandy soil and tolerates poor soil. It is a sun and heat-loving plant [6]. It is a source of
medicinal compounds and has components of high nutritive value such as protein,
amino acids, carbohydrate minerals, vitamin and organic acids [7] e. Moringa leaves
are anti-bacterial and anti-inflammatory. Leaf tea treats gastric ulcers and diarrhea.
Moringa leaves are good food sources for those suffering from malnutrition due to the
high protein and fiber content. Leaves treat with fevers, bronchitis, eye and ear
infections, and inflammation of the mucus membrane. The iron content of the leaves is
high and they are reportedly prescribed for anemia is used in the treatment of scurvy
skin diseases. The leavs are the most nutritious part of the plant, being a significant
source B vitamins, vitamin C, provitamin A as beta-carotene, vitamin K, manganese,
and protein, among other essential nutrients [8]. It has been documented that (MO)
could possibly avoid oxidation damage[9], enhance the immune response [10], exhibit
antioxidant activities that can conquer free radicals and reactive oxygen species
synthesis[11,12], and favorably modulating lipid metabolismin rats [13]. Moreover,
the effective antioxidants in MO prevent deterioration and increasing the shelf life of
meat products in goats[14] and poultry[15].Previous studies have been carried out to
evaluate the use of (MO) as a feed supplement for poultry[16,17] and rabbits [18].
Rabbit meat is predominantly more prone to lipid peroxidation during storage, with
negative effects on the meat quality traits, owing to its elevated content of unsaturated
fatty acids (USFA) [19]. To our knowledge, little information is available about the
effect of dietary MO supplementation on the lipid profile and glucose of growing
rabbits.

2. Materials and methods
Tested Compounds

In this study, the effect of Moringa oleifera on the biochemical indices of male
rabbits was investigated. The leaves of Moringa oleifera were collected from a home
garden in samno, Sabha, Libya

Sample preparation

The collected plant leaves were washed gently with water, drained as much as possible
and finally fine spread over a wide filter paper and left in the shade at room
temperature for two weeks.

Chemical analysis

The moisture and ash content of the sample were determined using the method of
Horwitz . Total carbohydrate content was determined by difference as follows:

100 — (% ash + protein + moisture).

The mineral contents (elements) of Moringa oleifera leaves: The Calcium (Ca), Iron
(Fe), Zinc(Zn), Cadmium(Cd), and Lead (Pb), were determined by Atomic absorption
spectrophotometer (Agilent US) as described the methods by [20]. The values of
mineral elements were reported in parts per million (ppm).
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Total phenolic content

Samples and standards were prepared in 60:40 acidified methanol/water (0.3% HC1).
Test solutions (samples or standards) of 100 puL were added to 2.0 mL 0f2% Na.CO..
After 2 min, 100 pL of 50% Folin-Ciocalteaureagent were added and allowed to stand
at room temperaturefor 30 min. Absorbance was measured at 750 nm on
spectrophotometer. The blank consisted of all reagents and solvents without test
compounds or standard. The standard was caffeic acid prepared in concentrations of
0.001 mg/mL to 1.0 mg/mL. The phenolic concentrations were determined by
comparison with thest and ardcalibration curve[21].

Ferric reducing power

Ferric reducing power of sample was determined by means of potassium ferricyanide—
ferric chloride method[22]. Various concentrations of sample were prepared. The each
sample mounting to about 0.5 ml was added to 2.5 ml 0.2 M phosphate buffer
(pH 6.6) and 2.5 ml potassium ferricyanide (1%).
Then, the  samples  were incubated for 20 minutes at 50
°C and centrifuged with speed of 3000 rpm
for almost 10 minutes. Subsequently, 2.5 ml of trichloroacetic acid (10%) were
added. In the last, 25 ml from the resulting solution were mixed with
2.5 ml distilled water and 0.5 ml FeCl, (0.1%). And then the solutions allowed to
stand for about 30 minutes and then measured their absorbance at 700 nm.

Animals and Treatments

Mature male New Zealand White rabbits aged 6 months were orally treated were
used. Animals were individually housed in cages and weighed weekly throughout a
12-weeks experimental period. Fifteen mature male rabbits were randomly divided
into two groups (every four rabbits) as follows: Group I: Rabbits were used as control
daily for 12 successive weeks. Group Il: Rabbits were treated with Moringa oleifera
given daily by gavage at a dose of 400 mg/kg BW for 12 successive weeks [23].
Blood biochemical parameters and enzyme activities Blood samples were placed
immediately on ice. Plasma was obtained by centrifugation of samples at 860 xg for 20
min, and was stored at -20C- until used for analyses.Stored plasma samples were
analyzed for plasma glucose concentrations were measured by the method of [24].
Plasma concentrations of cholesterol, and triglycerides (TG) were determined
according to the methods of [25,26], respectively. High-density lipoprotein (HDL) was
determined according to the methods of [27]. Low-density lipoprotein (LDL) was
determined by the calculation (cholesterol-(TG/5+HDL).

Statistical analysis Data were analyzed according to[28]. Statistical significance of
the difference in values of control and treated animals was calculated by the F test with
a 5% significance level. Data from the present study were statistically analyzed by
using Duncan's Multiple Range Test [29].

3. Results

Mineral content of Moringa oleifera leaves was determined and registered in (Table
1). The results in (Table 1) indicate that Moringa oleifera leaves are a promising
source of essential minerals. The concentration of potassium (959.7mg/kg),
magnesium (1755.60 mg/kg), iron (4380.13 mg/kg) and calcium (6113.32 mg/kg).
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Table 1. Mineral composition of Moringaoleifera

. Concentration
Minerals

Calcium (mg/kg) 6113.32
Magnesium (mg/kg) | 1755.60
potassium (mg/kg) | 959.7

iron (mg/l) 4380.13

Table 2 and figure showed the Moringa variants total phenolic content = 5.5+0.1mg/g
dry weight

Table 2. Absorbances of standard gallic acid different concentration

L. Absorbance
Gallic acid (mg/ml)
0.1 0.378
0.2 | 0.621
0.3 | .817
0.4 | .185
0.5 |.223

Absorbance at
750 nm
[RST="epTes I ST =N

0 0.1 0.2 0.3 0.4 0.5 0.6

Concentration of gallic acid(mg/ml)

Figure 1: Gallic acid standard curve
Table 4 shows the total ferric reducing activity assay value was 0.085-0.625%

Table 3: total ferric reducing activity
. bsorbance
Sample concentration (g/ml)
0.01 .085
0.02 215
0.04 .305
0.06 435
0.08 .509
0.1 .625
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Figure 2: Ferric reducing antioxidant power

Table 4 and Figures 3 to 12 represent the biochemical parameters of male rabbits
treated with Moringa oleifera. Results indicated that, the treatment with Moringa
oleifera decrease glucose and TBARS after a 12-week experimental period in male
rabbits. Lipid profile most frequently induces measurements of cholesterol (Cho), high
and low-density lipoprotein-cholesterol (HDL-c and LDL-c), and triglycerides (TG).
Results indicated that treatment with Moringa oleifera caused a significant decrease
(p<0.05) in the concentration of cholesterol (Cho), low-density lipoprotein-cholesterol
(LDL-c), and triglycerides (TG), while high-density lipoprotein-cholesterol (HDL-c)
increased.

Table 4 .Plasma biochemistry of male rabbits treated with Moringa oleifera

Parameter and lipid profile Experimental groups
(mg/dI) Control Moringa oleifera
Glucose (mg/dl) 115.40 + 0.306¢ | 89.47+4.573
TBARS (nmol/ml) 1.677+0.012: 0.978+0.036¢
Cholesterol(mg/dl) 119.84+ 2.019+ | 86.06+7.821>
TG(mg/dI) 58.23+ 1.434+ | 44.92 +1.421°
HDL (mg/dl) 44,73+ 0.485: | 50.20 +1.048
LDL (mg/dl) 63.91+ 0.797: | 55.93 + 0.532

Data are expressed as mean + SE of 5 rabbit. Within each row, means with different
superscript (a or b) were significantly different at p<0.05. Whereas means superscripts
with the same letters mean that there is no significant difference (p>0.05).

4. Discussion

Previous studies reported the beneficial impacts of dietary Moringa oleifera inclusion
on the production performance, carcass traits, immunity, and health status of growing
rabbits [30]. Data in Table 1 showed that MO dry leaves had a high amount of ash,
resulting in a high content of Mg, K, Ca and Fe . This is in agreement with values
published by [31] who also found remarkable high amounts for Mg and K . The high
amounts of minerals found in the different parts suggest that MO can contribute to the
supply with minerals in human and animal nutrition. Since the body cannot produce
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them, the uptake with food or feed is necessary to avoid disadvantages when growing
or maintaining of the body or regulatory functions. Especially, the leaves could be a
valuable source for minerals, but also the meal after enriching the mineral content by
extraction of oil. Table (4) shows the influence of using Moringa oleifera leaves (MO)
in diets on some bhiochemical changes in the blood of rabbits. The obtained results
showed that Moringa oleifera in the rabbits' diet increased HDL-cholesterol in the
blood while decreasing total cholesterol, triglyceride, glucose, TBARS and LDL-
cholesterol compared with the control group. These results agreed with those reported
by [32], who found an increase in total protein, albumin and HDL cholesterol and a
decrease in total cholesterol and LDL-cholesterol when used Moringa leaves in
feeding adult females rabbits. While, Aborhyem found a significant diminishing in
total and LDL- cholesterol. While, Mehta showed increased total cholesterol and LDL-
cholesterol and an increase in the HDL-cholesterol in the control group compared to
other groups fed a diet containing moringa fruit. Results show (Table 4) a significant
improve in serum total antioxidant capacity and malondialdehyde in rabbits fed diets
containing MLM in comparison with control. It was reported that aqueous extract of
moringa (100, 200, or 400 mg/kg) increased the activity of antioxidant enzymes and
decreased the blood concentrations of MAD in rats subjected to forced swimming
endurance test [35]. Moringa oleifera (MO) on blood sugar of albino rats.
Hyperglycemia was induced in rats using alloxan (120 mg/kg body weight,
intraperitioneally,). Normoglycemia and hyperglycemic rats were treated with three
different doses of the aqueous extracts, tolbutamide (positive control) and normal
saline (negative control). In a recent study, Moringa leaf extract showed hypoglycemic
effect in STZ-induced diabetic rats, and the authors suggested that this effect might be
due to the presence of cryptochlorogenic acid, quercetin 3-p-D-glucoside,
and kaempferol 3-O-glucoside in Moringa leaves [36]. Methanol extracts of Moringa
pods also showed a decrease in blood glucose concentration and an increase in insulin
levels in STZ-induced diabetic rats after 21 days of treatment compared to untreated
diabetic rats[37].

5. Conclusion

The results of this study have shown that MO contains high amounts of minerals with
Mg and K as most important compounds making it an interesting source for these
compounds. Especially, the leaves have high content of minerals and antioxidant
phenolic compounds. Hence, the use of leaves from MO seems to be a recommendable
addition to human nutrition. According to the findings of this research project,
including Moringa oleifera appears to have the meals of rabbits appears to have a
beneficial impact on the animals' growth performance, as well as their blood
biochemical contents.
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Abstract:

This study was concerned with examining the antibacterial activity of the essential oils
(EO) of citrus peels (CP) against gram-negative bacteria, including three species:
Escherichia coli, Shigella spp., and Salmonella spp., as well as two models of gram-
positive bacteria that were Streptococcus group A (S.G.A) and Staphylococcus aureus.
The citrus peels employed in this study include orange [sweet orange (C. sinensis),
bitter orange (C. aurantium)], lemon (C. limon), and tangerine (C. reticulata). Citrus
peels essential oils (CPEO) were extracted using the hydrodistillation method. The
results obtained of the gram-positive bacteria for CPEO extracts showed that the
strongest effect was for the lemon peel EO extract, which showed a higher diameter of
inhibition zone (DI1Z) than other extracts at a concentration of 50 mg/ml, followed by
the tangerine peel EO extract, The results of the effect of CPEO extracts on the gram-
negative bacteria showed that the strongest effect was for lemon peel EO extract,
which showed a higher DIZ than other extracts, where the highest DIZs were on
E.coli, Shigella spp., and Salmonella spp. at 21 mm, 20 mm, and 18 mm, respectively.
Other EO extracts showed a good antibacterial activity on five bacterial strains at a
concentration of 50 mg/ml, which was more effective than a concentration of 10
mg/ml, which gave lower DIZs on all bacterial strains. Briefly, the outcomes in this in
vitro study clearly revealed the broad-spectrum antibacterial activity of the CPEO
extracts against both gram-negative bacteria and gram-positive bacteria.

Keywords: Hydrodistillation, Citrus peels, E. coli, Salmonella spp., Shigella spp.

1. Introduction

Citrus fruits, which belong to the Rutaceae family, are one of the most plentiful fruits
in the world, carrying significant amounts of beneficial secondary metabolites; the
annual citrus fruit production surpasses 124 million tons per year, and approximately
one-third of citrus fruits are processed, resulting in a massive amount of residues per
year [1]. The most significant citrus fruits include sweet orange (C. sinensis), bitter
orange (C. aurantium), lime (C. aurantifolia), lemon (C. limon), bergamot (C.
bergamia), grape fruit (C. paradisi), and mandarin orange (C. reticulata), which is
commonly known as ‘mandarin orange’ [2].

The examination of antibacterial activity in various herbal plants, such as citrus

species, may provide a solution to the antimicrobial resistance emergency (Sreepian et

al., 2019) [3]. A study suggested that the EO of lime (Citrus Hystrix) could be used as

an antibacterial agent in a variety of applications (Mohideen et al., 2022) [4].

Moreover, studies found that citrus EO have the ability to work as natural antibacterial

agents, which may help to limit the emergence of antimicrobial-resistant bacteria [5,6].
276


mailto:fathia@su.edu.ly

[V In Vitro Antibacterial Activity of Essential Oils Isolated from Citrus Peels Using the Hydrodistillation

V4 |
g Method

A study found that the lemon peel essential oil possess a high level of antibacterial
activity against the bacterium "Bacillus subtilis" (Thapa et al., 2023) [7]. A
comparative study revealed that lemon peel oil has higher physicochemical and
antioxidant qualities; lemon peel oil can be employed as a food preservative due to its
antibacterial and antifungal activity (Aruna et al., 2022) [8]. Another study found that
Moroccan CPEOs have significant antibacterial potential, particularly against five
pathogenic strains: Escherichia coli, Enterococcus feacalis, Staphylococcus
aureus, Candida albicans, and Sacharomyces cerevisiae (Meryem et al., 2023) [9].
Research paper demonstrated that lemon essential oil can be utilized as an antioxidant
and fragrance agent in fresh cream (Kehal et al., 2023) [10].

CP essential oil has agreeable sensory characteristics and is a rich source of
biologically active compounds with many health benefits [9]. Citrus oil is also
composed of about 97% monoterpenes, with alcohols, aldehydes, and esters being the
lowest percentage components, with values ranging from 1.8 to 2.2% [10]. Some
major active compounds (Fig. 1) that were identified in the CP essential oils orange
(C. sinesis), tangerine (C. reticulate), sweet lemon (C. limetta), and sour lemon (C.
limon)), limonene, geranial, neral, geraniol, geranyl acetate, $-caryophyllene, nerol,
neryl acetate, and citronellal; other compounds such as N-methyl-D.-aziridine,
cytidine, xanthotoxin, 1,4-diethynylcyclobutene, 4-vinyl- 2- methoxy-phenol were the
major constituents of CPEO in respective decreasing order [11].
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Limonene Geranial Geraniol Geranyl acetate
HO @] Ox
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Nerol Neryl acetate Citronellal N-Methyl-D,-aziridine \ /N

Cytidine NH

o N J  om

Xanthotoxin 1,4-Diethynylcyclobut-1-ene 4-Vinyl-2-methoxy-phenol
Figure 1: Some major active compounds that were identified in the CPEO [10, 11, 12].

