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Abstract:

This research was conducted to study the physiological changes in pregnant ewes by
examining certain biochemical changes in liver enzyme concentrations (AST and ALT)
during gestation days 120, 132, 135, and 138. The role of propylene glycol, 2-methyl-2-
phenoxypropionic acid, and alpha-lipoic acid in improving the physiological state
(specifically, liver enzyme levels, AST and ALT) and treating preeclampsia in pregnant ewes
was also evaluated.

The ewes were divided into six groups, with their estrus timing synchronized by the insertion
of vaginal sponges containing progesterone. Each group consisted of five ewes, as follows:
Group 1 (G1): This group received a complete ration covering the protein and energy
requirements of both the mother and fetus throughout gestation, and the normal physiological
changes resulting from pregnancy stress were monitored.

Group 2 (G2): This group, suffering from preeclampsia, did not receive any treatment and
served as a positive control group. Group 3 (G3): Patients with pre-eclampsia were treated
with 10 grams per 50 kg of body weight of propylene glycol orally, divided into four doses
throughout the day.

Group 4 (G4): Patients with pre-eclampsia were treated with 500 mg per 50 kg of body
weight daily of 2-methyl-2-phenoxypropionic acid intramuscularly.

Group 5 (G5): Patients with pre-eclampsia were treated with 50 mg per 50 kg of body weight
daily of alpha-lipoic acid orally.

Group 6 (G6): Patients with pre-eclampsia were treated with 10 grams per 50 kg of body
weight daily of propylene glycol orally, in combination with 500 mg per 50 kg of body
weight daily of 2-methyl-2-phenoxypropionic acid intramuscularly. Blood samples were
collected from the jugular vein of ewes in the groups on days 120, 132, 135, and 138 of
gestation. The samples were collected in tubes without anticoagulant for biochemical
analysis.

The results showed physiological changes, specifically a significant increase in the mean
concentrations of liver enzymes (AST and ALT) in the experimental groups (G2, G3, G5, G4,
G6) compared to the control group (G1). Conversely, a significant decrease in the mean
concentrations of liver enzymes (AST and ALT) was observed in the experimental groups
(G3, G4, G5, G6) treated with propylene glycol, 2-methyl-2-phenoxypropionic acid, and
alpha-lipoic acid, respectively, compared to the control group (G1).

Keywords: Pregnancy Toxemia - Propylene Glycol - 2-Methyltyl-2-phenoxypropionic Acid -
Alpha Lipoic Acid - Pregnant Ewes - Liver Enzymes (AST-ALT).
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G oY) cpdd 8L 55 ae d5)ke UL (19.18-19.14-18.12-19.40) e sall duas b oS5
e e Jy 1385 U/L (18.55) ladie deaal 8 5385 &l Cus (G2) Aol de ganall e die aall Juas
cleganall ells b Jaall ol gz Laill s ol guiadl) Alaiall) e

G oY) el 3B S5 giiee B (P<0.05) (grine pliny) dllin jgls a8 Jaall (e 132 asll S LT @
e d3lie UL (28.92) laxic duadl) 8 o3:S5 gl Cum (G2) SlasY) alal) degana zlas ie ) Juaa
¢ UL (18.58) laxie dadll & 0555 aly Cus (G1) obedl 2aLlal) degene zlad i Jeadll 8 0S5
gl e Al deae 8 oY) cd 38U S5 Giee 3 (P<0.05) (sine gl Gias Liad Gl
(28.14-27.94-30.52-29.32) laae  deadlls 0S5 il s (G3-G4-G5-G6) dujaill cile gane

&S5 il dun (G1) oladl alall 2l degene e Juadll b 0S5 ae d3lhe Mgl e U/L

Aol Clesana zlas vie ol leall aacill age igas ey 13ag U/L (18.58) laxie Juadl

deae b VY el AL 5855 (gginn B (P<0.05) (ssine paliadl @llia OIS Jaall e 135 asll 35 @
26.21-24.30-) laxic ol dema b 0585 &l Cua (G3-G4-G5-G6) dalled) Lipill 7 las 2ic )
2S5 &l G (G2) (aY) L) desane zlad die ol Jeae 8 035 ae A5)lke U/L (26.14-25.04
el AVl okl Ay ddlaia) Gigas e Ja laag U/L (26.44)

