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English Abstract

The research was carried out at Hama Research Center of the General
Authority for Scientific Agricultural Research with the aim of studying the effect of
adding formaldehyde as a preservative to the milk of Awassi sheep and the
compound L-carnitine in addition to formaldehyde on both the chemical
composition of the milk and enzymatic coagulation with the rennet enzyme, and
acidification using lactic bacteria starter. The results showed a decrease in the
percentages of fat, protein, sugar, and non-fat solids in the milk sample treated with
formaldehyde, and a decrease in the percentage of fat and an increase in the
percentages of protein, sugar, and non-fat solids in the milk sample treated with
formaldehyde and carnitine together compared to the control. Using linear analysis
of variance between the treatments, it was observed that no There are significant
differences between them at a significance level (P<0.05) for fat, protein, sugar, and
non-fat solids. The results of multiple comparisons of the average coagulation times
(acid and enzymatic) using the value of the least significant difference (L.S.D) and
the Dunnett test showed that there is a high significance for the differences between
the average times of milk treated with formaldehyde compared with the control at
the level (p<0.05). There were clear differences in clot hardness and characteristics
between the milk sample treated with formaldehyde and the control. It is concluded
that the negative effect of formaldehyde on milk composition and coagulation
characteristics and the necessity of health monitoring to limit its use and its negative
effects.

The effect of the L-carnitine compound against liver and kidney toxicity
resulting from the use of formaldehyde was also studied in male rabbits, 24 male
rabbits were used and divided equally into four groups as follows: The control group
was provided with food and water only, the L-carnitine compound was given.
Carnitine for the second group at a rate of 250 mg/kg of body weight. The third
group was dosed with L-carnitine and formaldehyde together with milk on a daily
basis orally in the same proportions mentioned in the second and fourth groups,
while the fourth group was dosed with formaldehyde with milk at a rate of 0.1 mg/kg
of animal weight daily orally. The experiment continued for 90 days, during which
blood was drawn from the experimental animals periodically every (15) days, and
liver enzymes (ALT, alanine aminotransferase, AST, aspartate aminotransferase),




kidney indicators (creatinine, CREA-, urea, BUN-), and red and white blood cell
counts were measured. The results showed that giving formaldehyde led to a highly
significant increase at the level (p<0.05) in indicators of the liver and kidneys and
blood cell counts in the blood serum of male rabbits compared with the control,
while when animals were given L-carnitine and formaldehyde together, it was
observed that the compound L-Carnitine significantly reduced the values of liver and
kidney indicators and the white and red blood cell counts compared to the values
obtained in the formaldehyde group and became closer to the normal range. It is
concluded that the use of L-carnitine on a daily basis for male experimental rabbits
plays an important role against liver and kidney toxicity resulting from
formaldehyde, as it has been able to do so due to its antioxidant and anti-
inflammatory properties, which acts as an antidote to the production of inflammatory
mediators in the body, which clearly reduces them, and this in turn leads to... To
improve liver function by reducing the level of its enzymes and reduce the harmful
effect on kidney tissue.

The animals were also weighed periodically, every 15 days during the
experiment, to be dissected at the end of the experiment and to examine histological

changes in the liver, kidneys, and intestines. The results showed that the average
value of total daily weight change in g/day for male rabbits during the experimental

period was the highest in the L-carnitine group at a rate of 12.48+2.92 compared to
the rest of the groups, including the control at 11.61+5.29. Histological examination
of the liver showed that formaldehyde caused severe degeneration of liver cells with
the absence of Its radial regularity and loss of its nuclei with severe infiltration of
lymphocytes. The same applies to the kidney, where degeneration was observed in
the kidney cortex and the apparent absence of the distal tubules, while there was
clear damage to the collecting tubules within the kidney medulla with abundance
and dilatation of blood capillaries, and when the carnitine compound was given with
formaldehyde. Together, most of the pathological tissue changes disappeared, and
both the liver and kidney appeared with a healthier structure. Thus, L-carnitine was
able to play a protective role against formaldehyde toxicity, the development of the
disease, and cellular and tissue changes in male rabbits.
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Al dpad) 4y 8 Gaad Al @lyasal) el dain 4 5 (Sl
S IS LS s s e Jans (53 Andiall il 8Ll Gany 1 e SR
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Aala i g Sl cand Byia AT litign 5 @l Ahe crufiy 5 Gy pal) Allal)
tonsh 385 (2019 «S5) Culall Jeae pe
el A Gy @ S LIS B ) Gapls LIS jla 5 a0d aug s caydy) shall *
o) g e g3 atug Sl IS
Oa dlall J 50S dSds doadd) ga o) a5 2ingSle SN ) jad (a1 Jaall Heka *
Laa ¢Sl cliia il b Gaald) cplalall Jlgy Jalls elall candis Aayas o)) s Aind
(Alais, 1974 ; Veisseyre, <l da alaly Gusy Aiha ava JSE Lein Jailgy esiil (525
(1975

fedd 28 (3-2-2)

OV 3 gl Clall GlsSa e sale o A8l a) o cadal) iliga e 5ol gl g3 s
z ) g Ua legalss ) Ayl JSU Sl aaly cp€lenall La i 1300g3 i Lgie ogiall (iall < s
Barham, GS e7 ) deliall s3] 5 Gpsleaidl Lot Lsa 5yally el lalil 3 Lawly sl
(al., 2014
tipeel Al culal) (i
¢ ulall b 38l m) e doaulall Culall el aal st DA e i 1 andall (581 L)
(Ali, A et al., 34 cula 8Lz} o 358 cula 5 ele Bl ) f aall (e S g3

2011)
Gl b ehall 5 elial) e S A8l aly Calall Aa g3 50030 Ll addiun 1 Sleasl) (i) .
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(Zhang, L et al., 2009; 43laiie 5 culall Baa 500 Al Cargy dogaall cilal il
Kandpal, SD et al ., 2012; Awan A et al., 2014; Singuluri, H and
AU ey 3pS @l aadn i Al alsall o2a _hal Sukumaran, MK., 2014)

-l sl Bale A als

(TVBC)Total Viable Bacterial Count :Jd| 3 id| fg\'\Jaﬂ VU\ slaadl (4-2-2)