Hydrodistillation is the oldest and simplest method to extract EO; a heating source, a
vessel (alembic), a vapor condenser device, and a decanter are all part of the
equipment [13, 14].
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2. Materials and methods

Citrus fruit handling: In January 2022, citrus fruit (Fig. 2) were collected from the
local market in Sirte, Libya. After collecting, fresh orange, lemon, and tangerine peels
were washed by floating water, sliced into small pieces, stored in a sterile plastic
container, and kept in the fridge until the extraction process was performed

- V =

B 4 b 7

Orange  Lemon Tangerine

Extraction methods using hydro-distillation: Small slices of fresh orange peels
(302.99) was placed in a conical flask containing distilled water (500 ml) as shown in
Fig. 3. The contents of the flask were heated for 6 hours. After completing the
extraction process, the extract sample is taken and put in a separation funnel. The oil
was extracted from the aqueous solution into ether (3 x 10 mL). The combined ether
extracts were dried on (anhydrous Na,HPQ,) and concentrated by warming it in a water
bath to obtain an oil residue with a pale yellow color, which is the essential oil of
orange peels (5.9 g, 1.9%). The essential oil was kept in a dark, tightly closed bottle.

The above procedure was repeated to extract essential oils from tangerine and lemon
peels, and the weights are shown in Table 1. The yield percentage of the essential oil
was determined using the following equation:

9% Essential oil percentage=EQ oil weight (g) Sample weight (g) x100

Table 1: Percentage yield for each extract.

EO EO weight Sample weight Yield percenta
extract (9) (9) ge
range .9 302.9 1.9%
angerine .0 324.4 1.5%
emon .5 300.0 1.5%
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Figure 3: Extraction of essential oils from oranges peels by hydrodistillation.

Detection of active ingredients in CPEQOs: Experiments were conducted to study the
components of the CPEQs, as follows:

i. Flavonoids: A few drops of sodium hydroxide were added to 2ml of essential
oil, the color changed from dark yellow to colorless after adding dilute acid,
which demonstrated the presence of flavonoids [15].

ii. Phenolic compounds: 2 ml of essential oil was mixed with 2 ml of ferric
chloride (FeCl;) solution, resulting in a dark blue hue that turns to green,
confirming the presence of phenols [15].

iii. Terpenoids: 2 ml of essential oil was mixed with 3 ml of chloroform
followed by addition of 3 ml of concentrated sulfuric acid (H.SQO.) to form a red-
brown precipitate indicating the presence of terpenoids. [15].

iv. Alkaloids: 2 mL of the essential oil was mixed with 10 mL of methanol and
hydrochloric acid solution, which was then heated on a water bath and filtered.
The filtrate was treated with 6 drops of Dragendroff's reagent, and the precipitated
orange hue indicated the presence of alkaloids [15].

Solubility of CPEOs in different solvents: The solubility of the isolated CPEOs was
tested on several solvents, including methanol, ethanol, ethyl acetate, ether, hexane,
and water. It was found that the solubility of the CPEQOs was better in polar organic
solvents than nonpolar organic solvents, while they partially dissolved in water.
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Preparation of concentrations: To prepare the concentrate of 100 mg/ml (stock
solution: 500 mg of essential oil dissolved in 5 ml of ethyl alcohol 95%. The two
concentrations were prepared, 50 mg/ml and 10 mg/ml, using the dilution law: C,.V,=
C..V, (Table 2). The solutions are kept in dark and sterile bottles.

Table 2: Preparation of concentrations of essential oil samples in 95% ethyl alcohol

Concentration symbol Concentration (mg/mL)
A 10
B 50

Preparing extract discs:
Discs with a diameter of 6 millimeters were prepared from chromatography papers
with a thickness of 3 millimeters using a circular paper cutter with a diameter of 6
millimeters. The discs were sterilized in an autoclave for 3 hours. The discs were
immersed in the extract of CPEQOSs, each according to its sequence and concentration,
for an hour of immersion.
Method of testing extracts as antimicrobials:
The method of diffusion through the discs was used (Gubernator, et al., 2007) [16].The
antimicrobial activity of citrus peel essential oil was tested against pathogenic bacteria.
A pure culture of the bacteria (S. aureus, S. G.A, E. coli, Shigella spp., and Salmonella
spp.) was obtained from the Microbial Type Culture Collection in the Ibnsina Hospital
Microbiology Lab. The bacterial strains were grown on Nutrient Broth with the extract
discs were loaded on them (Fig. 4). Then they were placed in the incubator at 37 °C
for 24 hours. Then the reading of the diameters of the inhibition zones formed around
the discs were taken after the incubation period. DI1Z was stated in millimeters.

G R

8

\

3. Results and Discussions
The potential antibacterial activity of the CPEO extracts (lemon, tangerine, and
orange) was evaluated against gram-positive bacteria (S. aureus and S. G.A.) and
gram- negative bacteria (Escherichia coli, Shigella spp., and Salmonella spp.).
Different concentrations (10 and 50 mg/ml) of the CPEO extracts were examined for
their antibacterial activities by the disc diffusion method, and the results are
represented in Tables 1 and 2. It was found that the best concentration that exhibited
antibacterial activities against the five models of bacteria was 50 mg/ml.
280



[V In Vitro Antibacterial Activity of Essential Oils Isolated from Citrus Peels Using the Hydrodistillation

V% |
- Method

The results of the gram-positive bacteria for CPEO extracts showed that the strongest
effect was for the lemon oil extract, which showed a higher DIZ than other extracts,
where the highest DIZ reached the highest inhibition on S. aureus and S.G.A. with 23
mm and 20 mm, respectively, at a concentration of 50 mg/ml (Table 3 and Fig. 5).
Therefore, it was more effective than the tangerine oil extract, which showed DIZs of
15 mm and 19 mm at a concentration of 50 mg/ml, followed by orange oil extract with
DIZs of 16 mm and 17 mm against S. aureus at a concentration of 50 mg/ml.

Table 3: Diameter of inhibition zone of the essential oils (lemon, tangerine and orange) at
different concentrations against the two gram-positive bacteria

acteria Concentrations of EO DIZ (mm) of 1Z (mm) DIZ (mm) of
name (mg_/ml) lemon EO of ngerine EO orange EO
S. 10 17 10 10
aureus
50 23 15 16
S.G. A. 10 16 14 15
50 21 19 17
Lemon essential oil Tangerine essential il Orange essential oil
— 25
E
£
2 20
]
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2 15
z
;E
= 10
]
b
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w 5
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0

1 2 3 4

Concentrations of essential oil

Figure 5: Comparison of antibacterial activities for different concentrations of the
CPEO extracts (lemon, tangerine and orange) on gram-positive bacteria.

The potential antibacterial activity of the CPEO extracts of (lemon, tangerine, and
orange) was evaluated against gram-negative bacteria (E. coli, Shigella spp., and
Salmonella spp.) showed that the strongest effect was for the lemon peel EO extract,
which showed a higher DIZ than other extracts, where it was on E.coli, Shigella, and
Salmonella at 21 mm, 20 mm, and 18 mm, respectively (Table 4 and Fig. 6). At a
concentration of 50 mg/ml, it was more effective than the mandarin peel EO extract,
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which showed inhibition diameters of 17 mm, 15 mm, and 12 mm at a concentration
of 50 mg/ml, respectively, followed by the orange peel EO extract, whose inhibition
diameter was 16 mm, 15 mm, and 12 mm, on the respectively, at a concentration of 50
mg/ml.

Table 4: Diameter of inhibition zone of the CPEQ extarcts (lemon, tangerine and orange) at
different concentrations against the three gram-negative bacteria

Bacteria Concentration of EO 1Z (mm) 1Z (mm) of DIZ (mm) of
name (mg/ml) of emon EO tangerine orange EO
EO

E. Coli 10 16 14 14

50 21 17 16
Salmonella 10 14 00 10
sPp- 50 20 15 15
Shigella spp. 10 12 00 00

50 18 12 12

The results show that the concentrations (50 mg/ml) were more effective in the
majority of the results described above. On the other hand, the diluted concentrations
(20 mg/ml) were less effective due to the decrease in the quantity of the active
substance in the essential oil. More significantly, the results indicated that CPEO
extracts at a 50 mg/ml concentration are more effective against bacteria than those at a
10 mg/ml concentration.

Lemon essential oil Tangerine essential oil Orange essential oil

25

Diameters of inhibition zone (mm)

[=]

1 2 3 4

w
=

Concentrations of essential oil

Figure 6: Comparison of antibacterial activities for different concentrations of the
essential oils (lemon, tangerine, and orange) on three gram-negative bacteria.
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The antibacterial properties of all three essential oils were evaluated by comparing
them to the commercial antibiotic ceftriaxone, which had similar effects on all
bacterial samples. The primary distinction is that CPEQOs are natural treatment drugs,
whereas antibiotics are chemical drugs that have side effects.

Furthrmore, the low yield of CPEO extract using the hydrodistillation method may
be due to the solubility of CPEOQ in water; therefore, some of the yield was lost as a
result of the content of polarized compounds in these EOs.

4. Conclusion
The antimicrobial properties of CPEO evaluated against bacteria (S. aureus, S. G.A.,
Escherichia coli, Shigella spp., and Salmonella spp.) showed that these oils have
antibacterial properties. It is possible that this is a result of the presence of bioactive
components, such as flavonoids and phenolic compounds, in CPEOs. Hence, citrus
peel oils can be used in the diet as natural preservatives. They have the ability to
deodorize and increase the shelf life of food products.

5. Recommendations

It is recommended to provide alternative ways to recycle citrus peels to reap their
benefits instead of discarding them as lost items that end up in landfills. Providing
alternative methods for recycling citrus peels is suggested to make them useful.
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Abstract :

The paper discussing the lithology and identified of different clay types based on log
data and calibrated by thin section and Scanning electron microscope (SEM) analyses.
This investigation is done within Hawaz Sandstone Formation in the well O1-NC115
in study Area. The study implemented a well log data of spectral gamma ray which
has been performed throughout 385 feet thick of Hawaz Sandstone intervals. The
Spectral gamma ray data includes uranium, thorium and potassium that logged from
5545 feet to 5160 feet. The analysis includes values of uranium (U) and thorium (Th)
in ppm, where potassium (K) is recorded in percentage. The clay types
identified throughout the reservoir section include mostly Montmorillonite, Kaolinite,
and Mixed layers' clay which is clay types is generally related to reservoir facies types.

Keywords: Spectral Gamma Ray, Hawaz Reservoir, Montmorillonite ,Clay Minerals.

1. Introduction

One of common borehole method is the gamma ray GR tool which responds to the
amount of radioactive material contained within the rocks adjacent to the borehole .
The rocks emit gamma rays whit enough energy to get to the detector in the tool. GR
log is used for correlation, lithology identification, and as a shaliness indicator. This is
because GR have high affinity for radioactive mineral like potassium K<, uranium U
and thorium Th, which are contained in shale and would flag off as a high radioactive
count on the log. In contrast sands are characterized by low radioactive content, giving
rise to low gamma ray count. In some cases, clean sandstone might also produce a
high gamma ray response if the sandstone contain potassium feldspars, micas,
glauconite or uranium rich waters [1].

Almost all the log measurements are affected by clay minerals present in the formation
and hence all the logs have some potential to determine clay mineralogy. This paper
presents the results of clay typing analysis of the Hawaz reservoir within O1-NC115
block. Geophysical well logs spectral gamma ray (SGR) comparing with thin section
and Scanning Electron Micro scope (SEM) were analyzed of clay typing.

2. Location of study area

The area of study is located in Murzuq Basin and covers a huge area extending
southward into Niger. This area is one of the Murzug oil fields and it is called O field.
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It is located in concession NC115 that was encountered by several exploratory and
development wells, distributed on the northwestern flank of Murzug Basin,
southwestern part of Libya (Fig 1).

Algeria

Legend

Type of Formation [l Mesozcic sediments [l Precambrian Basement
enozolc Sediments Paleozoic Sediments Quaternary

e
B conozoic Volcanism [ study area 1:6,000,000

Figure (1): Geological map of the Murzuq Basin Modified after [2].

3. Stratigraphic and geological sitting of Hawaz formation

Generally Hawaz Formation consists of fine to medium grained, coarsening upward,
well cemented, hard sandstone, with siltstone, mudstone and fine sandy interbeds, in
the subsurface of the northern Murzug Basin, represented by a detrital succession
slightly more than 200 m thick, composed of fine-grained quartz arenites and sub
arkosic arenites with subordinate sublithic arenites similar to the equivalent succession
exposed on the Gargaf high [3].

It is represented the onset of the major Paleozoic marine transgression in the area, the
depositional environment of the unit ranges from lower shoreface-offshore transition
to upper shoreface [4]. The depositional setting was characterized by a stable shelf
with very gentle slope and extensive costal plane areas dissected by fluvio-tidal
channels, minor facies changes are observed over long distances [5], (fig 2).
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.[6] Figure (2): A stratigraphic column of the Murzuq Basin, after

4. Materials and methods

The present study was based on data of well (O1- NC115) which are provided from
Repsol Oil Company, located across the (O filed ) in the NC115 Concession of the
Murzuq Basin.

The clay types within the Hawaz Formation were determined using an interpretative
model for spectral gamma ray mineral identification by using different crossplot of
Schlumberger as Thorium / Potassium ratio - Photoelectric Factor Crossplot (Th/K-
Pe), Potassium versus Photoelectric Factor Crossplot (K-Pe) and thorume versus
potassium ratio (Th/K)- (Th/U), [7].

The paper discusses different clay types based on spectral gamma ray log data
calibrated whit four samples of thin section and SEM selected from different depths,
the investigation done within Hawaz Sandstone Formation in the well O1-NC115. The
study implemented a well log data of spectral gamma ray which has been performed
throughout 385 feet thick of Hawaz Sandstone Intervals. The Spectral gamma ray data
includes uranium (U), thorium (Th) measured by parts per million (ppm), and
potassium (K 40) recorded by percentage, which are logged from 5160 feet to 5545
feet depth of the well.
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5. Results and discussion
A - Statistical analysis :

From the statistical analysis of the radioactive elements in the Hawaz
Formation, it is clear that the main radioactive element in this Formation is thorium,
table (1). Which is concentrated from zero as minimum to about 21 ppm as maximum
whit average value about 5.4 ppm, it reflects the presence of organic matter in this
Formation. it contains moderate amount of equivalent uranium concentrations,
therefore the Hawaz Formation has minor clay. However the potassium concentrations
in this formation have the minimum value of zero % and the maximum value of 2.46
% with mean value equal to 0.49 %.

Table 1: Statistical analysis of radioactive elements of 01-NC115.

K 0] TH TGR Th/K | Th/U Pe
% | ppm | ppm API ratio | ratio
Coun | 78 78 78 78 78 78 78
Min 0 0.01 0 1 0 0 17
Max | 246 | 3.9 | 2093 | 919 163 139 4.7
Avg | 049 | 115 | 546 | 2598 | 264 9.8 2.8

sum | 385 | 89.7 | 425.9 | 20263 | 18955 | 994.7 | 221.1

B- Clay Minerals Identication :

The natural gamma ray spectroscopy (NGS) tool is used to identify uranium,
potassium and thorium contents. In shale potassium normally indicates the presences
of micaceous clay minerals-illite and mixed layer clays like illite - montmorilonite,
where the high uranium concentration indicates organic shales. The combination of
NGS with photoelectric cross-section can be used to determine clay mineral types
within sands. In sandstone formations, the thorium is directly related to clay content.
High potassium concentrations are usually due to abundant presence of mica and
potassium feldspars[8].