Jean & OV el AL 555 (ggina (b (P<0.05) (ssine aliss) Gan dasl) (30 138 asd) 8 XS @
ladie duadll 8 VY ol 3G 35 4l Cum (G3-G4-G5-G6) duaill cilegana zlas sl )
L) zled Ao gane die p)l Jean 8 0385 ae Bjlae i) e UL (22.30-21.44-22.15-20.22)
and ) oY) oel 28U 35 (ggine ) Akl e U/L (25.88) xS by cus (G2) eV
Ll zlal saa Alsi) Ao Ju 13y Akl LsV0 dalladl zlaill Clegana 8 Gannlall dunglesadl
Aeaiueal) dgaSl

Gaeny dalladll Al degendl) zlay JoSie Cpaligally Aadlaall AN degenal) 2 lad G Lok A5jladll dicy @
Lol Ao ganal zlads gl W many Aadleall dusalsl) de gana) zlais chigny (Ssid —2 (e —2
Aallaall dosludl desanall zlas of an5 L cliguny (mes (oSoid =2 Jise =2 5 JoSle Cling s dxlladl)
il el Jeall dabiaal) diajll il DA cligny plaes oaiSoid =2 Jie =2 5 JsSle g il
Aavie adll Jean b Y el BB K5 Gady Lab 3l
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((UJL) pll Jean B ALT ¢i¥¥) cpaal 28U (Ggina Janugia gl 1(2) o) Jgaad)

G6 G5 G4 G3 G2 G1
Jaall 558
19.40% | 18.12% | 19.14® | 19.18% | 18.55% | 19.02?
+0.65 +0.88 +1.08 +1.33 +1.22 +0.99
29.32P°" | 30.52°" | 27.94°" | 28.14" | 28.92P°* | 18.58?2
Jeall (3 132 a5l
+1.36 +1.69 +0.99 +1.31 +1.70 +1.60
25.04°" | 26.14°" | 24.30%" | 26.21°" | 26.44°" | 20.34?
+3.68 +1.07 +2.73 +3.37 +1.23 +1.54
20.22% | 22.15°°" | 21.44°" | 22.30°°" | 25.88°" | 19.22%°
+2.50 +1.52 +1.22 +1.60 +1.43 +1.77
O (e 4180
35
30
25
20
15
10
5
0
G6 G5 G4 G3 G2 Gl
mY sl m YVl omves al VYA 5 sl

:uatll aalaa (B (U/L) adl Juaa (B ALT oY) Caal 4BU (§iin Jaigia il (2) ad; Alul) Jabidal
:AEdla -5
:Auatl) zlad e aal Juas b (AST-ALT) Sl cilasil Jals il 4adlia
danslsnadll 35n) pan Al muslae lad 52l daal) (g (120) psd) 8 2D cilal Lalds 235 Jacigia S
UL (42.32) (G1) o) lall desane b zleadll vie Jaall el 03S5 Al Cun Jeall el Luaylll
Lt Slabally Sl e waedl g Al Lails Selay s e dyfale (1.51) UL (19.02)
.( Oztirk, & Mamak 2023; Souto et al., 2019; Hassan et al., 2024)
sl A (—eY) Cadd ABU —cliLul) ol ABL) 5815 Lagia B (P<0.05) (goine g i) Gia g
((G2-G3-G4-G5-G6) Leall pansill (s ool Giaaidl Al e ganall zlas ol Jaall (30 (132)

169



Journal of Hama University — vol.9 —=No.1 2026 2026— J &) ¢all — 2alil] aladl) — Slas dsals Ao