Aelu 24 2a 2 37 3l Aapn sdiall HeY) mhau o et ) Fall aihall 230 43 aady

oo il o)lEdY ailatiag olal) Culall 8 ()il daell g WY )l ol 3y caanill (4
clal) 2y el S Culall B 35 Cadas eyl 06 Al el dalan)
22a 138 o Tl i il ) 8550 Aoy sael 138 JIs) Y alall A all 55l (53555

.(Rolim et al.,2020) Jslxlls zbuy) ol dmial) Jag i) £ lal 53 e Jy
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(FA) Form Aldehyde : 42| el s Lo (3-2)

loansy 4de Capatll 3 (Kl ca 1855 Ziws g by 520l Jd (e 5ye J5Y 2all o )sdll aia
st Adee ol eha] DA (e @l cp 1867 iw labsn (158 alebis cane sl S allall U8 (4

] sl 23S, 25l it (1-3-2)

=2 (HCHO) Ll aizea cJaill aaall of Jsaysill 5 (FA) aall oysill tdtaawd
Apsmall cliiall T e aaly s cilanalV) Alle e (Methanal ) Jutil
Smith 1992; Franklin ) Juiidd Jil8 53l Asd)) 48 Lalall sl Ay (8 Gslll are jle 58 FA
sed Aol aillay aalgn e 1aly er al., 2000; Songur et al., 2003; Yamato et al., 2005)
slaay elall 8 ddle dapay Olsdll W ¢ Al sale JSG gguall (8 oty ¢ elsel) (8 jual jee 50
(21 ) alle dayn desi (53 ) culloysills Copas 2l oyl (e %37 Fsnsis dic i) oLl
loee 0S8 of oSad) o s Jelill 3ad egin say ¢ Aypaad) Cludall aliea 8 Olisdll W 4 LS
Tals ) CpsS5 DIA (e Aslal Baandl aaall oy odl) Cannyy SN AELY L 8Ll Jlat¥) (P (e 2Bl
AanaY) Galea¥l 5 lisslly RNA o)l (gssil) aenll 5 DNA (5553 (meall o &y 58 Aabaliie
(Cheng et al., 2003; Metz et al., 2004; Gurel et al., 2005).
Shaysdll Gaea ) adliin) ay LS coangll 5 ool Sleall DA (e Aggans 2l 4y5dl) (i
Il 8 2 Lasd 5 cdonl) CEISY 5 elyanll ol bS5 Sl Bl laliall oliad) b (wile)sd)
B oo b Y Le dling il eloa e zad Sl Al by Al ) abias S ) )l
aldehyde ) luagules waall ex Zall 3auli) 4 aaall sl sausl ias il
catalase ) »uSoym WG (xanthine oxidase) (fulill aas ol «(dehydrogenase
) bingsngn  Glewg-3-aaaluale  ((aldehyde oxidas) pauuSsl  amall  «(peroxidase

(specific waali sl Cpagpam Al sl (glyceraldehyde-3-phosphate dehydrogenase

-




(LITERATURE REVIEW) s 4| &) QB Juail

NAD -dependent formaldehyde dehydrogenase (FDH) (Cooper and Kini 1962;
Solomons and Cochrane 1984; Gurel ef al., 2005).

il o gl o 6 (2-3-2)
) calily Gyl daa e aaall 4yl Al ) BV Jsa cluhall e aaell chal
dua c( BOlt., 1987) :\AL)_NA BJLU (wf} J\A) T L&j Ottt y il sie ‘._?A J\f&\ 0da Cauiaal
b IS oaa )5 (Saall o I (Al 8 OB e ould OS85 aaall o)sdl) slasal i
LA 3 asias i of oSa Y elld aas oDl ) cillaad dam LA 6 ddbide cilayag

-(Barber and Donohue 1998; Sogut et al., 2004)

Aa V) (el Sleall o inl) Slead) e Aelw culyil Al aaall o ygell el o WS

2l sl i WS ((Ozen et al., 2005) goasll Sleally copiveadll calall ¢ cpall caall 435Sl
Cyally Amywail) elaasl) Jon il (po QA Sllia Glld gas ol Slead) 420 & Coa i
Boj et al., 2003; Zararsiz et al., )A:uuﬁ sl daa e daalill KU A Aiayal) duaaaall

(2006

elss Olsaally GlatV) die aaall sl el Y1 W cylal ) cladial) (e aaal) cllia
s 0yl Adyyy lilaall il IS8 Ll ok ge bl Gob oo ) elsed) (B ol dua G

«(Addendum To The Toxicological Profile For Formaldehyde, 2010) & ci—aj L

oo ST s [ 6 ppm [ S5 elsed) ol A e Teay las) e oyl Al @l Cum

G oty Aaala LSl pally G g A (abeY) Ciels Guas /50 ppm/
S 8L ae (e oda skl Jlanss Gkl & Lygraa ¢ snpll Abal) jlad 32l A5 il
Aoalall Ly elais oliie s glaca e BSIA 3 Canall el el
Jsall DSy Al (a5 s Laagl ALl eV e S L A8l cililgal) die Laiy
daadlly My aSU aanal) Sl e il slall a8 e clall Jare aleds) ae cdana 3055

-(Addendum To The Toxicological Profile For Formaldehyde, 2010)
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Cilga BV s JURY) G5 e Wihal & duhy DA 5 <8 saall 4l 5 8y
sl aliglal (zmpail) (o 1skaaY Gua (GAY) Cile ganas A3jlae 5Vl 8l aysall o e 2

.(Grazuleviciene ef al., 1998) 535l (s e Tudus il 53 (< 2l
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& e ) Celal G cgalal) il ) BLanuY) dddee A (e LilaasS Balall s3¢] Ll
W) b aaliy colia) c@ipall (g Aay calal) Glgall cala) Guas cplaally symially Catlls Gl
QBT e Al bl of V) «(Rusch et al.,1983; Mamun et al., 2014) L) A gl
LS 4 L B aly (S5 ol adll Bk o Adslin (DA e B Aa )5 A e aall o)l
rnlall pladall e adl) (335l e 2l pysall Cudach 8 gl G g @Iy 8 G W) O5S Ly
2 Al 8835k Rame i) cilpusal) 35l slaacl (e Aujgaall Ryt Cpelily canly e Bl
A ganal auall (335 (o ilaial 5y e Adida AejaS adll Gyl e amall sl aadn ) 3 (S,
@ Bsale Ol (o B oy ¢ sl e Ll (e sanall Caisill e ey 2 al
o A s elaly aladall (e By a o€ S5l s payal) B DA Al il gl
A g el Latay (gl sl B3t 05485 pa (55l gl (3LaSily o Aallaal) i) sal)