The natural gamma ray spectroscopy data from the studied well O1-NC115, in the
South of Libya were plotted in (potassium/Photoelectric Factor crossplot),
(Photoelectric Factor/Thorium Potassium ratio crossplot) and thorium/potassium ratio
versus thorium/uranium ratio. The results indicate the presence of deferent clay
minerals in the studied succession. The most presence of clay minerals like
Montmorollite , Illite, mixed layered clay and some of kaolinite are evident in the
crossplot (Figures 3, 4 & 5).This finding is also corroborated by Petrographic analysis
of the studied well confirms the presence of clay minerals within the Hawaz Reservoir.
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Figure (4) : Potassium vs Photoelectric Factor crossplot (after Schlumberger, 1991)
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Fig (5) :Cross-plot of thorium-potassium and thorium-uranium ratios

C-thin section and Scanning Electron Microscope ( SEM ) Analysis :

The types of clay minerals in Hawaz Formation are determined also by thin section
and Scanning Electron Microscope (SEM) photographs. In general the photos shows
the dominance of Montmorillonite, kaolinite and Mixed layered clay .

The petrographical analysis of thin section from the Hawaz reservoir dominant
presence of clay matrix , some K-feldspar and kaolinite as the minerals responsible for
the radioactive nature of the sand (figure 6).This therefore indicates that the key
minerals responsible for the radioactive nature of the sands are K-feldspar and micas.
There are no heavy minerals identified. The analysis confirms the presence of
authuigenic clay minerals and shows that the distribution of authigenic clays is
controlled by the reservoir facies.
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Figure 6: SEM micrographs for : (A) from depth 5264 ft- Scale bar 500 um ,(B) from
depyh 5279 ft- Scale bar 125 um, (C) from depth 5325 ft-scale bar 500 um and (D)
from depth 5531 ft — scale bar 125 um: showing general view of grain surface with
intergranular porosity, grains are mainly composed of quartz, some authigenic clays
are locally present well developed quartz overgrowths, Illite and kaolinite fill the
intergranular,[9] .
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Figure 7: SEM micrographs for : (A) from depth 5264 ft,(B) from depyh 5279 ft, (C)
from depth 5325 ft bar and (D) from depth 5531 ft showing general view of grain
surface with intergranular porosity, grains are mainly composed of quartz, some
authigenic clays are locally present well developed quartz overgrowths, lllite and
kaolinite fill the intergranular ,[9] .
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6. Conclusion

The application cross plots and non-routine logs like photoelectric logs useful for
proper lithology identification in general.
The study of Hawaz formation indicates that well logs like natural Gamma Ray
Spectroscopy are suitable for identifying the clay mineralogy and when calibrated with
thin section and Scanning electron microscope (SEM) analyses provide a useful
information for reservoir characterization.
According to The cross plots of Pe (vs.) Th/k and Pe (vs.) K radiometric analysis of
the Hawaz formations in NC115 interpreted as dominant in Montmorillonite, kaolinite
and some mixed clay minerals with no presence of chlorite.
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Abstract:

In this paper, the important properties of neighborhoods for the new subclasses
of analytic functions in the open unit disk defined by a generalized derivative

operator are investigated.
Keywords: analytic functions; derivative operator; starlike functions.

1. Introduction
Let £ be the class of analytic functions in the open unit disk:

U = {zeC:|z| < 1}

And H[a, n] be the subclass of H consisting of functions of the form
f(@) =a+ayz"+ ap 12" + -

Let A(n) denote the class of analytic functions f(z) in U normalized by
f@)=z+ Y0 n @z, neN.

For two functions f(z) given by (1) and g(z) given by
9@ =z+ Y51 bz, mneN.

The Hadamard product (or convolution) is defined by
Fe@) =2+ ) @bzt =g+
k=n+1

Using the Hadamarad product, Amer and Darus [4] have recently introduced a new
generalized derivative operator Dl’"'A (a,b)f (z) as follows:

.. mA . _ Yo 1+A(k—1)+1 m(a)k_1 k
Definition 1.1[1,2] let ¢, (a, b; z) —Zk=n+1( ™ ) s z" where

(zeUb+#0,—-1,-2,..),A>0,m€eZI=0. And (x) is the Pochhhammer
symbol. We define a linear operator

D™*(a, b): A(n) - A(n) by:
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ma _ amA . _ o 1+A(k=D+1\™ (@g—1 k
DI (@, b)f (2) = "M@ b;2) * f(2) = 2+ Bionir (i) it @z

Let 7'(n) denote the class of analytic functions f(z)in U of the form

f(Z) =z- Zl?:n+1 akzk! (ak =0,ne N) (2)

Next, following the earlier investigations by Goodman [6], Ruscheweyh [14],
Silverman [10]and by other researchers, see [7,8,9,11,13].

We define the (k, §) — neighborhood of a function f € 7 (n) by

Nis(f) ={g €T(): 9(2) = 2 = Tilnsy bz and Tilp,i kla, — byl < 8} (3)
For e(z) = z, we have

Nis(e) = {g € T(n): g(2) = 2 — Bilpsr bz and T3y klby| < 6} (4)

The definition of neighborhoods goes back to Goodman (1957).Ruscheweyh (1981)
gave a definition of neighborhoods of the class of analytic functions f(z) in the open
unit disk U with (0) =0, f'(0) = 1.

Let S, (a) denote the subclass of 7(n) consisting of starlike functions that satisfy
Re (Zf (2)
f(@)

Now, by using the above operator, we give the definition of a more large and
generalized class 7' (n, a, v, a, b) of starlike functions, also we will define a new
class K3 (a, v, a, b, w) related to the class 7' (n, a, v, a, b).

>>a; zeU,0<a< .

Definition 1.2 [3]let 0 <a<1,0<y <1,A>0,meZI = 0.afunction f € T(n)
is said to be in the class 7} (n, @, v, a, b) , if and only if

(1 =z (D" (@, b)f @) +yz (D] (0, b)f ()
(1 =z (D (@, b)f (@) + vz (D] (@, b)f (2))

Re >a ,z€U.

Definition 1.3 A function f(z) € T(n) is said to be in the class

K (a,y,a, b, ) If it satisfies the following nonhomogeneous Cauchy-Eular
differential equation

2D 4 26+ 072D 4 G+ D@ = A+ (A + ) +1)9(). )
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Where g(z) € 7T (n,a,v,a,b),u > -1, u € R.

The numerous works already done on neighborhoods and properties by several authors
caused by its importance, see [5,6,7,9,10,11,12,13,14].

Theorem 1.1 (coefficient inequality) [3]
Let f € T(n) the f belongs to the class 77} (n, a,v, a, b) if and only if
Yi=ns1k(m A La,b)(k —a)[1 + 1+ yA(k — Dlax < 1+ D(1 - a) (6)

_ m
Where ¢, (m, 4,1, a,b) = (1”(" 1)“) (@k-1

1+1 (D-1

In the next section, we define the set of neighborhoods for the new
class 7)} (n, a, v, a, b) of starlike functions:

2- Inclusion relations involving Ny s(e) of the class 75(n, a, v, a, b).

Theorem 2.1

1+)(A-a)(n+1)
cn+1(MmALab)(1+l+yAn)(n+1-a)

Ifé6 = then

T a,y,a,b) € Nis(e).
Proof:
Let f(z) € Ty} (n,a,v,a,b). By Theorem 1.1, we have
et A Lab)n+1—a)A+1+yAn) Y i <(1+DA—-a)

Which implies

A+ (1-a)
cn+1(mALab)(n+1-a)(1+1+yin)

O

Zlciozn+1 45" =
On the other hand, taking into account the inequality (6) we have
Cn+1(m' Al ll a, b)(l + l + yﬂ'n’) Z?=n+1(k - a)ak < (1 + l)(l - a)

And so
Cnert M A La, D)L+ 1 +yAn) Y i kay —acp (A, La, b)(1 + 1+
YA Yieps @ < (1 + D(1 = a). ®)

Using (7) in (8),
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Char M A La, D)X+ 1+ yAn) X kay —acpe (m, 4, La,b)(1 + 1+
yam) ( A+Da-a) )< @+DA-a)

cn+1(MmALab)(n+1-a)(1+1+yAn)

Yoensrkar —acp1(m,A, L a, b)(1 + 1+ yAn) (
a+Hd-a.

1+H(1-a) ) <
cnr1(mALab)(n+1-a)(1+l+yAn)/) —

Which immediately yields:

(1+)(1-a)(n+1)

(o]
e kay < =6
Zk—n+1 k = chrimalab)(m+l-a)(1+i+yin)

Thus, by the definition given by (4), f(z) € N s(e), which completes the proof.

3- Neighborhood properties for the classes 7753(n, a,v, a, b)
and X% ,(a, v, a,b, p).

Definition 3.1[11] For0 <7 < 1 and z € U, a function
f(2) € I} (n, &, v, a,b) if there exist a function g(z) € 7, (n, a, v, a, b) such that

@ _ -
s 1|<1 n zeU.

Theorem 3.1
If g(z) € 77 (n,a,v,a,b) and

Scpe1(MALab)(1+1+yAn)(n+1-a)

n=1- (+Dlens1MALab) (n+1-a) A +l+yin)—(1+D) (1-a)] ©)
Then Ny, s(g) ﬂ}lf?(n, a,y,a,b).
Proof:
Let f(z) € Ny s(g). Then
Yhen+1klag —be| < 6.
Which yields the coefficient inequality,
S palae — bl < == (10)

Since g(z) € 77 (n, &, v, a, b)by (7), we have

1+)(1-a)
cnr1(MmALab)(n+1-a)(1+1+yin)’

Z?=n+1 bk =
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1 cn+1(mALab)(n+1-a)(1+1+yAn)
1-YRme bk~ cnrr(mALab)(n+1-a)(1+1+yAn)-(1+D)(1-a)’

(11)

Now, since z € U we have |z| < 1 also|z¥| = |z|* < 1, consequently

f@ _ | _ B (@-bz"| _ Sinsslar-billz"] _ Silnsilai—bl
9(2) |z=Sfen+1 Prz®| T 12 |=Ziinq DrlzK| 1-Yins1 Dk
That is
@ _ 1| < 2:Zo=n+1|ak_bk| (12)
g(z) 1_220=n+1bk

Finally, using (10) and (11) in (12), we obtain

(2 _ | i cn+1(MALa,b)(1+1l+yAn)(n+1-a)
9(2) n+1 [cpe1(MALa,b)(n+1-a) 1+1+yAn) - (1+1)(1-a)]’

=1-n.

Thus, by definition 3.1, f(2) € 777 (n, @, v, a, b) for n given by (9), which establishes
the desired results.

Theorem 3.2

If f(z) € X3, (a,y,a,b,u) and

_ (1+)(1-a)(n+1) . {n+(1+u)(3+u)}
T cper(mALab)(1+l+yAn)(n+1-a) n+1+u '

Then X7 (a,v,a,b,1) © Nys(9).
Proof:

Suppose that f(z) € K}, (a,v,a, b, u) and f(z) is given by (2). From (5) we deduce
that

_amem g
a = (k) (k+u+1) bkl (k =n+1,n+2, ) (13)

So that

=7y k=, _yo _QHOCH 4 k.
f@)=z-Ynaz" =2 Zk=n+1(k+u)(k+ﬂ+1) k2 s

9(2) = 2 = Xions1 brz" .
One obtains
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Yientiklay = bl < Xinii k(agl + [be]) = Xiens1 kax + Xgens1 kbe, ax =
0,by > 0.

Substituting from (13) into the above coefficient inequality, we have

0 ) (1+p)(2+p) ©
Tiensaklax = bil < Xiens kG50 e+ Zic=nsa Kby (14)

Since g(z) € 7/ (n,a,v, a, b) then by Theorem 2.1yields

(1+)(1-a)(n+1)

(oo} < =
Zimn+1 Kby < cn+1mALab)(n+1-a)(1+l+yin)’ k=n+ln+2,.. (15)
Finally, using (15) in (14),
© _ A+DA-a)(n+1) o A+ 2+u)
Zk=n+1 klak bkl s cnr1(mALab)(n+1—a)(1+1l+yAn) (1 + Zk=n+1 (k+u)(k+,u+1))'
In view of the telescopic sum
w 1y L1
Lkent1 (k+p)(k+p+1) Lk=n+1 (k+u k+y+1)
— i s 11
= lim,0 Yiemns+1 (k+u k+u+1)
Y A S
s—oo \n+1+u s+1+u n+1+u
weR—-{-1-n,-2—n,..}) Immediately yields
o _ (1+D(A-a)(n+1) . a+w+w
Tizn+1 klai — bl < cn+r1(mALab)(n+1-a)(1+1+yin) n+1l+u
_ (1+)(1-a)(n+1) _{n+(1+u)(3+u)} -5
cne1(MALab)(nm+1-a)(1+1+yin) n+1+p ’
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Abstract:

The aim in the present work is to introduce and study a new class of Janowski
functions defined by generalized drivative operators. which we denoted by
C*%(m, q, A, ¢), Then we will investigate the Fekete—Szeg~o problem for this class.
Keywords: analytic functions, Janowski functions, convex functions, Generalized
drivative operators.

1. Introduction

The Fekete-Szeg6 problem has gained much attention from many authors, which is
related to coefficients of Taylor series function which was introduced by Fekete and
Szegd [3], they studied a special inequality which is a combination of two
coefficients a, and a; of a class of univalent analytic normalized function , they
obtained sharp upper bound of a; — uaZ, where u is a real and also a complex
number. Many others followed the same problems with different techniques for
different classes. In this study we gave a solution of the Fekete and Szeg6 problem for
a Janowski function defined by generalized derivative operators.

Let A denote the family of analytic functions f in the unit disk
U={z eC:lz |<1} normalized by f(0) =0 = f'(0) — 1. If f € Athen f has
the following representation

f(z):z+£akzk. (1)

k=2

Nagat and Duras[1], have recently introduced generalized operator denoted by
D%%(m,q,7) as the following:
For a function f € A given by (1), we define a generalized operator as follows:

1+q)+ (k- 1)/1>m 6+ 1)k

apz®, (2)
1+q P

DS (m, q, )f(2) = 2 + i e (
k=2

where 6, € N, ={0,1,2,...}, m € Z,A,q = 0.

Let ¢(z) be an analytic function with positive real part on U with ¢(2) =
1, ¢'(z) > 0 which maps the open unit disc onto a region starlike with respect to 1 and
is symmetric with respect to the real axis. Let C(¢) be the class of functions f € S for
which
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z(f(2))"

1+ (f(2))'

<¢(z), zel.

These classes were introduced and studied by Ma and Minda [2].

In the present paper, we obtain the Fekete-Szego inequality for functions in a more
general defined as follows

Definition 1.1 Let ¢ be an univalent starlike function with respect to 1 which maps
the unit disc U onto a region in the right half plane which is symmetric with respect to
the real axis, such as ¢(0) = 1,¢'(0) > 0. The function f € A is in the subclass
C*%(m,q,A, ), if

2(D**(m, q, D f (2))"

Y 0w im0, DF @)Y

< ¢(2).

We give some special case of this class:
1. €%°(0,q,4, ¢) = C(¢), was introduced by Ma and Minda [2].

0,0 1+Az _ _ .
2. C (0, q, ,1,1+Bz) = C[A,B],(~1 < B < A < 1),was introduced by

Janowski, see(Srivastava and Owa[4]).
3. €%°(0,q,4,B) = C(B),was ntroduced by Robertson [4].

