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1-Alkaline phosphatase(ALP)
2-Alanine aminotransferase(ALT)
3-Aspartate aminotransferase(AST)
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1-Glutathione(GSH)
2-Lipid peroxidation(LPO)
3-Sodium Glucose Transporter-2(SGLT-2)

(VAY (2 09 (2 ooLa)VF Y 55 g alasa 1Y sl YA o 90 -l Glae ) dlas

OIKen 5 58,3 4gll

5505 Je wad clbeo LS ada ek i
(V) S alah 1 oS Jals SELE L 5Y sl sila

S wil oo arelinud I Lagls ol 51 S
i suS O S s 9 Sy P s Jole S
o ) ol Gloss 51— 5 il il
aSlie Gl e o8l ¢ par ol faile 0 5a slag e s
342 Ol Ol (Hlaads (sl iy al
(A)s s oo s0liin] yie gus]

oy et Bl guS cnan (ilae olay)S
Sy sty L 1 welind oKy (3 yms )
sl gsls ol aiilas neliad s (5 9510 b
preali Jla 50 glad sl 5o cie pn 4 Gl swas
S slaceal dlaa 5l Jslw cua 590 el
sladsbo 5o weliid s cans 355k sl oo
S ey ee ol 4 Gy el sadi Gaddie S o
S b o35S ol T L aJal,y Grulysl
O Do 09 (e OB el iy (glacid 5l
ol g <1 Jladl 5 ol ualind oSy cuacy o )ls
aile el Sl ST Lads SK 5
P i ey yate S ) M(GSH) o 53 8
OspeelaseSlng po5 Oigas 5 Slasesl BT elis
(A1) 2t g0 (LPO) s

Rl mas J5U suiiSlge S o) sl
S el s sl gl 5 T(SGLT-2 ) 5u s,le
08 N K oi a3k (ual < 35k 51, o san 3
5508 aal ool ol aas e LaalS 5 5K sladd !

Sl sl G el L (ol Sl sla sl callad

V¢



S o sannn 32 (25 5laalgal 3

Shs—a s—adslaas el LYY

Ll ol 515 Ghipg 531 b bl sas casaliend 5iSas
slaasl as sule (s siae slacdob Lo 5 oS00
S Gy 5 ad il s aS GAT o wad sl pea
g O 5l el s Yo i Lo (i
a0 80 (nlle b 50 S5 sl Sl sl (gla oo 5
plast L5 pole 035555 5o ol 3308 3l s o 4
SIS Bl a5 ¥ 558 e adY el
sad (555l pnn o AL s a b (5 la g
6l 5 s LT slandy 5 sa it 5 pads sl
(ALPAST ALT) 50 S (slaas ] collad 558651l
(Sl BT glaci s aladl cga was soliinl
siis b pule (35550 o s 8523 oS slacily
5 PH=V/¥)V(PBS) wlicid 3L Jslas o 5535 san
L 4880 )+ Se 0 e 55508 (Jse slao 0
6o (290 Jolae 5 B S 558 5Tl Ve ee 50
5 MDA) s 8alTss o I l—se (s
saliicul 35 e (NO) s iaSI S 35 slacl e
o5l il siasd (sla s 8 (sl 038 S )55
Salaays Ve Galloyd o sadi s Al glad ga
38 K 5158 6 SllE 5 sobe SbnS Ol Jal e
o0 b S ilen (el &, Sl sslin wl Ly
Lo 4o (D050 0 slagi s a5 552015,

38 K558 s o8 S S g S

1-Phosphate buffer saline(PBS)
2-Malondialdehyde (MDA)
3-Nitric oxide( NO)
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Abstract

Background & aim: Cyclophosphamide (CP) is an immunosuppressive medication which is
primarily used to manage and treatt of neoplasms, including breast cancer, lymphoma and
Leukemia. CP as well possesses many side effects, including hepatotoxicity which leads to
mitochondrial oxidative stress, cell death and hepatic necrosis. Empagliflozin (EMPA) is a Sodium-
glucose cotransporter-2 inhibitor used to treat diabetes and has antioxidant activity. The present
study was designed to investigate the effect of Empagliflozin on hepatotoxicity induced by
cyclophosphamide in male rats.

Methods: The present experimental study was conducted at the School of Medicine, Yasuj
University of Medical Sciences in 2023. Twenty-four male Wistar rats were divided into four groups:
control group, CP group, EMPA+CP group and CP+EMPA group. All groups were treated for 11
days. Moreover, blood samples were obtained and the liver was removed. Plasma levels of ALT,
AST and ALP were measured. Homogenized liver tissue was used to measure malondialdehyde
(MDA), Nitric Oxide (NO). Liver histology was also performed. The results were analyzed by one-
way ANOVA and Tukey's Post Hoc test.

Results: The results indicated that cyclophosphamide triggered a significant increase in the
plasma level of AST, ALT enzymes and the level of NO and MDA metabolites in the liver tissue
(p<0.001) and increased inflammation, edema, congestion and tissue necrosis compared to the
control group. The administration of Empagliflozin led to a decrease in plasma levels of AST and
ALT enzymes and tissue levels of NO and MDA and decreased tissue changes compared to the
cyclophosphamide group. Furthermore, Empagliflozin reduced histological changes both as
prevention and as treatment.

Conclusion: According to the results of the present study, Empaglifiozin can reduce the
hepatotoxicity of cyclophosphamide probably with reduction of oxidative stress.
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