.(Restni and Galli., 1991) 3018 daaaus <ilpas paall oy il (e

a1y sanall e Sl Bl 48050 dgdly oyl sl 3l e aaall ayedll Jlin el

Ay B)leds ASLaws (8 35S 3ali3lly Jimall (anally casaldl (A5 lacle OS5 3 (e (AY)

oo Dbl Ll 1 Caids 5 oSl ¢ alaall oLaall mues (Shehab and Mahdy., 2011) saxal
.(Johanson ef al., 1986) algs J& ol aysdll 55 (s 30k

da 20 Jaeas cude ) Glasd) sl 3 Taaly Ll (i 35015 GLESY) (IS LS Laiy

sy amnll iy aal) (355 pladall ol (mlias) s Lae Calall e ahe S/ amall o)5dll (1

(khan et al., 2005) slae¥) ()5 (s dilal bas Gl
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S oball ad e elall Jamay awall Ghgs o)2all &Blgiu) A € (aaleds) B i 3 Lad

Glhaall slly AEAN ¢ saall lsise palead) ) (ghen a8 il sday aall )5l A yeal) () yial

-(kamata et al., 1997)£)aal) eDlgiul paleas) ) ddlayl KN

& Wil Tan Laghasy oy ol 5 8l (o) asial) (O35 Ao amall oy ill (aperl) il dowilly Ll

Lag dua colaall Glilpa e laghal & 3 cluhall DA (e sty el ADle Cia

el 3 2lall e 43)lke aall y5all ia el lilsaall 53 %10< Gy assal) (g5 & ales)

(Addendum To The Toxicological Profile For Formaldehyde, & WSs a3 Al cilulall
2010).

2..\.:3.«‘ r ) JZS\ C)\A\W\_’ JJL&O (3—3—2)

2115 ALl Sgally DUl Leie ol as i (o Axadall 8 aaaall oysdll e jgiell

Mgall Jal&l yue (3ad A ushall gall iy el lasy (Byslly Yy A nadYls A 5a
L (Aslan, H er al., 2006) asall a5l il e sl Sl il Gluzlly 4 guaal)
Lol apall o) gdll Jigall (el Gty Janll SUT (3 sy Gl e apall o)l e il
Cilaiiall e paall 8 Aaxdiandl bysally Al giadlly Aiaa¥) clasihll b sy (e dueliall )
2006) isanls Jalaally 3glally zanilly Gty full 3aandlls Aaad) Ssally G yslly LSl Jie
rilly Jaeall iy et e ilating e waall (B adihall slime JalaS sasal 8Ly o(Tarc.,

(Tarc., 1995) Y cilaties aill Jsut s 7 LSalls Gpaill <Dlikas

¢idaila g Bydae ales Colatial) adhat 8 bl uaie€ Akl 20l e daall 6yl aasiu
el CDle Ll (any (B Adar g salag Jasatl) Jals i) Codil) GlLSHe aal;

-

ape SV an il oda e cplelall (el 59 (8 4de s ((LaMontagne ef al., 2002)

Gl DUy e slale s il slale pmsaadll dng oy aadll fsill (e ddle g

(Cohen ef al., 1998; hiaall b ulaal) cldall of ey ) @y alae o ia pddsng e
Sarnak et al., 1999).
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5 i) jedae Cpuaily Al 50l Byedaal) ailiad Car ol aaall o) gal) Ciliay LS
ol 558 5 Ly cudall asil ) vie 28al e My 56 (Xu et al., 2011) Tajla 43y

.(Souza et al., 2011; Abernethy and Higgs., 2013)s)Ua culall

Nascimento et al.,) 2l asdll aladn Wb culall ie Vs e daall 2 a5 N

Apalanl) CYISH U8 e s @l culall (8 sl oyl aladi) Age a5 o Le (2015

i[ida 27 ) 3o edaall b sl sl 2S5 sl o oSa b s Aallal) A al) dadaia (S

-(Nascimento ef al., 2015)

Sl dxie ga culall e Y cplleyd IS8 e Caliaall aaall o) gall Glall HEV) (g

i WS e L 48 5aal culal) Jags 58 205 WS % 0.1 55 4sl izl xie Ll 10 s2a) calal
s v Lol a5t 1) A sana afiha 825 (aa e udall b sagasall adilall dach ol
Jsaas il aby I sal calall Caliadl) auaall o ysdll 555 2133 Wl ccnlall ailia) e cile L
Golal lanll (psSs 8oyl age 1aas (Lol afha Gl aasl a5 A3 ) dadie il e

Dehlink ef al., 2007; )iekd 5 WIAN Cigal (635 Laa Lagoill alsally o Dagin ) oL 52l

-(Frangois., 2002

Glll Gmes wiiha gl Gan (B callaysh JS8 e amall oyl 23] il s s WS

s o maly yil Al OIS Culal) ) sl ol A8l ) o gl <jelals Hlad) sl 8
) Osialll (gl a8y el T sl Undia Lal Ll oIS Gum aiihal) 538 o sain 1345 Galll (s
LSl o I olleysall aall o il L ( Dehlink ef al., 2007; Frangois ., 2002
Ol 3 Al ) sane 0S5 Al Mapall (s b dadie Aol eSS (JGY) Oilagan e Ll
S DAY Cise () sa5s Aageill salls caDgi ) olotially golall Hlaall 0o B s callayd)
L ) a1 (mmy 2 ) pe LA (amy (S0 8 V) ey 8 4l Lol B gl (<05 ol
o el R aais by el anS) S Sl ) abiasy saall 4l dilas e 3yl
a5 allay] o saall o ysdll Jynbe Jalant (& el o3a i aladind (Sa gy ¢ oanla U< sl
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Ji el ol Y aslatie aad S culad) Jyas 8 amall sl s 8 de ) Al S aie
-(Miroslav, 2009)sélu auiaill
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salal) A8L_a) aey 4t i culall daall sl ALz ol 8 cAaa gl g Kaall Balill e cpaally