2. The Fekete-Szegd problem for a new class €C*®(m, q, 4, ¢)

In this section, we will give some upper bounds for the Fekete-Szegd functions and
we are going to follow a method like the one in several other articles for example ([1,
5,7,8]

In the beginning, in order to prove our result we have to recall the following
lemmas:

Lemma 2.1 [2] If p;(2) = 1+ ¢,z + c,z% + - is an analytic function with positive
real part in U then

When v < 0 or v > 1 the equality holds if and only if p, (2) is g or one of its

1422
1-z2’

rotations. If 0 < v < 1 then the equality holds if and only if p,(2)is or one

of its rotations. If v = 0 the equality holds if and only if

Y1+ z (1 1 Y1-
+| —— —a s
2 1-1z 2 2 J1+z

(0<a<1),
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or one of its rotations. If v = 1 the equality holds if and only if p, (2) is the reciprocal
of one of the functions such that the equality holds in the case of v = 0. Also the

above upper bound is sharp, and it can be improved as follows when 0 < v <1:

|c

1
,—vc’|+ov|c, |< 2, (0 <o =),
2

1
lc, —vc?|+(1-v)|c, |< 2, (—<ov<1).
2

Lemma 2.2 [2] If p;(z) = 1 + ¢,z + c,2z% + -+ is an analytic function with positive
real part in U then
lc, —vc/ |< 2max{1,|20 —11}.

Nextly, We state and prove the next theorem :

Theorem 2.3 Let

1 z
=1+ (A—-B)z—B(A—-B)z?> +B*(A—B)z% + -
1+ Bz

¢(2) =

If afunction f be given by (1) and belongs to the class C%%(m, q, A, ¢).Then

laz —pa3l <

A=2DUA-BA+Q™ _ pQ+@*A=B?
3G+ DO T2+ q+ 20" 22816 T DR+ q +apm T H=ov

A-B)A+qm
3¢t (1 + g+ 20)™(E+2)(+ 1)

if op<u<oy,

2B-A)A-B)1+q™ p(1+ q)*™(A - B)?
S~ 3T G+ DG+ 2L+ g+ 2ZD™ ¢ 22671(5 + D2(1 + g + )2

if n=zoy

where
228%2(§ + 1)(1 + q + D?™[A - 2B — 1]
3¢t1(A-=B)(6 + 2)(1 + @)™ + q + 21)™

g, =

220%2(§ + 1)1 + g + D)?™[A — 2B + 1]
2T 3a T (A—B)6 + 2)(1L + O™ (L +q + 2™

Proof: If f € C%%(m, q, A, ¢) then a Schwarz function w(z) exists, such that

z(D*"(m, q, D f (2))"
(De™(m,q,D)f (2))

1+ =¢w(@), ()
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1+Az

Where¢(z)— —1+(A B)z—B(A—-B)z>+ B*(A—B)z3 +-

=1+ B;z+ B,z? + B3z3 + .. (4)
The function p is determined to be following

1+w(z
p(2) =A=1+clz+czzz+---,

1-w(2)
where w(z) is a Schwarz function, Re(p(z)) > 0 and p(0) =
2(D*" (g, M) f(2))"

If we use (3)(h(z) =1+ DT @)
function of h(z), we can find

=1+ b,z + byz? + -+, to define the

h(2) = ¢p(w(2)
p(z) — 1 1z + ¢ z% 4 -
¢( (z)+1> ¢(2+clz+c222+~-->

1 1 1.\,
=¢[zclz+z<cz—zc1)z +]

1 1 c,? 5 1.,
=1+815612+Blz CZ_T +"'+BzZC1 Z%+ (5)
from equations (3), (4) and (5). Thus,
b, =-B d b,=-B “c2)+:ciB 6
1=5bB16, an 2=3 1(C2_5C1)+;C1 2. (6)
Also, from (3), we get
h(z)
=1

m
Qa1 (%) (6 + Dayz + 37+ (”%Z”) (6 +1)(0 + 2)azz? + -
_I_

14+q+A\" 14+g+220\"(E+ D +2
1+2“+1(ﬁ) (6+1)a22+3“+1( lz—q ) ( )2( )a322+~-
= (14 byz + byz% + ).
Then, we get
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1+q+21\™

1+qg+21\"
2a+1< q )(5+1)(5+2)a3z2+...

) 6+ Dayz + 3““(

1+g¢q 1+gq
1+q+1\"
=1+ bz + byz? + -+ 2%*1 <ﬁ> (6 + Dayz
+q+2
+—b12“+1( 1 ) (6 + Da,z?
+q+A
+b22“+1( T+q ) (6 +Dayz® + -
39+l /1 4+ g+ 224\™
6+2)6+1 2

3a+1(1+q+21)m S+ 1) +2 3+
> 1+4q ( )( Jazz )

then, we obtain

m
2041 (B22)7 (5 + 1)a, = by,

1+q
and
1+q+21\" 1+q+ 2\
a+1 — 2a+2 2 2
3 (5+1)(5+z)( - ) a4y = by +2 (5+1)( — ) a2,
. . B m
By applying (4) and (5) in (6), a, = W&%then

(A—B)e(1+ )™
2026+ D1 + g + )™

a, =

and

2m
(b, + 22728 + 1)* S ) + g

3a+1(1 + g + 2)™(S + 2)(8 + 1)

as =

m 2a+2 2 (1+6+ A)zm 312512(1 + Q)zm(l + ™"
b,(1+ @)™ + 2 6+1) I+ q)?™ " 22¢%5(5 + 1)2(1 + q + 1)2™

32+1(1 + g + 20)™(8 + 2)(8 + 1)

as =

b,(1+q)™+

B12C12(1 +™
_ 4
T3 (1 +q+20)m0G +2)6 + 1)
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2.2
G+
B T3t g+ 206 + 26 + 1)
and so,
2.2
<b2 JA-Bye )(1 +q)m
BT 311+ g+ 20m(6 +2)6 + 1)
_ [4b; + (A — B)?c,?](1 + )™
BT 43 1+ g+ 20 +2)6 + 1)
1 1 1
14 By ( —5¢2) + 3¢2By) + (A— BYe?l(L + "
s = 4311 +q+20)mG +2)(6 + 1)
(2B, (c; —5¢7) + 7B, + (A~ B)?c, 2|1 + ™
45 = 439+ (1 +q + 20)™( + 2)(8 + 1) ’
then
2.2 1 2 2 m
(4= B2t +2(4-B) (c, - 3¢2) - 2BUA-B)| (1 +q)
a3 = .

4301 (1 + g+ 20)™ ([ +2)(6+ 1)
Therefore, we have

(¢4~ B)2c? + 204 - B (¢, — 3¢2) — cB(A— B)| (1 + @)™

az — pa,” =
430+ (1+q+20)™( +2)(6 + 1)
u(1+ q)*™(A - B)?c,?
226745 + 12(1 + q + )77
2(A-B)(1+ )™ 1 1
— 2 = - 2 _ _ 2
B H0 = e (1 1 g+ 2070 + DG+ D) [(Cz P ) t7(4=B)a
1 B2 39* (1 + @)™(A — B)c,2(6 + 2)(1 + g + 2)™
27 220+3(5 + 1)(1 + q + 1)2m ]
5 A-Ba+qm
az — uaz

T 230 (1t g+ 20)™m(6 +2)6 + 1) |7
1
—§c12<1+B—(A—B)

39 14 (A—-B)(6 + 2)(1 + @)™ + g + 2)™
22042(5 + 1D)(1 + g + )™ )]
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A-B)d+q"

—ua? =
% T HY = o3 T+ g+ 20m (6 + 2)6 + 1) |
1
—c12§<1 —A+2B
31 u(A-B)E +2)A+ )" (A + g +2)™
2222(5§ + D(1 + q + )™
A-B)A+qm
a3 - ﬂazz [CZ - vclz] ) (7)

T 239 (14 g+ 20)m@B +2)6 + 1)

where

. 1(1 A+ 2B 4+ 39t 1 y(A-B)( +2)A+ )™ (1 +q + 2/1)m>
2 )

22a+2(§ + 1)(1 + g + 1)?™
If v <0,then

_ 2+ DA +q+ VA28~ 1]
=SBt pG+ 20+ m(1 + q + 20)™

If v=1,then

- 222*2(5§ + 1)(1 4+ q + A)*™[A — 2B + 1]
KEBat a6+ 20+ m( + q + 20)™

If u < gy, then by applying Lemma 2.1,L we get
(A-2B)(A-B)(1+ )™ u(1+q)*™(A - B)?
LE+1DE+2)A+qg+220)m  22e+1(5 + 1)2(1 + g + 12

a5 — nad| < —o

If o, < u < agy,then we get

A-B)A+q™
3a+1 (1 + g+ 20)™(5 +2)(6 + 1)

laz — pa3l <

Similarly, if 4 > a,, then we get

(2B -AHA-B)1+q" p(l+q)*"(A-B)’
TG+ DG +2)(A+qg+2D)m " 222715 + D2(1 + q + 2™

las — paz| < 3a+

IfwesetA=1-28, B=—1 inTheorem2.3, then we obtained the next corollary.
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Corollary 2.4 If ¢(z)= 4=222

a8 1+(1-2pB)z
class C (m,q,/l,—l_z ) then

and let a function f be given by (1) belongs to the

las — pajl <
/'
(6-108+4pH)(L+™  p(+q)*"(2-2p) o
3L (S + 1) +2) (1 + g+ 2)™  229+1(§ + 1)2(1 + g + )™ if usoy,
2-20+q™m ]
T (Atqr2Dm@+DG+D 1 ASHSo
(6-108—4)A+ " p1+9)*™(2=2p) o
3L (5 + 1) + 2) (1 + g + 2™ * 226+1(§ + 1)2(1 + g + )™ if uzoy
N—
where

220%2(§ + 1)(1 + q + 1)?™[2 — 2]
3¢t1 (A -B)(6 + 2)(1 + ¢)™(1 + q + 21)™

g1 =

220835 + 1D)(1 + g + 1)?™[2 — B]
3¢t1 (A -B)(6 +2) (1 + ¢)™(1 + q + 21)™

g, =

Lastly, we stste and prove next theorem for u is complex number .
Theorem 2.5 For u € C and

¢(z)=1+(A—-B)z—B(A—B)z*> +B?*(A—B)z% + -
If a function £ be given by (1) and belongs to the class C*®(m, q, 4, ¢).
Then

A-B)a+gm
3¢t 1+ g+ 20)™(6+2)(6+1)
39 (A -B)(5 + 2) (1 + ¢)™(1 + g + 21)™ )
22042 (5 + 1)(1 + q + )2 > - ”

lag — pa3| < max[l,‘(l—A+ZB

Proof We applying (7) and lemma 2.2, then we get the result.

Ifweset§ =q=m=a = 0,4 =1andB=-1in Theorem2.4, then we obtained
next Theorem.

309



D

R

The Fekete-Szego Problem for a Generalized Janowski Functions Defined by Derivative
Operator

Theorem 2.6 [2] Letu € C.If f € C, then

1
las — naz| < max {g, lu — 1|}.

4. Conclusion
We proved the Fekete-Szeg'o problem for the new class of Janowski functions

defined by a generalized derivative operator D%%(m, q, 1).
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Abstract:

In this paper, we consider the invariant intervals, the global attractivity of the
equilibrium points , and the asymptotic behavior of the solutions of the difference
equation.

Keywords: Rational difference equations; equilibrium points, attractivity; invariant intervals.

1. Introduction

The past few decades have seen a notable increase in the study of difference
equations (recursive sequences). The use of mathematical theory model in various
scientific field is obviously one of the primary reasons of this interest. Difference
equations are essential mathematical models, they appear as natural representations of
observed evolution events due to most measurements of time evolving variables are
discrete. As an example, we know that tempreture, pressure and other physical
settings may be reduced to a set of measurements. Theses measures are presented in
discrete systems at a series of specified times. The concept is to establish a rule that
allows us to calculate the measurement at times n + 1 where the measurements at
time n are given.
If x,, gives the measurement at time n , this could be as

X1 = f(x)
where f(x) is the given function at specified and fixed for all times. This is followed
by iterating the function to obtain the system's evolution.
X = f(F G f(X0) =)

n times

Numerous results in the field of difference equation theory have been discovered to be
roughly natural discrete counterparts of equivalent differential equation responses.
High-order rational difference equations are extremely interesting to study since their
results provide some of the prototypes for developing of the fundamental theory
governing the global asymptoticbehavior of the solutions of the high-order difference
equations. The study of difference equations has attracted a lot of attention lately [10].

we recall some definitions and results which will be useful in the this study:
Soppose | be some interval of real numbers and
filxl > |
be continuously differentiable function. Then for every set of initial conditions
X X

_, € |, the difference equation
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X,,,= f(x,,x, ), n=0,1.. (ED)

has a unique solution {x,}x-,. [10], [15].
Definition1 (Equilibrium point, [12]):- A point x e | is called an equilibrium point
of (E,) if
X = f(x,x)

where x, = x ¥n >0 isasolution of equation (E;) or equivalently, X isa
fixed point of the function f .
Definition2 (Stability, [12]):- Suppose x be an equilibrium point of (E,), then
(i) x isstableif forevery & > 0, thereexists & > 0 such that for any

initial conditions (x_,, x,) € I x I with |x_1 - Y|+ |x0 - Y| < & , we have
|xn—f|<g vn=>-—1.

(ii) x is a local attractor if there exists > 0 such that x, — x holds for any
initial conditions

(x_ ., x,)e I x1
with

|X71 - Y|+ |x0 - Y| <.
(iif) x is locally asymptotically stable if it is stable and is a local attractor.

(iv) x isaglobal attractor if x, — x satisfied for any initial conditions.

(X ; X,)e I xI.
(v) x is globally asymptotically stable if it is stable and is a global attractor.
(vi) x is arepeller if there exists » > 0 such that for each.

(x_;,x,) e I x|
with

|x71 - >7|+ |x0 - >7| <7,
there exists N > 1 such that
|XN - )7| =y,

(vil) x isasaddle point if it is neither a local attractor nor arepeller.

(viii) x is unstable if x isnot stable .
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Assume that
of (X, X) of (X, X)
! ou ’ ' ov
are the partial derivatives of f (u,v) evaluated at an equilibrium point x
of (E;) . Then the equation

Yn+1 T P1Vn + G1Vn-1=0,n=012, ... (Ez)

is called the linearized equation associated with (E;) about the equilibrium point x.
Then its characteristic equation is

AP +pd+q =0 (Es)
Where p; and g, are constants, 4, , are solutions of (Ej).

Theorem 1(Linearlized Stability, [12]):- Assume that (E,) is linearized equation
which is linked to the equation (E;) about the equilibrium pointx, where its

characteristic equation is associated with (E,). We have

(@) The equilibrium x of (E;) is locally asymptotically stable, if all the solutions of
the quadratic equation (E3) lie inside the open unit disk |/1| <1.

(b) The equilibrium point x of (E;) is unstable, if at least one of the solution of (E5)
has absolute value greater than one,

(c) all solutions of (E3) to lie inside the open unit disk |/1| <1, ifand only if

|pl|<1+ g, andg,<1.
In this case the locally asymptotically stable equilibrium x is also called a sink

(d) All solutions of (E3) to have absolute vaue greater than one if and only if
|q1| >1and |p1| < |1+ q1|

In this case x is called arepeller.

(e) One of the solution of (E3) have absolute value greater than one and the other
have absolute value less than one if and only if

p,” > 4q, and |p1|> |1+ q1| ,
In this case the unstable equilibrium point x is called a saddle point.

(f) The solution of (E5) have absolute value equal to one if and only if
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[AREEEN
or

g,=1 and |p1|s 2.
In this case the equilibrium point x is called a non-hyperbolic point.