AU a3 puall B Goadll Ay 5 a3 e Ll (AST) 5 (ALT) 2 cilayy) bt ciligions gyl 05 8
<Yl 4y .(Aly & Elshahawy., 2016) 2SI s & ggaall KI5 Aol ol 28D ()l e <l
Cus chacayal)l S selas Aanllly 2SI WA e ) aSH WS Y gl pan sag of oSe desinal
LaaalY) Qs i) Asadagll AN 8)8 Crea ) «GGT 5 AST 5 ALT (ie call clasii) (sgine syl (305
By Ol coufinll) mns G g - 2K (8 Ayl Lmanadl) sl Aulaiad SY) a Sl AST ai) ddaudlsy
Al LA saall oS1 gy Cum Sl bl e o phall il 8 pall deae G 2S)) layi) (ggiss
EL-) ge sl mi iy .(Khames Mustafa et al., 2023) dslall Glacaall jiexig LynisSeuall 8 Jlag
J<éy cahagly Bagale (< el culK LDH 3 GGT 5 ALT 3 AST Llis cibigics oS3 ¢ua (Deeb., 2012
g WU KT R B
Gl yaally elacall aaally Digeal) ALl il paall Lus ) (Oztiirk & Mamak 2023) sl ae i <lliXS,
Llai 3805 3 (gine gl Cagan lialll Lal G Jeall pecty Lbadll sl & Sy 2SI Al
Lol Sl Laaly ASH Catldagg (AST-ALT) 2l eyl
glad & (AST-ALT) 2l clasyil Lol 3805 Jacugia 8 (P<0.05) (spine (mliadl Cagan dudpall il el
=2 mang JsSle Galug il dalleally daall e (138-135) oisidll Dl (G3-G4-G5-G6) wile sandl
e uSoid —2 dine 2 5 JsSle gyl Gn AU sl W aesg clisng (oSsid -2 e
e igun
e dhdidl cBliil) PPARE 5 dady cbulh 5o clisns ym oaSoid2-diw2 Gans ) @lld 25ey 8
('at-w.:‘\ﬂ S e dl Jalb cadadng (Peroxisome  proliferator—activated receptor a eyl
& L) Baus] iy Cua ¢ aaall D) ddee 8 AL Cliall pe Jeliy (PPARE asdiii 3yaasg Al
oilagll ASll @) e Sl (2008 Schilutze Segen Farmazeutik) a swanSy sully LyaigS gl
Ll 8 sl o) S bl gl (Cal et al., 2009) caldly ( Rook., 2000) cald) ae Lails sis
Jaee gli) s 8 s sl e ety <00 Aaallly Lhlia e Osadl )3 e Aail AN clal
Sl s poall dmjadl AieY) aaea b of (Cal et al., 2009) caldl mal iy Al aadiy L)
—dine2 ey 2kl of Load Gilaly + el (e dlle Ay 2l Alasga Jala I 5 11 5 1 dpmpetl 3l
LaY Leiw el e elgml¥) o8 opall a1 (e Boal Clejall and ey ol Alas Helal cliigug - uSpud=2
Gend e a2l s 8 Lasale Gund ek ol JsSle calng b 23 of (Cal et al., 2009) b
ool 3T 3 lsaayy ol (Cal-Pereyra et al., 2012) s G L sa5 ¢ (AST-ALT) 2l clasil L
— o Ssid 2= a2 aan zOa] SV Adledl) (6 L pmall 138 e palill el Al il b 23]l
o S e i Lee 20 3 Liaal Galea¥) 85 (pe M cihuldll 130 oY Jaall A iles & ligug
Ll eats Al (alead) sl 330 e chuldll Jeas el Jle sdle . (Steiner., 2005) LSl L)
.(Georgiadi & Kersten., 2012) wyulall daad (D (e Wiy Laa ((LPL) iaal) oo ) 5l
: alalinN-6
Goise g0 ) (535 Leaaddd sl Aadal) 2 o b alsad) 2 el die AilaSoull clprtl) Ay DA e
(AST-ALT) Ll clasi¥) 5<5
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Sl S5 Gine o ) sal Slisny oS5t =2 Jfse =2 mea 5 S Gl slbe) of o
dan e SIS AL dadleal) ail e gans 3l (pe Jemdl U5 ol e el b 20

rabuagl) -7

anl Jis 1Y g damslsniadl) Clpual) G asi 1Y Bpdads Aals Alaye aa3 gladll die Jaall dlsjye o)
LAY dnzmall GilihlaaYly el pantll (mge Gigan c Jealdl

W leall paniill e ke e liisuny (oauSoid =2 Jine =2 mes 5 JsSle Galug ) llacls pemgs

dory A5 L) L) 5815 Ciligis baan e oy atlinl 058 GlliS; (mpall 23 & 43 (e

Oo aall Gy (gl Laglend clystia Luhay Jeall 358 ol ulsall zlad e duagloiadll Gl CaiS o

cgtenll pactll (mye e aalill ol saill
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