3l 8 A aidie af ) Cul€ dal) adhall MK aaall of ) es o Jsanll Cangy ddailal)
Gle Aaglh ey gaan el Alila sale (gl e JB Cada (e it Al aaLAN dujan Lty Aaalil)

calphdly Jladll dsasl d8lia] o) gl KU afia
I3 eaaily aaall o) sdll A3Laly 355a) Ada (alias) pe Al Calal) 3L Caeia Jaasl WS
O AnSe ADe ollia OIS Loy (Aladlal) o gall ALl Auu 5ol elldy Asdially 3l g 2l (g

(325 2005) dadlad) o) gal) A8lia) Aansig 35801 (1 Juaall 33k Jazae e ju
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sl oyl Jlall S e s KT L CSL B ) (4-2)
(LC) L — Carnitine : 13,8 L S0 o2 b (1-4-2)

b i Al A paleadl Al sl LSl (ga 230 plall mlla aall ga 2 i S
L Jein ally B, C omelisd Jie calivalisgll 2L dsaall (mbeaal) (e 8y ca Gl il

(PLC) ¢ii)\S —Uisms ps «(ALC) GylS —L —Jiisad ((LC) i )S

Danl Bone IS o agigal) e el e 58 (CTHISNO3) o)< s LibaasS

e & 4l Ais o Fiodie daul (i 230 200) S 2 @ha @ild 53 slal (b Gl s

Giluail) plae A SR Jiall ddee 8 @l 8 <1905 ple b (0ushlS) asalll e 5y JY
Al Dl acal adhall (ass cibilall,

od G o8 L (S sy (24-2)

phaa 3 oade IS alal) 038 (sSE canall 3 dsasall (ol KA S L

OIS (ggall aiaill 2y LS el cDlanlls daranll Aa a1y ¢ Laall 3 dalig canall LA

Jogl et al.,) owsfually el Laas dina¥) Galea¥) (e o) (o SSUg 2 8l IS s
.(2004

o5t [ pmall G35 50 38 [ 1a 0.48 (N 0.16 o sl 8 00)SU (gall bl )5

e 34511 o b biogy pimy Cos s 3870 4335 b 53 gt all s Nl -(Seim, 2001)

Janar S dasiaa 5eliS e Alol) IS wi ool Ao 3815 O g adl Y] 0anlS (e
.(Shike et al., 1999) pala <& 0solilly Lges elanal) (alad) 8 aals xidl %95

Rebouche ) sheall asalll 8 3 alay duilgall 2,3Y) b auly Blai o 7 lia 43 lld
(Rebouche ef )< Gans Liladl (LY cilatiey e Ny calsall jis LS o(ef al., 2014

Ol (e 786 (A 754 s pal—aial oy Guas ¢ al., 2014, Durazzo et al., 2020)
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el 0 %95 Gias S Gusa (Rebouche et al., 2014; Borum et al., 2020) dsaxl)
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ot e (3 88 -L IV 05 (3-4-2)

O] v 8 Aage Jlsdl 52 (ALC) oi)lS dinls (LC) 0ii)lS L e JS caly

Jary bl 2o lise ale 2y (3 a8 S5mg 050 i Of S Y ) AL D Lgaal «
I e sl 2wy ha o] (e Gumy chaiall AL Gl ol Al Zaaal) (mlal) Ji e
) alas by QU g sall Crams Las o(Belay e al., 2006) (ATP) @lawsdll S (o) sl
2S5 i LS ¢ ol (3 (3yh oo Bobiaad) 28U Aideal) 038 355 Camy LAY (8 50uSO slias
Oe Liaal) GaleadU Aol ol LSl ) KH gy A 28} dygonll oL me¥) Jga (g5l

.(Mayes., 2003) \&Vla dumdl & Jaxil slac¥) o2 daia o uilay Lea paiiall
;i) S i (4-4-2)

O el ¥l (e Olegd dag

L a5 (gl IS s s 8 s blacal s 2 ST (i S paii®
G5 3,Saal) Agalall f Ael )l oL Bale ISV i KU s jeday (LDIAY Jals <)) 8
Calal) by L) ey il Cary Wi aaal) die £ Leall Pliels gyl N 250 of S
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coabel el Gl ) IS i e Gsibar ) S ey o e a2l e Lol LS
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aasl) bl a1y el e AL D i shad agal il adll el Y1 jues (8

.(Genetics Home Reference., 2014) 4 suall;

Galas Jl Al (Gajal) (g6l JSdll Jia) A bl e it 1ol (iKY (it
esus 023 e5us Lygaald) ol caall Cpadall Aot V) e s codhdl e a5 A3l (<Y

:aualel ol (a5 (Stanley, 2004; Rebouche ef al., 2014) aagll aey saliaiaV]

Lo sl) iy goa Sligis dle i Lea pall Ligel T el eley Plicl _

S Gmen (o 3 LRSI (55 ame Galiadl) adl g uligy ity ) b S ) et
(I (B JanSn QU A8 (alaal 355 30L)) JansSa I

53 ol saall Ay D imal) Cinm (ol 3 21 Jsall Gmes) pall sy men Lo _
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(o3t ] #3 ] ke 20-200) Adle ey (gl A1 35S0 (a S (it gle (Sa
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2583 die ol )y (aleds) ol Jasgl (Hussein, HA ef al., 2012)&alll 2wy g

055 Galisd b 5y alalall Dl al it o e il e sl sl 585505 g Y
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ek glal) (5-2)
.48 (1-5-2)