Definition 3 (invariant interval , [12]) : Aninterval J < I is called invariant for
equation (E;) If every solution {xn}m of equation (E;) with initial conditions
n=-1
(x_,,%x,)e I x]

satisfies x, e J foralln and a positive numberr, x .
For a real number let
0(x,7) = {x:|x — x0| <71}
Now, The asymptotic behavior of the difference equation solutions, the global
attractivity of the equilibrium point and the invariant intervals will be covered in here

A%y + by,
Xpyy = ————"0 n=12,... 0

¢ +dyx2xz_,

where a, > 0,b,,c,,d, > 0.

y My Ly

Then Eq. (1) can be rewritten as

!
A1Xn + Xn—1
Xn+1 — T o202 n= 1,2, (2)
¢ +d'xixs_4

where
L
y, =(d)"x,
followed by
Xﬂ = yn
reduces the above equation to
p{xn +'xn—1
x =—, n=12... 3
TR @
where
' 2 al ’ ' Cl
plzalzb— and qlzcl:b—

1 1
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n+l 2.2
| e+ A XX,

From this point on, we will concentrate on (3) rather than (1).
For more information, see [1, 12, 13, 15], and all the references below
2. Main Results

Next, we einvestigate the equilibrium points of (3) and their local asymptotic
behavior. Clearly, (3) has an equilibrium point

X=a=0.

The local asymptotic behavior of « is characterized by the following
result:
Theorem (2) (i) If g, >1+ p;, then « is locally asymptotically stable .
(if) If g, <1- p,;, then o isarepeller.
(i) If 1-p/ <qg/ <1+ p;, thena isasaddle point.
Proof : The linearized equation associated with (.3) about the equilibrium « = 0 is
P, 1

Zn - _Zn—l - _anz = 0
q; q,
Let
— p’ -1
P, =—% 0q,=—
ql q1
(i) The result follows from Theorem (1) and the following relations
_ p’ 1
p,|-C+a,)=—4H-a-—)
1 q1
1+ p/)-q, 1
:m<o' q, = —— <1.
a; a;
(ii) The result follows from Theorem (1) and the following relations
— p’ 1
‘pz‘—‘1+qz = ’1_(1— ,)
1 a,
o jai-t
a | q
_1 ) 1
——,[p1—|1—q1|]<0, |q2|:—,>1.
q; 1

(iii) The result follows from Theorem (1) and the following relations .

315



The 7" Annual Conference on Theories and Applications of Basic and Biosciences | 16th, !_\)

Dec. 2023 e
— ! 1
1
|p2|—|1+q2|= B A
q, q,
P 91
a, q,
p; ~ o/ 1] . p,” + 4q;
— >O’p2_4q2:—2 > 0.
a, a,

Theorem (3) Assume q, > 1+ p, . Then for any positive number

A < ;‘/q '\~ @+ p')) ,theinterval O (0.A)) = (- A, A)) is invariant for (.3).

Proof : Given any initial conditions |x71|< A and |x0|< A, we argue that

X

n

that this assertion is true for n = —1,0. Suppose the assertion is true for n — 2 and
n—1n=1).

That is,
Xn—2|< Al <3 qll_(1+ pll) and |Xn71|< A1 < ‘Hq'l—(]_Jr p'l)

Now consider x  .since

< A, forall n by induction on n . It follows from the given initial conditions

A+ xo .%o, > a] - Al = a]-[a] - @+ p)] =1+ P >0, Wehae

17" n-2
1+ p'
: <1
17 n-2
Currently, we identify the set of invariant intervals centered at ¢ = 0, we rewrite (3)
as the following equivalent form :

1 1
D1 X )

\ 2 2
q',+Xx, X

Xn = — 7 .z Xn-1t— 2 .2 “*n-2

1+ X5 1%X5_ Q1 t Xp_1Xp_2
Thus,
’
p, 1
X | < X |X + X |X
n ' 2 2 n-1 , 2 n-2
q + anlX -2 ql + X 71XI'|72
T N
< ( + )x max { xn72|,xn71| }
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-'_\_) Yo = cl+d1x:x:71
o
1+ p,
< — x max { xn72|,xn71 }
ql + Xn—lxn—Z
1+p;
x| < X max{|x,_1], [xp_2|} < max{lxp_1|, lxn_21} <Ay (5)

lg; + %7y xn_,l

This completes our inductive proof.
Now, we investigate the global attractively of the equilibrium point & = 0 .

Lemma (1) Assume q; >1+ p, Let R ::‘/ql’—(1+ p,) Consider (3) with the
restriction that

f :0(0,R)xO (0,R) —> O (0,R)

Let {x | be asolution of this equation and let

L= 1+p; ©
q1 — (max{|x_q], |xo|HD*

Then 0< L <1 and

[, < L(E) x max{|x_{|, %1}, n=12,.... (7)

Proof : Note that
q, — (max {|x71|,|x0| Nt > a, - (4/a; - @+ pl’))4 =1+ p,>0

we derive 0 < L <1
Next, we prove (7) by induction on n .By (5), we have

1 ! 1 !
‘xl‘g ; h 21 7% max {‘X&HXO‘ } < h Fz)l —x max {‘xlexo‘ }
¥ XX q;—‘x_l x (X,
and
‘xz‘g 'l+ pzl — x max {‘lexo‘ }< 1+2p1 —x max {‘X1HX0‘ 3
L XX q{f‘xl <X,

By Theorem(3), we have

L
|x1|£ L max {|x71|,|x0| < L? max {|x71|,|x0|}
Then

|x2|£ L x max {|xl|,|x0| } < L x max {|x1|,|x0|,|x0|}s L x max {|x71|,|x0| .
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Thus, (7) hold forn =1,2. Suppose (7) holds forn—-1 and n-2 (n=>3)
.respectively.

By Theorem (3), we have |xn|s max{|x71|,|x0| } forall n . Hence

0 < 1+2p1'z - 1+21’ . 1+ p, .
q1'+ X1 Xa2 ql’_ Xn—l Xn—2 qif(max {‘XAHXO‘ })
By (5) and the inductive hypothesis, we obtain

1 /

X, | <= +2pl — x max {Xn,z" anl‘ }
ql + Xn—lxn—z
< L x max {Xn—Z"Xn—l‘ }
n-2, " ]

< Lxmax {L * max {‘xil‘,‘xo‘},L 2 max {‘xil‘,‘xo‘}}

L

]

< L? max {‘xlexo‘ )

Theorem (4) Let g >1+ p, LetR :;‘/ql'—(1+ p,)

where (3) with the restriction that
f:0(0,R)xO(0,R) > O (0,R)

Then every solution of this equation exponentially convergestoa = 0.
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Abstract:

In this paper, a distinct approach in Nano topology is used as the perception to
reduce conditional attributes. It also applied to reach the reasons that affect the level of
students’ achievement in Libyan schools and their adaptation to the Singaporean
curriculum.

Keywords: Information system, Lower approximation, Upper approximation, Nano
topological space, Core.

1. Introduction

L. Thivagar and C. Richard [1] introduced the concept of Nano topological spaces
with respect to a subset X of the universe set U. This kind of topologies are defined in
terms of lower and upper approximations of X and also in terms of boundary of region
of X by using an equivalence relation on it, so the elements of this topology are called
the Nano open sets. The Nano closed sets, the Nano interior and the Nano closure of
sets are also introduced in [2].

Later, some applications of the Nano topological spaces are occurred in some
science fields, for instance, in plant science to finding the key environmental factor for
the yields of some plants, and also in medical field, see [3,4].

In this paper, we apply the basis of Nano topology to find the main reasons that
affect the level of student’s achievement during the application of the Singaporean
curriculum in Libyan schools using topological reduction of attributes in incomplete
information system. This study was based on taking a sample of some scientific
subject experts for the primary, elementary and secondary levels in some schools in
Tripoli.

2. Nano Topological Spaces
In this section we present general concepts about a kind of topological space in terms
of the upper and the lower approximations of a finite subset X of the universe set U
with respect to a relation R, this topology is called a Nano topological space. The
material of this section mostly comes from [1,6].
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Definition 2.1 Let U be a non-empty finite set of objects called the universe and R be
an equivalence relation on U named as the indiscernibility relation. Then U is divided
into disjoint equivalence classes. Elements belonging to the same equivalence class are
said to be indiscernible with one another.

The Pair (U, R) is called the approximation space.

Definition 2.2 An information system is of the form {U, A, {V.}, f.}, where U is called
the universe, A is a non-empty finite set of attributes which is divided into a set Cof
condition attributes and a set D of decision attributes, V, is the attribute value set
of an attribute a€ A and the function f,- U— V, is called the information function.

If f,(x) is equal to a missing value for some xeU and a€ 4, the information system is
called an incomplete information system and its denoted by (U, 4). A missing

value is denoted by *

Definition 2.3 Let (U,A) be an information system and BS A, we define the
following:

1) The tolerance relation on U as

R(B) ={(x,y) € UXU:fo(x) = fo(¥) or fo(x) =+ or fo(y)

=* forany a € B}.
2) The maximal tolerance class with respect to B as
Sg(x) ={y € U:(x,y) € R(B)} for somex € U.
3) The full cover of U, which is the set of all maximal tolerance classes with respect
to B, it is denoted by U/R(B).
Definition 2.4 Let (U,A) be an information system, B& 4 and X<U, we define:
a) The lower approximation of X with respect to R(B) as the following:
Lp(X) = Uyey{Sp(x): Sp(x) < X}.
b) The upper approximation of X with respect to R(B) as the following:
Ur(X) = Uyep{Sp(x): Sp(x) N X # ¢}.
c) The boundary of the region of X with respect to R(B) as the following:
Br(X) = Ur(X) — Lg(X)..

Properties 2.5[7] Let (U,A) be an information system and XcU, then
(i) Lr(9) = Ur(@) = ¢ whereas Lg(U) = Ur(U) = U.

(i) ) Ly (X) € X € Up(X)..
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(il Ug(X UY) = Ug(X) U Ug(Y)..

(iv) Us(X NY) S Uz(X) N Ug(Y).

(V) Lp(X UY) 2 Lg(X) U Lg(Y).

(vii) Lg(X) € Lg(Y) and Uzr(X) € Ugx(Y) whenever X CY.

Definition 2.6 Let (U,A) be an information system and X&U. Then zp(X) =
{U, @, Lg(X), Ur(X), Bg(X)} is a topology on U. The pair (U, tg()(X)) is called a
Nano topological space with respect to X, and its elements are called Nano open sets

where the complement of Nano open sets are called Nano closed sets.

Definition 2.7 Let (U,Tg()(X)) be a Nano topological space, the set B, =
{U, Lr(X), Br(X)} is called a basis for Tz(¢)(X).

Definition2.8 Let (U,A) be an information system, a subset E of a condition attributes
set C is called a core of A if it satisfies that By = B, and By # B_(,y forall x € E,
where B is the basis of the Nano topology on U corresponding to E.

The following algorithm enables us determine the core(A).

Algorithm:

Step 1: Given an information system (U, A) where A is divided into two classes, C of
condition attributes and D of decision attributes, the tolerance relation R(C) on U
corresponding to C and to a subset X of U, represent the data as an information table,
where the columns are labelled by attributes and the rows by objects and entries of the
table are attribute values.

Step 2: Find the lower approximation Lg(X), the upper approximation Ug (X) and the
boundary region Bg (X) of X with respect to R(C).

Step 3: Generate the Nano topology c)(X) and its basis B.

Step 4: Remove an attribute x from C and find the lower and the upper approximations
and the boundary region of X with respect to R(C —{x}).

Step 5: Generate the Nano topology trcgxy)(X) and its basis Be_, -

Step 6: Repeat steps 4 and 5 for all attributes in C.

Step7: Those attributes in C for which B, # B._,; forms the core of A.
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3. Application of Nano topology in Education.

In this section, we apply the basis of Nano topology to find the main reasons that
affect the level of students achievement during the application of the Singaporean
curriculum in Libyan schools using topological reduction of attributes in incomplete
information system.

This study is based on taking a sample of some scientific subject experts who have at
least 25 years of experience in the field of education. These experts were selected from
some schools in Tripoli and at levels primary, elementary and secondary. Here the
universe set U={T;: i=1,2,...,8} is the set of these scientific subject experts.

The attributes A is divided into C and D where C={A;: i=1,2,...,6} the condition
attributes set. After several discussions with experts, some of the important points that
could affect the level of students’ performance during the application of the
Singaporean curriculum in Libyan schools were identified as the following:

A= Using new and diverse methods in the education,

A,= Following-up of the student by parents,

A= Selecting the academic content of the curricula in light of specific criteria,

A4= Clarity of the Singaporean education systems and methods,

As=The number of students in the class is appropriate for understanding the
Singaporean curriculum,

As= Responding the students to the Singaporean curriculum pattern.

And D={Decrease, Increase} is the decision attributes, which describes the level of
students’ performance during the application of the Singaporean curriculum.

Table 1.

Scientific Ay A, As Ay As | Ag | the level of students
Subject Experts achievement
T * Yes | Yes No * No | Decrease
T, * Yes | Yes No No | Yes | Increase

Ts Yes | No |* Yes * Yes | Increase

T, No Yes | * No No | Yes | Decrease
Ts Yes | * * Yes Yes | Yes | Increase

Ts No No | No Yes Yes | No | Decrease
T, * Yes | Yes Yes No |* Increase

Ts * Yes | Yes Yes No |* Increase

Case 1: X={T;, T,, T} the set of scientific subject experts who think that the level of
students’ achievement decreases during the application of the Singaporean curriculum
in Libyan schools. Then
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U/R(C):{{ T1},{T2, T4}1{T31 TS}!{TG}l{T7!T8}}|
Urc)(X) = { Ty, Tz, Ty, Te}, Lr(e)(X)={ Ty, Te} and
Br(c)(X)=Ugr(c)(X)—Lrcy(X)={ T2, Tu}.

Therefore Be= {U, Lr()(X), Brcy(X)}={U, {T1, Te}, {T,, T,}} is the basis for the
Nano topology

T rc)(X)=A{U, ¢, Lrcy(X), Ur(c)(X), Brec)(X)}
={U, 0, { T, T} {T1, o, Ty, Te}, { T2, Tu}}-
When the attribute A, is removed from C we get
Cy = C—{A}={Az A3, Ay, A5, Ag}.

SO U/R(Cl) :{{Tl}l{ TZ! T4}!{ T3! TS}l{ T6}v{ T7, T8}}l then the upper
approximation and the lower approximation are:

Urc) X)=UryX)={ Ty, Ty, Ty, T},
Lr(cy)(X)= Lr(cy(X)={ Ty, Te}-

Therefore B¢, =Bc= {U, Lrc)(X), BreyX)}={U, { Ty, Te} , { Tz, T4}} is the basis
for the Nano topology T g(c,)(X).

Similarly, when we remove the attribute A;, for i=2,3,4,5,6, from C and we write C; for
C —{A;} for all i=1,2,3,4,5,6 get the following results:

Ugr(cy) (X)=Ug(c,) (X)= Ur(cq)(X)= Ug(cy) (X)=Ug(c)(X) and
Lr(c,)X)= Lr(c,)(X)= Lr(cg) (X)= Lr(cy(X) , whereas

UrcyX)={ T, T, Ty, To, Ty, Tg} and  Lgcc,)(X)= {Te}= Lr(c,)(X). In this step we
deduce that }Bcl = §BC2 = %Cs = §BC5 = %C but %C4 * %C and also %Cs * %C'

We repeat the same procedures for C; instead of C just when i=1,2,3,5, we get
following:

(i) When the attributes A;, for i=2,3,5, are removed from C,; and find the upper and the
lower approximations of X with respect to R(C,;)=R(C; — {A;}) for i=2,3,5 and find
the basis for each case we get the following:
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i8(312 = %Cm = i8(315 =B -

(ii) Also when we remove the attributes A, for i=3,5 from C, and find the upper and
the lower approximations of X with respect to R(C,;)= R(C, — {A;}) and find the
corresponding basis for each stage we get that B¢,, = B¢, = B¢ , and the other
basics are not equal to the basis B..