Baaia (asaad Aagl () ansitins Jalall Glaall Jid gy assal 3 Gagl eVl (50 5

Il s Sl Al AWl san gl sa (52l Garadll (asaadll HST Gal) (adll s
3aire 8153 (g5a3 g D) Baraia 50 S IR e 339€a Jlall o3a Aliaia BaS Jls o (g5in
U Al lilual) e (g SIS (Yao ef al., 2019) &5Sall 2ysl) Jom aadiis 0ls o 5aaly
W) 2l Ao il LAty 2Ceall Gl s AUl WAL Jalall e dibasalls 20l Jlad) o a8
e (553 Bl ClBlaally Capes (3lalie 8)slaiall pal) Slaan il G o Lad (Bnanld) oS

.(Siwicki ef al., 2021) shall 3Ly 2SI GLyilly Ll 2yl (e g8
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Sl el caall b K Gls e A glgidll ilaleadl 3 Lage T30 280 Caaly
sl < 3855 lisalindly Aghicall palaal) Shily it Tage hsa 4 WS cgsaally
.(Eftekhari et al., 2020)asamd) (30 (aliilly 7Y,

g5 () Ol A Al CLSall (gouall Joailly AN Jiial) 6 Laga 1sa 28 Caaly Liad
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& Aalay cdadd cLdall Sie A Cuay (A adaull )yl e e 4e i)l Bl
Hayes et al., Jcia—z (40 N20) (30 pdll a3 olgiia 2ajy Gun Al 2SN Clgil) e
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لم يتم حذف هذه الفقرة وفقاً لاقتراحكم و ذلك يعود لرأي الأساتذة المشرفين بعدم الحذف..
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Joe S Ly aall )l degane 8 AST Lasl

g (15) JS Aunl) cililges ad o Bagalall (glaall Gilai¥) aa (ALT) a3l bl ad cillagia .(7)Jsia

/6/84)2+SD

/5/3)+SD

4/8)2+SD

/3/8)2+SD

[2/[54)+SD

/1/54)+SD

de ganall acd

115.00+45.00

88.22+1.70

82.00+3.00

80.05%6.01

79.50+£5.31

74.33£3.50

L

70.66£12.50

74.00+£14.00

74.33£18.17

85.50+8.50

82.13+6.80

80.63+4.04

CA

205.00+5.00

160.66+20.03

157.50+3.90

120.22+32.42

84.47+9.97

81.71+4.01

877.50+47.50

588.75+86.39

309.60+95.91

235.66+152.33

87.63+£10.78

80.00+5.29

FA

W

:32-129 U/L : il ¥) ie (ALT) & el Jaadll - =
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Tags (15) S L) cilifgen ad e B3gakl (glaal) Giljai¥) ga (AST) au) bl ab cillanugia . (8)Jsis

/6/54)2+SD /5/541%+SD 4/8)2+SD [3/3613SD | [2[5¢)3+SD | [1/3¢),3+SD | dcganall am

78.024+9.95 78.24+9.95 73.00+5.00 75.06+1.67 | 73.00+£6.08 | 71.50+7.36 KTy

64.33£15.30 | 66.02+6.05 | 64.00+£32.51 74.50£9.50 | 79.38+10.59 | 79.20+6.87 CA

176.02+14.21 | 150.00+18.00 | 148.00+2.64 | 112.00+35.00 | 81.05+9.71 | 75.00+8.48

866.00+51.00 | 581.25+51.14 | 297.40+72.72 | 219.00£92.86 | 75.14+1.20 | 72.00+6.24 FA

16-100 U/L : ¥ vie (AST) & awdal) ol =

LAY ga Aijla (5% ) (Ssiana 20 Ay sinall N (AST, ALT) (rassi) bl pudl colhg sl o gia . (9)J s
cld g Al 4 ginal) AN <ild g &) Ja gia

Sig Mean Difference

0.976 8.638 CA

0.240 48.406 FA+CA ALT

0.000 277.022% . FA

0.992 3.566 CA

0.037 48.961* FA+CA AST

0.000 277.000% FA

AL xe 45,586 (5%) 5 st die Alle Ay gine AV g g )l ¥

R 4ujaill Acgazall | Dunnett- t
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Estimated Marginal Means of MEASURE_1
test: ALT

1020.00

Estimated Marginal Means

factor1
58 O3 Lags (15)dS duadl) cililsan a3 (sa 33galall (ALT) il il ad cillaussia gy . (5) dakaial
Ayl

Estimated Marginal Means of MEASURE_1
test: AST

1010.00

Estimated Marginal Means

____________________ 78.02
6602
&

78.24

factor1

At 5558 A Lagy (15) JS Al clilges ad e 335kl (AST) auii) ol b il gia sy -(6) habaiall
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:(BUN. CREA) K| Ly oilasl (2-2-4)

2 ae 8 W3S o)) 38 Asally (il ) (g IS 4l llassgia of aadl (10,11) &8y Jsand) e
bl Janall e i Lt (sginen o V) 8Ll e i 0y S Alalaall i) e pone
Sligiue (A moaly uad Gigas aae c_..z.j @ (Inci ef al., 2013) caaldl z aa 38l L 12,
ksl aasi ly aaaY) iaillsy (S e sl gl ad dvan 3 ALl 5 sl S
L usial (p<0.05)aie dusine AV 3gag 2o Jangl (12) Jsaallh =50 0 LS Dunnett- t
El-) ) il aa (3805 Lo 135 caal 8 e 45l (i ISL Ae gona b (il s il
Cpeds Lt ¢yl S e Asdaall cliandl laall )8 oy duan e ( Sawy e al., 2023
o Al ST e sana (3 Alsdll il gl o wgial ((p<0.05 )aie ille dygina AN

Laalal)

0 doae A Al 5 ounlSlh e JS a8 Gillawigie (8 Apadl) bl ae BlYie g L)) 35as Jaa)
o el s s el I Ty il 13 conl il pe A5le 2l o)l Alalaal) (Y e sana
sl Wl ((10) Jsand) 8 LS uanlyQU HLadY A willy paill 558 Caaliia (o anshal) Jaeall
o s sa aall oy ill o pail) e eaaly UK pall Jama (8 4l of lahal) G b 4]
S &l ey «(Kunak et al.,2015; Milovanovic et al., 2015) S cailay & J 54l
Adle Agsiea AN3 35a5 Langd Dunnett- tLas) aladiuly SleasV) Jalaillys (sl HLaay doally
LS 2Ll pe djlae 2l o) sall e gana (b Al sally il Sl aihy i g al) Jasssial ((p<0.05 ) i
(Boj et al., 2003; Ramos et al., 2017) ofialll Jiayy ol aa @850 L ay (12) Jsas A
Ssiza (3 35as axe (Chinedul ef al., 2017) caaldl iuhy ca gl Laiy . ghadl) e bl
o dusina 321y s OIS cpn (b el aypdll Giapail) aas pala BV a3 Jame (iilS (g5 B
(Kum ez al., 2007) i ae Liad 30 damill oda cpala 31 (a3 Jae 3 Asdl (5530
Jaeas 2l a5l (ga bl (8 eia 6 dapeall 3l G adiy) sl 3 A 55 aag 3
A5)ke Jaall (b GanlSl 55 8 et 6l LDl ol s B a6 50l ag [ clel w8
b Ll A iy Caliall i aaall oysill (o pel) o Al pud a8y L Adalall sl

m
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Sle plada o 3l dam adipn 8 gl 585 o LS cdaall 8 A1) 585 o) o Laa
RS e S IS aaing 48 alsall 030 il 81 0islSU 55 aia lauasia cn (B ¢ ig il
(Carl et al.,2008)auall ()55 Clanll

e JS i Led coainy) a Lee anplS Ly asall )@l Lealabae coss Al Gl de sana Ll
by 25a) 8538 Bled & Asally (il <) cpe IS A G V) el 5558 il aa Ay sl S
icsane e g les poaly I d aidly il die Legd ol Jaaall (e Llall 3g0all (ol
OISl (S g aia) i Ml ¢(10,11)Jsan 8 pealy 5o LS dah vl o)l lalaall Y|
o3ST Lo 1385 3auSOU aliadl) 0yl DA (o KU Aol e aaall aysill Hlall a0 (e caisy o
& sl nlSl) e JS (550 na idS i1 @Dl b (Nezhad er al.,2019) cald
pasiuly Slaa¥l dalaallyy ¢ S o AU il s Lage i) o Gsilar 0a3) (el 03 Jiaa

il s lig il il (p<0.05 )aie Alle Augina AV 35a5 Jaasl Dunnett- t sl

Gpad Ay (12) s (& LS aal ) ae Al L i)\ L 5 aaall o)sdll e sana 8 Alsally

asis oS ) iy Kl i\ 35U die Aagiil) (e e Jsmnll 5 Al s3] Agili
e g i) Cum calall cant s land) el 5sS dilalas die 43S L0 s Gl (535

(El-Sawy et al., 2023). Al 4ui aill Leginse s Asally opinl I 28 (e IS (i (i <1
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) Juadl

ags (15) JS Ladll il a3 Juas A Gloal) GilasY) o (CREA ) oeisibiSl) ab cillaugia . (10) Jgoa

/6/3)2+SD

/5/32+SD

4/56)2+SD

/3/3612+SD

[2/56)2+SD

[1/36)2+SD

Ao ganall aud

1.20+0.26

1.20+0.28

0.97+0.11

0.96+0.04

0.97+0.19

0.98+0.19

kY Y

1.95+0.25

1.83+0.30

1.50+0.17

0.96+0.20

0.96+0.12

0.92+0.15

CA

2.20+0.15

1.89+0.39

1.35+0.09

1.35+0.18

1.01+0.05

0.91£0.07

3.20+0.81

2.54+0.39

2.39+0.25

2.67+0.34

1.50+0.30

0.92+0.06

FA

- 0.5-2.6 mg/dl:ul¥) e (CREA) (il S oanhal) Jaadll -

Lage (15) JS Ll clilgas a3 Juas A Gloal) GilasY) aa (BUN) Al ad cillaugia . (11) Jyoa

/6/5¢\2+SD

/5/365+SD

4/56)2+SD

/3/6¢1,4+SD

[2/6¢14+SD

/1/36)2+SD

Ao ganall aud

15.27+0.91

15.24+1.24

14.71£1.35

14.40+1.81

14.61£1.15

14.45+1.21

L

19.58+1.47

19.66+0.92

18.21+0.50

15.46+1.32

14.83+2.01

14.58+1.16

CA

29.41+0.95

28.04+0.15

26.39+£2.09

26.44+2.18

18.27+0.65

17.22+1.72

54.01+£0.30

45.99+0.49

33.98+2.03

33.00+1.81

35.57+0.46

16.25+0.77

FA

. 9.1-25.5 mg/dl: ) y) xie (BUN) a5l bl Jaedl -

2 Al (5%) (Ssienn 2 &y ginal) iNSg (BUN, CREA) dsally ¢l S aalll cllg pal) Jawsia . (12) J2a

Laaléd)

-

AS gaaal)

&133)3.“ Ja gla
Mean Difference
0.306
0.405*
1.153*
2.272%

9.513* FA+CA
21.686* FA
2Ll e 455l (5%) 5 s die Aille Ay 5ina AV 22 g ) i ¥ e

cild g 3l 4y ginall AYAY
Sig

okl

. Dunnett- t
4l
CA
FA+CA
FA
CA

0.114
0.037
0.000
0.030
0.000
0.000

CREA

BUN
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Estimated Marginal Means of MEASURE_1
test: CRE