(iii) Similarly, for C; and Cs, we write C3;=C5 —{A;} and C5;=Cs —{A;} where C;=C;;
and we omit the case when i=4,6 for all cases and fine again the upper and the lower
approximations of X with respect to R(C;;) =R(C; —{A;}), we get also B, = Bc,, =
B and the other basics are not equal to the basis Bc.

Now, consider the set C,,=C; —{A,} and remove the attributes A;from C,, fori = 3,5
and after that find the basis for each stage we get that B¢,,, = B¢,,. = B¢, where
Cijk=C —{A;, Aj, A}. Also when we consider all the sets Cy3, C;5, Cp3, Cz5 , C35 and
removing the attributes A; , for i#4,6, from all of these sets we get also B¢, . =
23(7235 = Bc.

Again we need to consider the following sets of attributes C;,3={A,, As , A},
Cio5={As3, A, , Ag}, Ci3s={A,, Ay, Ag} and Cy35={A,, A, , Ag} and removing the

attribute Ap, which is not belong to Cy;, for each stage we get just B¢ .. = B and
other the basics are not equal to Bc.

Finally, we consider the remaining set of attributes C,,35={A, , Ac}, where when we
omit the attribute A, or A, and find the upper and the lower approximations of X with

respect to C;,345s={A¢} and to C,,35,={A,} and find the basis for each case we deduce
that B¢, ,.,. # B¢ and Bc ... * Be.

Therefor the set C;,35={A, , Ag} is the last reduction of the set of all attributes C,
which is called the core of A when X={T,, T,, T¢}, that is Core(A)={A,, Ag}.

Case 2: X={T,, T3, Ts, T, Tg} the set of scientific subject experts who think that the

level of students' achievement increases during the application of the Singaporean
curriculum in Libyan schools. Then

U/REO={{T}{ T, Tu}{Ts, Ts}{ Te}{ T7, Ts}},

and the Nano topology given by
T rie)(X)={U, ¢, Lrcy(X), Ur(cy(X), Br(c)y(X)}, where

UR(C)(X):{ TZ! T31 T4l TSI T7| T8}1
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LR(C)(X):{ T31 TS! T7, TS} and

Br(c)(X)= Ur(c)(X) — Lrc) X)={ T, T }.

Therefore Be= {U, { T,, T,} , { T3, Ts, T,, Tg} } is the basis for the Nano
topology T g(c)(X)

We remove the attribute A; from the set of attributes C={A;: i=1,2,3,4,5,6} and for
each stage we calculate the upper approximation Ugc,)(X), the lower approximation
Lr(cy(X) and the boundary Bg(c,(X)=Ug(c;) (X) — Lgr(c,)(X) where C;=C —{A;} and
after that we find the Nano topology T gc;)(X) in terms of Ug(c,(X), Lr(c(X) and
Br(cp(X) and following that we comparing the basis B¢ of all tg,(X) with the
original one B, we get that B¢, = B for all i unless when i=4,6.

Consider the sets C;=C —{A;} by omitting the attributes A; from C; for each j # i
and repeating the above stages for each C;;=C; —{A;}, where C;;=C;;, we deduce that
%Cij = B unless when i=4 or i=6.

Similarly, by reduce attributes from the set C of all attributes and find the basis of the
Nano topology for each stage and comparing this basis with the original basis B.we
deduce that the only basis which is equal to B is just B¢, ...

And when the attribute A, or A is omitted from the remaining set of attributes
Ci235={A4, Ag} we deduce that B¢, ... # Bc and B .. # Be.

Hence Core(A)={ A4, A¢}-
CONCLUSION:

From the both cases of X, we observe that the extent to which the clarity of
Singaporean education systems and methods, and the extent to which students respond
to the curriculum pattern are the main reasons that affect the level of students
achievement during the application of the Singaporean curriculum in Libyan schools.
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Abstract:

The objective of this study was to evaluate the post-harvest quality of bananas after
application of exogenous ethylene (10u liter™) during ripening. In international trade,
bananas are harvested and transported while still green and ripened in the importing
country. Experiments were therefore carried out on imported green banana fruits to
test whether the quality of the fruit was affected by exposure to exogenous ethylene
compared with fruit that were allowed to ripen naturally. Ethylene- treated fruit were
significantly of good eating quality as measured by physical, chemical and sensory
analysis, and generally better than fruit that had not been initiated to ripen by the
application of exogenous ethylene. The application of exogenous ethylene was shown
to change the relative speeds of some of changes which occur during ripening.
Therefor at the same peel color the pulp of the fruit initiated to ripen with ethylene was
riper and thus was considered to be of better flavor by the taste panel than fruits which
had not. This leads to the conclusion that the color of the peel is not always a good
indicator of the ripeness of the fruit pulp. This could explain the variability in flavor
and acceptability of bananas in the market since peel color is the sole commercial
measure of fruit ripeness.

Keywords: banana, qualities, ethylene, physio—chemical character, color, Musa

AAA, taste panel

1. Introduction

Banana fruits are normally harvested while they are still hard and green at the pre-
climacteric stage of maturity, and for export are transported in this condition and
ripening is initiated in the importing country [23,14]. Fruits are classified as
climacteric or nonclimacteric depending on whether or not they undergo a rise in
respiration and in autocatalytic ethylene production [8] Bananas exhibit a typical
climacteric pattern of respiration and their ripening is initiated when the level of
ethylene naturally reaches a threshold value. Many studies have been carried out on
the role of ethylene in initiation of banana ripening [24,22,29]. There is, however, little
information on whether the application of this gas to commercially initiate ripening
may also affect the eating quality of ripe fruit. Ethylene is not always used in
commercial ripening of bananas. Depending on fruit supply quality and the market
situation the fruit may be simply held at ripening temperatures until they reach the
required skin colour [2]. From discussions by the authors with retailers it was found
that they perceived there are differences in banana eating quality of fruit supplied to
them with the same skin colour. [6] reported that banana fruits ripened in the presence
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of exogenous ethylene were attractive, possessed a pleasant aroma and were of good
flavour. But there was no clear comparison with bananas which had not been exposed
to exogenous ethylene. The effect of exogenous ethylene application on the ripening
behaviour of fruit is mainly associated with physico-chemical changes and these
changes were also positively shown to affect the final edible quality of ripe fruit [19] .
Taste panel data given by [18] were in disagreement with the above results. They
reported that bananas which were ripened with exogenous ethylene had a less fruity
flavour and were more "green smelling” and firm than those ripened without
exogenous ethylene at the same skin colour. Therefore, the aim of this study was to
investigate whether fruits which had been allowed to ripen to the point when the skin
was fully yellow (commercially referred to as colour stage 6) without exogenous
ethylene had a similar eating quality to fruit ripened to the same peel colour stage with
exogenous ethylene.

2. Materials and methods

Mature pre-climacteric bananas (Musa AAA group, Giant Cavendish subgroup)
from the Windward Isles were obtained from a commercial source in Britain. They
had been transported in polyethylene film lined boxes at 13-14° C taking
approximately 10 days in transport. Only undamaged fruits at full three quarter grade
[27] were selected for the experiments. All hands were cut into fingers and dipped in
0.5 g litre™ thiabendazole fungicide (2-thiazol-4-ylbenzimidazol) at the beginning of
the experiment for sterilization.

In preliminary experiments (data not shown) it was determined that these bananas
would take an average 11 to 12 days to ripen at 20° C without exogenous ethylene
(this is referred to as normally ripened) and 4 days after exposure to exogenous
ethylene. The bananas for the experiments were divided into two groups. The first
group was placed immediately in ethylene free air in a temperature-controlled room at
19.5 to 20.5° C and 82 to 85% r.h. until their peel were fully yellow (colour stage 6).
The second group was placed in another temperature-controlled room at 13 to 14° C
and 82 to 85% r.h. for 7 days and then transferred to another temperature-control room
at 19.5 to 20.5° C and 82 to 85% r.h. where they were exposed to 10 ul litre™ of
ethylene for 24 hours. The room was then ventilated and the fruits kept for a further 4
days at 19.5 to 20.5° C and 82 to 85% r.h. At that time, the fruits from both treatments
had a fully yellow peel colour (stage6, [27] ). Objective and subjective analyses to
assess fruit quality were carried out at the end of the storage period. The experiment
was repeated four times on different dates with twelve fingers in each treatment and all
measurements were carried out on the individual fruit.

The following parameters were measured for evaluation of banana quality after

they had reached colour stage 6.
Colour of the peel

Colour of the peel in individual fruits was recorded using a Tristimulus
Colorimeter Minolta model CR-200/CR 200b. Where a* is a negative value for the
degree of greenness of fruit and b* is positive value for degree of yellowness. Each
fruit was measured at three predetermined points and an average value taken.
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Fruit firmness

Fruit firmness was determined by using an Instron Universal Testing Machine
model 1122 with a cross head speed of 10 mm min-1. The force required for an 8 mm
diameter cylindrical plunger to penetrate the intact fruit was measured. Firmness was
measured through the peel of the intact fruit rather than its pulp because it had been
shown from preliminary experiments [1] and other work [17] and [20] that the two
types of measurement were proportional. It is difficult to equate measurements of
texture by machine with sensory measurement of texture, but the former have been
shown to correlate well with chemical changes which are associated with banana
softening [20].

The amount of total soluble solids

The amount of total soluble solids in the pulp was determined using an Atago
digital refractometer. Samples of the pulp were made into puree and put directly onto
the detector of the instrument.

Titratable acidity

Titratable acidity was determined according to [16] using 0.1 N NaOH with
phenolphthalein as an indicator and expressed as percent malic acid. For the sensory
evaluation, pieces of banana pulp were served randomly to eight judges, who were
asked to assess pulp sweetness, strength of flavour, and their acceptability on a five
point scale from (1= low or weak to 5= very high or strong). Off flavour was assessed
on six point scale from (0= no off flavour to 5 = very high). The results were
transformed to a percentages of the maximum score using the following equation:

- S
% of sensory evaluation = T %100

maximum score

Statistical analysis of variance (ANOVA)

Wascarried out based on completely randamised designs using Genstat Package

These percentages were then converted by angular transformation [9] for statistical
analysis (analysis of variance) but the data is presented as the original percentages.

In addition to the above, two other experiments were carried out. One was to
measure the amount of total soluble solids in the fruit at different peel colour stages
and the other was to measure internal ethylene levels at different peel colour stages of
fruits during storage at 19.5-20.5° C and 82-85 % r.h. From both experiments samples
of non- ethylene treated and ethylene treated fruit at each colour stage were removed
50 as to follow and compare the accumulation of soluble solids and internal ethylene in
both treatments. Samples of internal gases in the pulp were extract under water by
squeezing the fruit and collecting the gas given out. The ethylene level in the gas
sample was measured by injecting it into Carlo Erba Instrument GC 8000 Series Gas
Chromatography equipped with a flame ionisation detector. The flow rate of the
carrier gas (Argon) was 40 ml min-1 and detector and oven temperatures were 250° C
and 150° C respectively.

The experiment was repeated three times with five sample dates per experiment

and twelve fingers in each treatment.
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3. Results

There were no significant differences (p=0.05) in the colour difference meter
readings between untreated and ethylene ripened bananas when they were judged to be
at colour stage 6. There was however, an indication that the ethylene treated fruit were
slightly more green and yellow than those not treated (Table 1). Ethylene-treated fruits
were significantly (p=0.001) softer than non-treated. Fruit firmness was not tested in
the sensory evaluation (Table 1) so it is not possible to determine whether this small
difference in firmness would be a factor in fruit acceptability since the initial firmness
(before ripening initiation) of the fruit used in these experiments were in the order of
10 kg, all the fruits were comparatively very soft a colour stage 6. The difference
between the two firmness readings, however, are an indication that the exogenous
ethylene treated fruit were riper at colour stage 6 but this difference in texture is
unlikely to be perceived by consumers. Furthermore, at the colour stage 6 the treated
fruits had a significantly (p=0.001) higher soluble solids level than the untreated. Fruit
from both treatments had similar levels of titratable acidity (Table 1).

Results showed that ethylene treated fruits had significantly (P= 0.05) higher
levels of internal ethylene than the untreated fruits at peel colour stages 3 and 4. The
pattern of internal ethylene was different in that the ethylene level for treated fruits
increased rapidly to colour stage 3, then dropped and remained constant through
subsequent ripening. Non-treated fruits on the other hand showed a consistent increase
of internal ethylene production throughout the ripening process.

The results of the sensory evaluation showed that the judges were able to detect
significant ( p=0.001) difference between ethylene-ripened fruits and those allowed to
ripen normally

4. Discussion

In our results the appearance of the ethylene treated fruit could not be
differentiated from the untreated ones either visually or instrumentally which
contradicts the findings of [4] and [7] who showed that ethylene-treated (Ethrel) fruits
had an attractive fresh appearance in contrast untreated ones which appeared to be
dull, pall and unattractive poor color. This difference, however, might have been due
to excessive water loss in Bondad's experiment since untreated fruits took much longer
to ripen than the ethylene treated fruit. The role of exogenous ethylene, in addition to
initiating ripening, was also found to increase the tissue capacity to convert 1-
aminocyclopropane-1-carboxylic acid (ACC) to ethylene by promotion of the ethylene
forming enzyme [13,10,8] This could explain our observation in that ethylene levels
were initially higher in treated fruits compared to non-treated fruits. However, it may
also have been due to a residual effect since the fruit had been removed from an
atmosphere containing 10ul litre™ of ethylene only 24 hours before the measurement
was made. Internal ethylene levels at banana fruit at the climacteric peak were about
0.33 ul litre™ similar to those mentioned by [21], however, [15] and [25] reported
higher different internal ethylene levels.

[12] showed that ethylene can be synthesised by bananas stored at ripening 15
temperatures to levels which will initiate ripening but the amount of internal ethylene

produced by non-ethylene treated fruit may be insufficient to stimulate some of the
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physiological and chemical process associated with ripening. This could explain the
effect shown in this experiment, the internal ethylene produced by the pulp of non-
treated fruits may have been sufficient for colour development, but insufficient for
other chemical changes. The destruction of chlorophyll in the peel of Musa AAA
bananas is closely related to chloroplast permeability [3]. The effect on acidity seems
to be negligible in both treatments and this is consistent with the finding of [28] who
reported that organic acids in banana fruits were not high at any stage of development
compared to other types of fruit.

The results of the this study contradict the findings of [18] which were that
initiation of ripening with exogenous ethylene generally reduced the desirable
organoleptic characteristics of bananas. They attributed their observed effects of the
application to exogenous ethylene causing the peel to ripen more rapidly than the pulp.
Our results contradict this hypothesis for different reasons. For the same peel colour
the pulp was more ripe (as measured by total soluble solids content) when exogenous
ethylene was applied. The peel of bananas does not produce ethylene autocatalytically
but the peel colour change is normally initiated by ethylene produced from the pulp
which then permeates through the peel [11,26]. From the results we showed that the
lower amount of internal ethylene in non-treated fruits was sufficient to produce
colour change in the skin but at a slower rate than the treated fruit. That means colour
change is more sensitive to lower amounts of internal ethylene than change in soluble
solids levels and softening. It would seem logical that exogenously applied ethylene
could speed the colour change of the peel as observed in our experiment. Since our
taste panels were conducted on fruit at the same peel colour stage, the peel being riper
than the pulp would provide an explanation for the flavour difference, since the pulp of
the fruit treated with exogenous ethylene would be more ripe for the same peel colour
than naturally ripened fruit. This was supported by that the ethylene treated fruit being
softer and had a higher soluble solids contents than those not initiated to ripen with
exogenous ethylene. When the amount of total soluble solids was measured at each
colour stage of ripening in both non-treated and ethylene-treated fruits it was found
that at any colour stage the total soluble solids was higher in treated fruits compared to
untreated (Table2. A and B). [5] In a comparison between Musa AAA and Musa AA
fruits showed that the optimum eating quality of Musa AAA (the type used in the
present experiment) occurred when they were fully yellow, but for Musa AA
(commonly marketed as Apples banana), fruits still had considerable starch content at
this stage (when fully yellow) and needed to be kept for a period of time after full
yellow colour development in order to achieve optimum eating quality. The internal
ethylene levels at colour stage 5 and 6 for both treatments were not significantly
different (P=0.05) (Table3. A and B). The ethylene-treated fruits were consistently
judged to be of superior and good eating quality (Table 1).
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5. Conclusion

It may therefore be concluded that ethylene application increased the speed of
ripening and the co-ordination of ripening between the different parts of the fruit but
had no effect on the eventual their eating quality. The banana ripening industry
exclusively use skin colour as the means of judging fruit ripeness for the retail market,
and the customer also uses peel colour to decide which fruit to purchase and the
optimum eating quality of the fruit. The implication of this research is that fruit
initiated to ripen with exogeneous ethylene would have a different level of
acceptability than fruit that were not treated with ethylene. Therefore consistent
banana quality can be achieved by the industry by always initiating them to ripen with
exogenous ethylene.

Table 1. Comparison of eating quality between ethylene-treated and untreated
fruit at color stage 6 (taste panel assessments are expressed as the percentage of
the maximum).

Parameter Not ethylene-treated Ethylene-treated
Firmness (kg) 3.0 2.4%%*
TSS (%) 24.7 26.1%**
Acidity 0.19 0.12NS
a* Value -1.8 -2.4NS
b* Value 50.6 52.4NS
Time to ripen (days) 11.3 5.0***
Taste panel sweetness 67 Q5+
Taste panel flavor 71 g5***
Taste panel off flavor 17 Q***
Taste panel acceptability 81 9g***

NS= not significantly different from untreated (p=0.05)
*** significantly different from untreated (p=0.001)
a*is a ngative value for degree of greenness of fruits

b* is a positive value for degree of yellowness

TSS means percent of total soluble solides
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Table 2(A&B) Comparison between total soluble soilds (TSS) of ethylene
treated fruits (A) and non-treated fruit (B)at different colour ripening stages (CS)
where CS2= green-trace more green than yellow, CS4= more yellow than green,

CS5= yellow- trace green, CS 6= full yellow colour . (According to 27)
(A) Ethylene Treated Fruits

Stages Storage time(days) TSS(%)
CS2 1 5.1
CS3 2.2 20.0
CS4 3 32.0
CS5 3.6 33.3
CS6 4.8 35

(B). Non- Ethylene Treated Fruirs

Stages storage time (days) TSS (%)
CS2 1 5.1
CS3 6.5 6.7
CS4 8.2 20.0
CS5 9.4 28.6
CS6 11.8 34.6

LSD (P=0.05) = 0.43

Table 3 . (A&B) Comparison between internal ethylene concentrations of
ethylene fruits (A) and non treated at different colour ripening stages (B) where
CS2-green, CS3= more green than yellow, CS4= more yellow than green, CS5=

yellow and CS 6= full yellow colour (According to 27)

a = period of exposure to exogenous ethylene

A. Ethylene Treated

Fruits

Stages of ripening | Storage time (days) Internal ethylene conc (ppm)
CS2 1 0.05
CS3 2.5 0.33
CS4 3.1 0.21
CS5 3.5 0.20
CS6 4.8 0.20
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B . Non- Ethylene Treated Fruirs

Stages of ripening storage time (days) Internal ethylene (ppm)
CS2 1 0.05
CS3 6.3 0.14
CS4 8 0.16
CS5 9.4 0.17
CS6 11.7 0.21

LSD (P=0.05) = 0.004
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Abstract:

The dielectric properties of Mn-Zn ferrites were investigated as a function of
temperature and frequency. The dielectric constant was found to increase with
increasing temperature for all samples and frequencies. This behavior can be attributed
to increased thermal agitation of ions in the crystal lattice, leading to enhanced
polarization. The dielectric constant was also found to depend on the frequency, with
higher values observed at lower frequencies. This is a typical behavior of dielectrics,
where polarization mechanisms have sufficient time to respond to the applied electric
field at lower frequencies. The study also observed some interesting trends that require
further investigation. For example, the dielectric constant of Mn0.6Zn0.4Fe204
exhibits a sudden drop followed by a gradual increase after 573K. This anomaly could
be due to structural changes or phase transitions in the material at that specific
temperature range. The results of this study provide valuable information on the
dielectric behavior of Mn-Zn ferrites and its dependence on temperature and
frequency. This knowledge can contribute to the development of novel materials and
improve the performance of electronic devices, sensors, and actuators.

Keywords: [manganese zinc ferrite, dielectric properties, temperature, frequency,
polarization]

1. Introduction

Materials are classified according to their electrical properties into (insulators,
semiconductors, and conductors). Studies and research are focused on insulators due to
their importance in electrical and electronic environments. The importance of
insulators has been highlighted when they were used in the manufacture of capacitors
and electrical dividers. Materials can be classified into metals, semiconductors,
insulators, and ceramics. Ceramics are materials that exhibit insulating properties, and
semiconducting in some cases [1].

Ceramics are inorganic materials that are formed at high temperatures. Electronic
ceramics are a type of ceramics that are used in electronic devices. Examples of
electronic ceramics include: Electric ceramics: These ceramics exhibit electrical
properties, such as ferroelectricity (barium titanate family) and electromagnetic
properties (ferrimagnetic materials, such as ferrites). Ferrites are made from iron oxide
(Fe,05) and a bivalent metal oxide (MO) where (M = Ni*2, zZn'2 Mn*).
Ferrimagnetic materials: These materials are also known as ferrites and have the
formula [MO.Fe,05]. They have a wide range of applications in electronic devices due
to their physical properties, such as low dielectric loss and high electrical resistivity
[2,3].
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Ferrites are a type of ceramic material with the ferrimagnetic property. Ferrites are
polycrystalline materials that are made by mixing iron oxide powder (Fe,O3) with
powders of other metal oxides. They are formed by pressing and sintering at
temperatures ranging from 1000 to 1400 degrees Celsius. They are materials with high
electrical resistivity and low dielectric loss. Due to the high electrical resistivity of
ferrites, they are used in many high-frequency magnetic applications. They are also
characterized by high magnetic permeability [4].

The family of ferrimagnetic materials, also known as ferrites, is divided into groups,
different in their crystal structure, namely cubic spinel ferrite, inverse spinel ferrite,
and hexagonal spinel ferrite. Spinel ferrite has a general formula of MOFe,03. The
presence of any group of iron oxides in the previous formula leads to the term ferrite
where M is a divalent metal ion such as: CO*2, Fe*?, Mn*?, Cu*?, Ni*, ..., and spinel is
a specific structure in which the positive bivalent and trivalent ions are distributed in a
special way [5].

Electrical permittivity (g) is an important property of many materials, including
insulators. It is defined as the ratio of the electric field strength inside the material to
the applied electric field strength. It is used to measure the ability of a material to store
electrical energy [6].

The electrical permittivity can be affected by several factors, including temperature
and frequency. Temperature affects the movement of electrons in the material, which
can lead to an increase or decrease in the electrical permittivity. Frequency also affects
the ability of the material to store electrical energy, which can also lead to an increase
or decrease in the electrical permittivity [7].

The aim of this study is to prepare samples of the compound (Mn,Zn,_,Fe,O,4) where
(x=0.0, 0.2, 0.4, 0.6) using one of the methods for preparing electronic ceramic
materials, which is the oxide mixing method that is internationally accepted, and to
study the effect of temperature and frequency on the dielectric properties of this
compound.

2. Materials and methods

Samples of pure and doped zinc ferrite were prepared. These samples underwent
several processes and practical stages in the research laboratories of the Department of
Physics and Chemistry at the University of Tripoli, according to the following steps.

1) Samples Preparation
Zinc ferrite powder was prepared using the oxide mixing method, with varying
proportions of manganese oxide added to the material for the purpose of doping it, and
then converting the powder into ceramic discs, as follows:

a) Samples Preparations as Powder:
The material is prepared in powder form, passing through several stages, to obtain the
optimal preparation of the required samples: The raw materials were weighed
precisely to ensure accurate stoichiometry. The samples were wet mixed to obtain a
homogeneous suspension and to prevent the formation of agglomerates. The products
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were ground after drying and calcination to reduce their particle size and to increase
their surface area.

1 .Preparation and weighing, after preparing the raw materials (MnO, ZnO, Fe,0,), we
then weigh specific samples that are calculated based on the chemical equation:

(Mn0), + (Zn0),_, + Fe,03 » Mn,Zn,_,Fe,0,

This is done according to the following ratios:(x = 0.0,0.2, 0,4, and 0.6)

Table 1 shows the weights used to prepare the pure and doped material, to prepare a
total mass of 50g, using an electronic balance with a precision of 0.0001g, in the
laboratory of the Department of Chemistry at the University of Tripoli, while taking
the necessary precautions during the weighing process, such as cleaning the balance
before and after weighing, and cleaning the utensils and spoons used, to ensure that no
impurities mix with the raw materials.

Table 1: Shows the weights of the samples required to prepare 50 grams of pure and
doped material.

Percentage of Total Mass of impurities Mass of zinc Mass of iron
impurities mass (manganese oxide) oxide oxide
MnO ZnO Fe,O3
0.0 0 grams 16.877 33.122 grams
grams
0.2 grams 2.849 grams 13.072 32.069grams
50 grams
0.4 5.989 grams 10.305 33.706 grams
grams
0.6 9.063 grams 6.930 grams 34.010 grams

2. The weights were mixed and ground and placed in clean plastic bottles with tight
lids. Then, distilled water was poured to mix with the small balls (steel balls) whose
weight is equal to the weight of the sample, so that the amount of water added to the
mixture is equal to one third of the volume of the mixture. This method is called wet
mixing, and the mixing process continues for a time of 4 hours for each sample.

3. The drying process of the paste was carried out in ceramic vessels (heat-resistant) in
a drying oven located in the Solid State Physics Laboratory at the Faculty of Science,
University of Tripoli. The vessels were placed in the oven until the temperature
reached 140°C, for 40 minutes.

4. Grinding the products, i.e., after the drying process, we obtain a powder (powder)
that we grind manually in clean ceramic vessels.

5. The calcination process was carried out by placing the obtained samples in an oven
at a temperature of (1100°C) for two hours, gradually from room temperature, as well
as when lowering the temperature, gradually from (1100°C) to room temperature.

6. The powder produced after the calcination process was ground in order to conduct
the test using X-ray diffraction.
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b) Changing the Powder into Ceramic

After the X-ray diffraction tests were conducted and the purity and doping of the
material were confirmed, these samples were pressed into the shape of disks with a
thickness of (2.05—2.2mm) and diameters of (12.5mm—12.9mm) using a single-
direction manual hydraulic press with a pressure of (181MPa) (located in the
laboratories of the Chemistry Department at the University of Tripoli), as shown in
figure (1).

Figure (1) single-direction press
After the pressing process and obtaining disks, the disks are placed in ceramic
crucibles that can withstand high temperatures to convert them into ceramics, using a
heating furnace shown in the following figure (2), (located in a research laboratory in
the Chemistry Department, University of Tripoli).

Figure (2) An electric furnace with electronic control.

The temperature was gradually raised from room temperature to a temperature of
(1100°C) for all pure and doped samples, and this temperature was maintained for two
hours. Then, the disk is allowed to cool in the furnace in the presence of air until it
reaches room temperature. Table (2) shows some information about the calcination
and sintering process. After confirming the formation of ferrite for all samples using
X-ray diffraction by comparing them with the diffraction patterns of materials stored
in (J C P D S) files on the computer connected to the X-ray diffraction device.
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Table (2): Information about samples preparation;

Process Time Temperature
Mixing and grinding 4hours At room temperature
Drying 6hours At a temperature of 120°C
Filtration 8 hours At room temperature
Sintering 2 hours 1100°C

After obtaining the samples in the form of homogeneous ceramic disks, the surface of
the sample is coated with silver paste as shown in Figure (3). Then, the sample is fixed
to a holder by silver as shown in Figure (4). After that, the samples are prepared for
electrical measurements and Table (3) shows the geometric specifications of the
samples.

I UR. .
Figure (3) Silver coating of the samples i e (4) Fastening the samples to the holder

Table (3): Shows the geometric specifications of the prepared ceramic disks

Sample Surface area of the samples Diameter Thickness
A (mm?) D (mm) d(mm)
ZnFe,04 122.26 12.48mm 2.09mm
Mnq.,Zng.gFe,04 129.42 12.84 mm  2.18 mm
Mnq.4Zng.6Fe,04 126.21 12.68mm 2.08mm
Mng.sZNg.4Fe,0,4 126.02 12.67mm 2.08mm

2) Electrical Measurements
After converting the samples to ceramics, the necessary electrical measurements were
performed on the samples in the Solid State Physics Laboratory, Department of
Physics, Faculty of Science, University of Tripoli, using the devices and tools shown
in table (4).
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Table (4): shows the tools used in electrical measurements

Device Usage Type
Digital thermometer To measure temperature HHM 290
LCR Bridge To measure capacitance, loss Digital
factor, and resistance directly
Oscilloscope To measure voltage and current  CROPM305060MHz
Variable frequency To obtain different frequencies CE 13 MHz
oscillator (0.1Hz
—20MHz)
AC voltage measurement To obtain the frequency THURLBY TG 210
device
Sample holder To hold the samples -
Electric furnace To heat the samples
(RT —700°C)
Connection wires To connect the circuit -

1) Measurement of dielectric constant (£)

Using the device shown in Figure (5), we connect the circuit shown in figure(6) . After
ensuring that the circuit is connected correctly, so that the temperature sensor wire
connected to the digital thermometer is as close as possible to the sample, placed with
the holder (Holder) inside the electric furnace, and gradually increasing the
temperature at a constant rate of (1°C/min), and taking the reading of both the digital
thermometer and the direct reading of the electrical capacitance at each time, and in
the temperature range from room temperature to a temperature of 400°C, at fixed
frequencies (0.1, 1, 10 KHz).
Thus, the dielectric constant was calculated with the knowledge of the capacitance and
the geometric properties of each sample according to the following relationship:

. Cd

Y
The relationships between the values of (¢ vs TK) obtained from the previous
relationship, and the temperature range (300K—673K) for all samples (x=0.0, 0.2, 0.4,
0.6) at fixed frequencies (0.1, 1, 10 KHz) were plotted, where the resulting behavior
was studied.

Figure (5): Devices used to measure dielectric constant.
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Figure (6): Circuit used to measure dielectric constant.

3. Results

We observe that the behavior of the dielectric constant for all samples increases with
temperature in the range (300K—480K). For the samples (x=0.0, 0.2), we observe a
constant value of the dielectric constant in the temperature range from (520K —
480K). After 520K, the dielectric constant starts to increase with temperature at all
frequencies. For the samples (x=0.4, 0.6), we observe that the dielectric constant
increases with increasing temperature in the range (300K—673K). The behavior of the
dielectric constant with temperature will be discussed in more detail below.

1- Change in the values of the dielectric constant with temperature at
frequencies (0.1, 1, 10KHz) for the sample ( Zn Fe,0,) as shown in figure (7).

Mn=0.0

..ll‘
" m0.1kHz

- ALRKX
“‘AA‘AA Hd

o A o’

3 = xkk o geees

o a - 4 1kHz

* 10kHz

300 400 500 600 700
TK

Figure (7) Change in dielectric constant (€) with temperature for the sample (ZnFe,0,) at
frequencies (0.1, 1, 10KHz)

From figure (7), we note that the dielectric constant increases gradually with
temperature up to a temperature of 520K for all frequencies.