Estimated Marginal Means

factor1

5 A Lags (15) S &l clilgn g3 0a 33akll (CREA) IS0 (S b ilagia g (7) e
Ayl

Estimated Marginal Means of MEASURE_1
test: BUN

Estimated Marginal Means

factor1

Al 558 VA Lags (15) JS Lpadl) clifps ad o s3galall (BUN) gl ad cillagia guasy -(8) Jakaiall
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telaully elpaal) aall Gl € slaas (1-3-2-4)

s slozmully cheall aall ilS dlaas 30l Jaasl 38 (13,14) cpdsaall damsal) mitall ) 525all
te Al (5%) S5 2ie Adle dosiae AV dsay re HSIL Alabaal)l Glilgall Ao sene
Seleem er al., 2006, )l ik ae 385 L 1385 ¢(20) Jsaall mage s LS LAl e sans
Maxi (meai) Wiy il il il sle pe i) glae) PDUa (e El-Abad et al., 2022)
(13,14) cdsand) o LS 3l o 5illy Aelaall cililgaal) G sana b slmally elhpanll il (50 IS
sl mase oo LS 2l il de sane pe A5l (5%) (s5ise die Aille Asiee AN D5a5 2a
o ¥ e ) ((Al-Sarraj and Al-Habity., 2013) olialdl z505 ae G155 L 135 ¢(20)
(Khan ef al., 2005, Khan ef al., 2006) ¢l s =ity camall ay5l [l Glasiul ik
sl Jaleall Calalls agudas iyl oo ALL Glasdl Hsaday sbiand) Gsralll gl o Laadas 53
Laliasl ekl s (Kuo e al., 1997)calll glsls & Wshal &5 ) Al ae Gl canll
Lyapina ) olialdl z5 ae @3 canall )5l ciliajeall ciliasaa) o G elianll ClbSl) s b
b oalelall wanll ysill el el o ) Ll udl) (er al., 2004, Wang ef al.,2009
@) (Negara et al., 2023 )&ald) mig celamull aall @b (aliaih hasipe geliwall Jlal
55 ) WSy pal) 8 plianll il axe paliasl Ao il b anall o5l Gnaw o anilis cupeli]
&b ormhall Jaeall e elmnlls ehyanll CL)S Sasd i gs 8 ST L0 IS aaall )54l
A3 35 090 ¢(13,14) oalsaall LS Lae aaaall opadlly GG Alabadll illgall Ge gane
(Ssinse die Aygine AV gags LA ae A5)lae ehead) aall b S Al (5%) (e die Aygine
Gl Of il o3a i (Kars +(20) Jsaall paly g LS eland) aall cili<E anaalls (%5)
Aale ) a1 el 3aL) Can 2l o) sall Limyet die sl alga) (e cule 8 4yl
Pizzino ) elyealls elimull adll ciliS 2 ) Jodaed Gl Cany Las aliadl &8 WA il ) 05 Lae
-(et al., 2017, van der Laan et al., 2022
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) Juadl

S G150 IS ) cililgan ad (b (Glaal) Cilai¥) ga (RBC) slpandl adll i€ aad cillaagia - (13)ds2a

Lag 15/

/6/84)2+SD

/5/3)2+SD

4/8)2+SD

/3/55£SD

[2/8)2+SD

/1/54)+SD

de ganall ol

5.54+0.64

5.82+0.66

6.74+0.29

5.46+0.68

6.71+0.34

5.46+0.41

K1 04

9.02+0.26

8.33+0.43

8.03+0.26

7.79+0.33

5.70£1.06

5.06+0.88

CA

5.98+0.39

5.77+0.60

6.23+0.62

6.20+0.47

4.55+0.41

6.08+1.30

2.31£0.53

3.02+0.44

4.23+0.62

5.69+0.80

5.13+£0.36

5.26+0.70

FA

- 3.8-7.9 x10%/ pl: lY) xie(RBC)ehyanll aall cliyS santil aslall Jaeall =

Estimated Marginal Means of MEASURE_1

TEST: RBC

Estimated Marginal Means

A Lagy (15) JS 4l clilga a3 e sagalall (RBC) shaal) aall iy S slaad cilhagia g -
Al 53

factor1
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) Juadl

JS G99 IS Al clijga ad gﬁ Slaall Cihaiy) aa (WBC) sland) adl) @liS daad cllaigia -(14)J g2

Lag 15/

/6/84)2+SD

/5/3)2+SD

4/8)2+SD

/3/55£SD

[2/8)2+SD

/1/54)+SD

ds gasal) P

6.73£0.73

6.33+0.54

6.23+0.70

10.60£1.25

8.70+3.80

8.254+2.12

K1 04

15.05+1.15

14.75+0.84

13.40+0.60

12.35+0.73

10.23£1.61

5.40+0.69

CA

10.73+1.31

6.08+0.23

9.30+0.29

6.35+0.20

5.05+0.53

8.90+1.04

3.25+0.70

3.534+0.48

4.95+0.97

5.90+0.90

6.20+0.68

6.83+1.97

FA

-
[¥]
in
o

Estimated Marginal Means

- 5.0-13.1 x10%/ pl: ¥ 2ie(WBC) slimnll aall il alaail agslal) Joadl) =

Estimated Marginal Means of MEASURE_1

TEST: WBC

factor1

L (15) JS Ayl il ad o 33galall (WBC) sliand) asll il S 2aad cillacsia gy - (10) Jalaiall
Al 3,8 A




Results & Discussion i23Ul, é\:ﬁ\ &\)\ il

rdaaaally A glialll cliand) adll Gl S alaes (2-3-2-4)

Gl Ao sana & Lnnalls slaall) sliand) aall LA G 50l (15,16) colganlls mibiall <yl
c—als o LS a3l pe Al (5%) (55 dic Alle Aysiee AV 25m e nlSIL Alaladll
Gl e gana (b gandal) Janall (ga el IS A slaall) LA dis @aly)) L ¢(20) Jsaally
(Al-Sarraj and (sl =il ae 3il5 L 13y o(15)Jsall m—aly s LS 2l o)l dlaleall
(Negara er al., 2023) Gald) =il e duhll oda il cudlidl cpa A «Al-Habity., 2013)
canall yodll (pe Adlide 3SI A paal) () dl) A pana (b Asliall)l LA slasd L (mlias) o (53
Ye )anall a5l cpasmal) Jlaall a3 8 2500 & glaalll LAY (alidil cpal) 8 3 Cjelal Laiy
o (8 L) paal) Jaeall oY1 aal) G0 Faall LAY 40w ol ga B ¢(ef al., 2005
c—=sl @A (Lyapina et al., 2004) &alll i b g L 13 ((16) Jsanll 8 LS de sandll
Al Jlee 520 aaall oyodll Jigall (mpel) Aaiis Amal) LAY L 8 Uajale Lialias) ellin of
e gana (A dnaall LA slaed 4 (aleds) G s (Negara et al., 2023) bl =il
ANV asas ae Al b Al al) de genalls 35)lke 2l a5l (e Adbida pSIAT A geal) of )
—als s LS 2l il xe A3)lke (5%) (g5 die Anmally Lslaalll LAY (e JST Ale F;giaa
(20)Jsaall
el IS a0 L lealll LA b cniy) 38 Lae 10,05 3l o) salls Alelaall il gial) de gana W
A)lae (5%) (siimue 2ic Alle Lysiae AN 25ag ae (15) Jsaalb moaly g8 WS oandall Jaeall e
Jsaall b LS anlall Jaeall e Gl AN s g 3 ¢(20) Jsand) 8 LS sal i) e

(20) Jsaalls (e 53 LS 3L e A3n (5%) (sina e dusinn VS 3525 052 (16)
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) Juadl

JS& Ladl) clijga ad (b @laal) cilai) 2a (LYM) 4oslaall) slaand) anll WA dowd cillangia . (15)d 92

dag J15/ JS 392

/6/84)2+SD

/5/3)2+SD

4/8)2+SD

/3/55£SD

[2/8)2+SD

/1/54)+SD

de ganall ol

56.50+2.01

56.90+1.15

57.50+1.87

57.88+1.87

52.90+0.27

55.15+£3.00

K1 04

88.90+1.65

82.80+1.05

81.00+1.00

71.66+2.08

58.40+2.55

55.70+£2.42

CA

98.224+0.69

86.77£2.25

71.80+1.83

1.80+1.927

61.25+£2.14

56.50+2.23

95.10+1.85

82.80+0.72

76.32+£3.21

65.9143.46

57.66+1.19

54.90+2.52

FA

43-80 Yo: i)Yl sie (LYM) slialll LAY Gl aslall Jaeall =

Estimated Marginal Means of MEASURE_1
TEST: LYM%

71.8071 60

Estimated Marginal Means

factor1

(15) JS Al clijga ad O 3aalal (LYM) A glaalll sland) adl) LA Ao cllaugia s (11) Jakadlal
Auadl) 5% P lagg
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) Juadl

JSé &l clijga ad (B Glaal) Cilai¥) ga (GRA) sl sliaand) aall WA duwd cillanigia . (16)d 92>

dag J15/ JS 392

/6/84)2+SD

/5/3)2+SD

4/8)2+SD

/3/55£SD

[2/8)2+SD

/1/54)+SD

ds gasal) P

54.79£2.10

52.3242.06

53.06+2.31

53.86+0.90

54.30+0.80

55.80+2.77

K1 04

66.13+1.69

62.56£1.07

62.00+0.99

59.85+1.93

58.03+£3.22

55.33£3.21

CA

52.24+2.04

51.07£1.67

52.57+1.44

52.92+1.59

55.32+2.49

58.60+2.35

10.65+1.50

12.20+0.91

19.75+1.39

29.80+4.70

43.05+2.17

54.05+0.42

FA

20-60 Y%: )Y sie (GRA) dusall WA il bl Jaadl - =

Estimated Marginal Means of MEASURE_1

TEST: GRA%

Estimated Marginal Means

factor1

(15) JS Aupal) clilgsa a3 ¢ 33galall (GRA) Luaal) sliasd) al) LA Lo cillagia grudagy - (12) Jabaial)
Aol 55 934 Lagy
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tadll Qlad 365 (3-3-2-4)
Glilgall de gana 4 il <00 i Gl 288 il Cililss oo A Glocadd) S0 4l
2l ae 3815 Lo 1y ¢(17) dsaall b LS anlall Janall (e golad) aall ol i) IIL Alaladll
b il ele pe G)\SI elac) DA (4 (Seleem et al., 2006, El-Abad ef al., 2022)
2l yodll Ao gana (A meoaly JS anlall Jandd) o Gusle saned) S5 Gl Ces (A iyl
2o Al iie ganall ST (5%) (s die Alle Lagine AV 29ag xa ¢(17) Jsaal) 8 LS
Khan et al., 2005; ) caald) il ae 4l gl oda cielag «(20) sl s s LS aalall
2l )il Alalaal) ililgall G gana B sl saell €5 i cus b o(Khan er al., 2006
(5%) s5ie tie Aysina AN a5 (17) Jsaadl b WS el Janal) i baa (IS

((20) Jsandl b LS sl o jlaally

15/ JS §r99 IS dyaill Clilgas a3 (& Glaal) Cihai¥) pa (HGB) qliaddl 5u$5 cilbagia - (17)J 2

Taga

/6/5)%+SD

/5/8¢)2+SD

[4/56)%+SD

/3/56£SD

[2/[56)%+SD

/1/8¢)2+SD

ds ganall P

0.03+13.87

12.42+0.19

12.60+0.20

11.60+0.37

10.35+0.56

12.00+0.10

KTy

18.64+0.12

17.50+0.26

16.52+0.34

15.05+0.06

11.60+0.28

11.60+0.40

CA

12.75+0.21

12.80+0.17

13.95+0.02

13.65+0.19

10.15+0.52

11.60+0.24

5.924+0.23

6.63+0.16

8.65+0.32

9.33+0.17

10.85+0.16

11.80+0.19

FA

-9.4-17.4 g/dl :(HGB) —lasll 55 Glangial canhll Jadl —
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Estimated Marginal Means of MEASURE_1
TEST: HGB

Estimated Marginal Means

factor1

550 03 Tags (15) S Latl clilge ad o s3salal (HGB) qliadl) 385 cillausia guags -(13) Lbial)
Al

o) (b s Soibagd) Aeaiy & sadl) iliaal) a3 (4-3-2-4)

Gl gaal) Ao sana pd b Liadds) 38 S ilasgd) Anis Al iliall Mot o duhall il el
2 e G5 L 13 ¢(18,19) cudsanll m—aly 13as 4l andal) Jandd) e amall o)l Alaladl)
Aaat pmleds) Svm o (Wang ef al., 2009; Al-Sarraj and Al-Habity., 2013) ¢Ualdl
cuSgilase) duns (alias) 2ali o (Khan ef al., 2005) Gald) 23 aa 38l515 s seal) xiliall
Jandll e L o G camall )dly el Cile e 813l SLLH el jgla ) pa &
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