2- Change in the value of the dielectric constant with temperature at frequencies
(0.1, 1, 10KHz) for the compound (Mng, Zny.g Fe,O4) as shown in figure (8).
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Figure (8) Change in dielectric constant (¢) with temperature for the sample (Mng, Zng g Fe,04)
at frequencies (0.1, 1, 10KHz)

From figure (8), we can see that the value of (£) increases gradually with increasing
temperature up to a temperature of 480K at a frequency of (0.1 KHz). However, at the
frequency of (1KHz) and the frequency of (10KHz), we note that the value of (£)
increases gradually up to a temperature of 560K. After a temperature of 560K, we
notice a sudden increase in the value of the dielectric constant, which continues up to a
temperature of (673K).

3- Change in the value of the dielectric constant with temperature at fixed
frequencies (10 KHz, 1 KHz, 0.1 KHz) for the compound (Mn ¢4 Zn o Fe,0,) as
shown in figure (9).
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Figure (9) Change in dielectric constant (¢) with temperature for the sample (Mng4Zng gFe,0,) at
frequencies (10 KHz, 1 KHz, 0.1 KHz)

From figure (9), we can note that the value of the dielectric constant increases with
increasing temperature in a gradual manner from (300K—673K). This behavior was
observed at all frequencies (0.1, 1, 10KHz).
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4- Change in the value of the dielectric constant with temperature at fixed
frequencies (10 KHz, 1 KHz, 0.1 KHz) for the compound (Mng¢Zng 4Fe,04) as shown
in Figure (10).
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Figure (10) Change in dielectric constant (§) with temperature for the sample (Mng gZng 4F€,0,)
at frequencies (10 KHz, 1 KHz, 0.1 KHz)

From figure (10), we note that the value of (¢) increases gradually in the range
(300K—573K). After a temperature of 573K, we observe a sudden drop in the value
of the dielectric constant, which continues until 610K. After a temperature of 610K,
we observe that the value of € increases gradually, which may not be noticeable up to a
temperature of 673K.

4. Discussion of the results

The presented results show interesting trends in the dielectric constant of Mn-Zn
ferrites concerning temperature and frequency. The dielectric constant generally
increases with increasing temperature for all samples and frequencies. This behavior
can be attributed to increased thermal agitation of ions in the crystal lattice, leading to
enhanced polarization. The rate of increase in the dielectric constant varies with Mn
content and frequency. For samples with higher Mn content (x=0.4, 0.6), the increase
is more pronounced, suggesting a stronger influence of Mn ions on the polarization
mechanism.

ZnFe,O,4: The dielectric constant exhibits a steady increase up to 520K for all
frequencies. This suggests a dominant role of lattice vibrations in the polarization
process.

Mn,.,ZnygFe,0,4: The increase in the dielectric constant is gradual until 480K at 0.1
KHz, indicating a similar dominant role of lattice vibrations. However, higher
frequencies (1 KHz, 10 KHz) show a steeper increase after 560K, suggesting potential
contributions from other polarization mechanisms, such as electronic hopping or space
charge polarization, becoming significant at higher temperatures.
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Mng4Zn0¢Fe204 and MnggZng4Fe,O4: The dielectric constant increases steadily
with temperature for all frequencies, suggesting a consistent contribution from both
lattice vibrations and other polarization mechanisms. However, MnggZngsFe,0,
exhibits a sudden drop followed by a gradual increase after 573K. This anomaly could
be due to structural changes or phase transitions in the material at that specific
temperature range.

The decrease in the dielectric constant with increasing frequency for all samples
(x=0.0, 0.2, 0.4, 0.6) can be explained by the Maxwell-Wagner theory, which
describes the polarization of heterogeneous materials in the presence of an electric
field. At high frequencies, the electric field oscillates too quickly for the electric
dipoles in the material to respond fully, resulting in a decrease in the dielectric
constant. This behavior has been observed in a variety of dielectric materials,
including ferrites. This corresponds to references [8,9,10,11,12].

5. Conclusion

We found that the dielectric constant of manganese zinc ferrite (Mn,Zn,Fe,Oy)
increases with temperature and impurity ratio, but decreases with frequency. This
behavior is attributed to the polarization process that occurs within the material.
Polarization can be classified into three main types: electronic polarization, ionic
polarization, and orientational polarization. In the case of manganese zinc ferrite, the
increase in the dielectric constant with temperature is attributed to increased
orientational polarization. The increase in the dielectric constant with impurity ratio is
attributed to the increase in the amount of free charges in the material. Impurities can
introduce new energy levels into the material, which can create new sites for electric
charges. The decrease in the dielectric constant with frequency for all samples (x=0.0,
0.2, 0.4, 0.6) is attributed to Maxwell-Wagner theory. Maxwell-Wagner theory
predicts that the dielectric constant will decrease with increasing frequency. This
occurs because increasing the frequency leads to an increase in the speed of movement
of the electric charges. As the frequency increases, the electric field oscillates faster,
giving the electric charges less time to respond.

In general, manganese zinc ferrite (Mn,Zn,Fe,O,) is a good electrical insulator. This
material can be used in a variety of applications, such as capacitors, filters, and
electro-oxidized materials.

Recommendations
Based on the experimental results, the following are recommended:

- Investigate further to understand the nonlinear behavior of the dielectric
constant at high temperatures.
- Explore the impact of impurities on the dielectric constant.
- Design new synthesis methods to produce Mngg¢Zny4Fe,04 with enhanced
properties, such as improved electrical insulating properties.
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Abstract:

In this work, effect of doping with Cu of different concentrations (0,1,3,5) %mole on
the optical properties of CdS thin films have been studied. CdS thin films have been
prepared by chemical bath deposition on glass substrates. The optical properties have
been studied using double beam UV1800 spectrophotometer. The transmittance and
absorbance have been measured in the wavelength range (200-800) nm, while the
other optical parameters such as absorption coefficient, optical energy gap and Urbach
energy have been deduced from these spectra.

The obtained results have shown that the absorbance increases with rising doping
level. On the contrary to the transmittance, which is related to forming more density of
states within the forbidden gap. Additionally, evaluated optical energy gaps and
Urbach energy decrease with increasing Cu doping levels.

Keywords: Semiconductors, doping, Chemical bath deposition, Absorption,
Transmission, Absorption coefficient, optical properties, energy gap.

1. Introduction

The semiconductor materials play a major role in daily lives, because of its essential
role in technological applications, and among these materials are semiconductor thin
films. These materials have received the attention of multiple researchers for many
years. Thin films became one of the most promising materials in many applications
and commercial devices due to their unique properties [1]. Thin films preparation
techniques have witnessed great developments in addition to a great expansion in their
uses [2], as they have widespread application in electronics, photo-electronics,
photovoltaic, sensors, medical, environmental and other applications.

In particular, progress in the thin film field concerns the development and
improvement of the primary methods of applying thin film coatings (e.g., chemical
vapor deposition and physical vapor deposition methods), uncovering the the evolution
of residual stress from valuable modern models to provide a deep understanding of the
basic principles of thin film coating methods, and the problems associated with such
principles [2—4]. It has been proven that no specific technique is recommended to
obtain ideal results. Hence, the choice of the appropriate technique depends on the
target materials and functions of the prepared thin film.

The optical properties of a semiconductor are connected with both intrinsic and
extrinsic effects [5]. Intrinsic optical transitions take place between the electrons in
the conduction band and holes in the valence band. However, extrinsic optical
properties are related to dopants or defects, which usually create discrete electronic
states in the band gap, and therefore influence both optical absorption and emission
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processes [5]. Due to dopants effect on the electronic states of the semiconductor,
particularly, the band structure, many studies have been published during the last
decades attempting to recognize effect of different dopants and their concentration
level on the optical properties of semiconducting material.

The optical properties of Cadmium sulfide (CdS) thin film have been studied by
many researchers [6-10]. And it became one of the most prominent films. Therefore,
studying its optical properties and effect of doping with Cu on it would provide an
effort to situate it for future device implementations.

This study focuses on the growth of intrinsic CdS thin films and copper doped thin
films of different concentration levels deposited on glass substrates by using the
chemical bath deposition (CBD) technique. This technique is simple and inexpensive
to obtain homogeneous, hard, adherent, transparent and stoichiometric CdS thin films.

The ultimate objective of this paper is to study Cu doping effect on the optical
properties of CdS thin films. Thus, this paper is arranged as follows: the first section
focuses on the the utilized experimental method to prepare CdS thin films of various
doping levels and thickness measurment. Then, it is followed by the optical properties
calculations of semiconductor thin films. Later, UV spectroscopy investigation
outcomings, related analysis and discussion are presented. Finally, the study’s overall
findings have been conducted.

2. Materials and Methods

2.1 Sample Preparation:
Cds thin films were deposited on glass substrates by using a CBD technique.

Squared glass Substrates (22x22) mm?, were ultrasonically washed and cleaned in
acetone, alcohol and de-ionized water, respectively. Therefore, the glass substrates
were dried at 55 °C in an oven prior to the deposition process. Thence, its weight has
been recorded.

A solution of CdS was prepared at room temperature, by using cadmium chloride
material and adding 200ml (0.5M) of potassium hydroxide, 80ml (0.2M) of thoria, and
80ml (0.0023M) of cadmium chloride.

Potassium hydroxide, ammonium nitrate, and cadmium chloride were put in a water
bath for 30 minutes and heated up to 55°C. Then, the thoria has been added, drop by
drop to the solution and stired with a magnetic mixer until it became homogeneous.
The glass substrates are placed and immersed in the solution for 60 minutes, then
washed with water and left to dry in the air. The best prepared samples are selected as
their surfaces are smooth, free of stains, and free of cracks. Following the operation,
the thickness of the thin films has been calculated and the optical properties of the
selected films have been investigated. The following chemical equations show series
of reactions that occur during the chemical deposition process to form a CdS film:

+

NH 7 +OH ~ — NH ; + H ,O s (1)
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24 2

cd +4NH , — [Cd (NH ), 17" ... .. ( 2)
CS (NH ,), +20H ~+5% 5 CN ,H, + 2H,0 s (3)
[Cd (NH ), 1" +S 7 > CdS + 4NH e o ( 4)
In case of Cu dopping:
Cu® +4NH , > [Cu (NH ), 17 s ( 5)
[Cu(NH ,),1°" +S% - CUS +4NH i oo ( 6)
2.2 Method
The gravimetric method has been implemented to calculate the thickness of CdS:Cu
thin films using the equation t = i—'; ........(2). Where Am is the mass difference prior

and post deposition, whereas p is the thin film density.

The optical properties of the CdS thin films have been examined by using UV
spectrophotometer. Whereby, transmittance and absorbance as a function of the
incident photon wavelength have been measured, the other optical prarameters have
been deduced. The reflectance (R) as a function of the wavelength, is calculated
according to the relation; R = 1-A-T .......... (b), where A represents absorbance and
T is transmittance. The absorption coefficient (a) is determined by using the relation;
0=2.302A cm™  (c).

The value of direct optical band gap is calculated by using the Tauc relationship [11];
(ahv)" =¢c (hv—-Eg) ............ (d) where c is a constant which is inversely
proportional to amorphousity, n=2 for allowed direct transition and n=1/2 for allowed
indirect transition and E g is the optical energy band gap.

Furthermore, the spectral dependence of the absorption coefficient (o) and photon
energy (hv) are calcualated by using Urbach empirical rule, which is given by the
following equation; a=ayhv E, .......... (e), where (ap) is a constant and (E,) is
indicated as Urbach energy. This prameter measures the degree of crystalline in the
structure due to the formation of localized states energies at the boundaries of the
energy band gap. Urbach energy is determined from the slope of the straight line of
plotting In(o) against the incident photon energy in the linear region of the exponential
curve, it is usually below the fundamental absorption region. The inverse of the slope
is the Urbach energy.

3. Results and Discussion

The gravimetric method has shown that thin films thickness decreases as doping level
rises as illustrated in figure (1). This reduction can be explained by the decrease in the
growth rate due to the presence of Cu, as the amount of Cu increases; the reaction
speed decreases, the precipitation process slows down, and thus the thickness declines.
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Figure (1): Shows the thickness of the prepared films with different
doping level.

The absorbance spectra of CdS:Cu thin films are shown in figure(2). The absorbance
values of the films are high at short wavelengths, and decline at long wavelengths. In
addition, absorbance increases with increasing doping level. The maximum
absorbance appears in the visible light range below 250nm.

70
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Pure(CdS)
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Figure (2): The absorbance of the deposited CdS:Cu thin films of various
doping levels as a function of incident photon wavelength.

The transmittance spectrum has been characterized by its opposite behavior to the
absorbance spectrum as displayed in figure (3), as it increases with increasing
wavelength. Where the ultimate transmission occurs above 550nm. Besides, they
decrease gradually with raising doping levels, due to the impurity atoms and formation
of local energy states within the forbidden energy gap.
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Figure (3): The transmittance of the deposited CdS:Cu Figure (4): The reflectance of the deposited CdS:Cu

different doping levels. thin film versus wavelength for  thin film versus wavelength for different doping levels.

The reflectivity behavior is similar to absorbance, as it decreases with increasing
wavelength, the maximum reflectance occurs below 250nm. In addition, the
reflectance increases with increasing doping levels, as shown in figure (4).

By using Bouger Lambert law, absorption coefficient values have been calculated as a
function of incident photon energy and its presented in figure (5). It shows that the
absorption coefficient of the intrinsic and doped films increases with increasing photon
energy. Moreover, the high values of the absorption coefficient (o ~10° cm™) indicate
occurrence of direct electronic transitions between valence and conduction bands.

The required energy for direct electronic transition is calculated using Tauc equation,
as shown in figure (6). Which shows that optical energy gap values decrease with
increasing doping levels for all CdS:Cu thin films and this agrees with previous results
in the literature [8,9], which can be explained due to impurity energy states.
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b
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Figure (5): Absorption coefficient of CdS:Cu film: Figure (6): Extracted optical energy band gap values
as a function of incident photon energy of CdS:Cu films as a function of incident photon
energy.
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E, is determined from drawing the curve of the changes of the function In(a) in terms

According to the calculated E, values, it is obvious that there is a slight reduction in E,
with rising Cu doping level. Hence, the degree of crystalline in the structure due to the
formation of localized states energies at the boundaries of the energy band gap;
encountered a slight change. It also indicates that Cu doping almost did not change the
structure of CdS thin film. As a result, a direct proportion observed between energy
band gap and Urbach energy as displayed in table (1).

e CdS:Cu(5mol %)
1254 === CdS:Cu(3mol%)
e CdS:Cu(1mol %)
e CAS(Pure)

Eu(pure)=0.256eV
Eu(1mol%)=0.263eV
Eu(3mol%)=0.251eV
Eu(5mol)=0.25eV

hv(ev)

Figure (7): Calculated Urbach energy values of various prepared CdS:Cu thin films.

Table 1: Presents the optical energy gap values and the Urbach energy
values for pure CdS films and doped with Cu.

Doping level Eg(eV) Eu.(eV)
0 (pure) 2.60 0.256
1% mole 2.48 0.253
3%mole 2.37 0.251
5%mole 2.32 0.250

4. Conclusion

CdS:Cu thin films have been prepeared by CBD technique and successfully
synthesized. The effect of doping with Cu on the optical properties has been
investigated by UV spectrophotometer. The analysis of UV-visible spectra in
wavelength range (200-800)nm has shown that increasing Cu doping level leads to a
rise in absorbance and reflectance. On the other, it causes a reduction in transmittance.
This study has shown that the intrinsic CdS thin film is a semiconductor of a wide
optical energy band gap estimated to be 2.60eV, which decease with increasing Cu
doping level. In addition, a slight reduction in Urbach energy values are observed with
increasing Cu doping levels. This makes CdS:Cu thin films good candidate to be
used as absorbent at high Cu doping levels in visible light region.
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