[ Downloaded from ijem.sbmu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.16834844.1399.22.1.1.8 ]

Ol el gilio 9 525009,0 28 (galone
it et oD = Sy Slodd g (S esle sBWI1
(YR Gl = (935958) Y = Vo slraxto Y (50 lond 090 9 St (5090

IS slag sl lale 5 (Shs wade Oz S Y sb 5405

allbs

=

GBDQ33 ¢S

¥ o5 Al Sl glaise 5

YWBP\_,SSJ‘\GJy%}wA)Sgivgga@)ﬁa‘\GJﬁ%y

9 3200908 998 asle suSia 53y a0 908 938 (535053588 AT 3K e (Y (0l ey lials ¢ylialy o3l ( rslidiciin s suStsla (3

LA il pms LA (Sl (g5 1 s (Souhens 93 Sasilis (HUED Sl o5 ik gd (S5 psle oltoly unnd slie

e-mail: Ghasemi@endocrine.ac.ir { pawuls jial 3o auasd s3lie 5 5350550 a8 asle suSiin o5y il g5

oS

- *

ot Gda il e 645 Slags 5T e gl Sl L ol es Ges ¥ g5 Culd 4 S Ohley 55 (GAS OV iaeis

SIS 5 (AST) 5l,isl 5 graal skl (ALT) 51,0515 groal VT (Glaa 5T a s o 3 D128 5 g5 3 oy 1 anlllase
fd.JJLZ...ﬂJ bh:"’J;gfi.J"“p Q:'.}‘Yf sdzJUaﬁ 03_1_;3 :LAU:’}J}JEJ‘ .J..:BLJT tyuZJLlJ ‘_,J..!)""DLGL“U:’J‘JJ (ALP)JUL&.J

GF 3w e el el LY pa cobs oz Cobs 5 cubs ol zi + dald cald ad e oy S
Ver) b Sl oo 7 oite ol 25 b Oless 0y 8 slagtise A3 W (oSS pa (bl 4 08 s ¥0) s 5505 55 2
Sy s 5 ey ole G g a allas payd 50 pse 53 ALP 3 AST ALT Olpe lin S Cibps (2 o g5 e
SRS 4 e Sl 5 5 433 ALP 3 AST ALT wiily (253l o s pebas (slils mls (gl b go laasily i (g 805100
L233 OY/Y Olses & AST (p=2/808 (2 js Ml doly OOALYA Jlia 55 SONVEE/A) dupys WVIF Olse 4 ALT
Jliays FARITEYOIO) Aoy VO Olje 4y ALP 5 (P<o/vvn) (ad 55 Ml Aoy Vef7exp) s> VFVFRYY/T)
4 i oS 550 b Sl e Vb g 16 S amD ia S ek ole 3 =YY 2l s Ml ol OVEFRN YIS

gt elyen ALP S AST ALT o mhows 20l L oS s S 645 ulis b glaj2ae 53 48 5 Shee slapasils 5 pg0

S L BT Y g cubis il i iguals (1851
A3/0/A allie Byl — A4/E/T tiadlal il oo A4/Y/Y - callie iliu

Gl sl i olidas Gl nls sl e o llaels
Vs oo S 4 s s 5550 slagless
So5slon lagiss b JsSlse S (NO) 553w
Gl 5o NO Jw)y ealyd (EaK Mol Gas 59 saaie
Jalits 5Lanel il 53 slams 53T taal st (EOIS Y g 63
318l 3 giel (YT 5 (FAST) 305 ginal Bl
S50 U8 4au wiy Sl aS u Slae padld ol gie 4 (ALTY)
o el Gl 58) Gataa s il 53 K513 saliial
Ols—ie s ALT g AST (ALP) 56l JLSIT 4y 5T
3T He gaS sladsha G canl slagadls
Vs

oialS el sud GELISY £ g culbio 4 i T sl gas

i- Nitric oxide
ii-Aspartate amino-transferase
iii -Alanine amino-transferase
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ALT: Alanine amino-transferase, AST: Aspartate amino-transferase, STZ: Streptozotocin ALP:

Alkaline phosphatase
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i -High fat diet-streptozotocin
ii -Relative centrifuge force
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Abstract

Introduction: Liver disorders in patients with type 2 diabetes (T2D) are mostly associated with
higher serum levels of liver enzymes. This study aimed to investigate the effect of nitrate
administration on the serum levels of alanine amino transferase (ALT), aspartate aminotransferase
(AST), and alkaline phosphatase (ALP) in rats with T2D. Materials and Methods: In this study, 24
male Wistar rats were divided into four groups: control, control+nitrate, diabetes, and
diabetes+nitrate. T2D was induced using a combination of high-fat diet and injection of low-dose
streptozotocin (30 mg/kg). The rats in the nitrate-treated groups received sodium nitrate (100 mg/L
in drinking water) for six months. The serum levels of ALT, AST, and ALP were measured at the
beginning of the study and at three and six months after nitrate administration. Results: Diabetic
rats showed increased levels of ALT, AST, and ALP in the serum at six months. Nitrate decreased
the serum level of ALT by 17.6% (65.7%4.8 vs. 55.8%2.3 Ul/L; P=0.0659), AST by 52.2%
(161.3£13.3 vs. 106.0%6.1 UI/L; P<0.0001), and ALP by 15.1% (606.2+35.5vs. 514.4+12.6 Ul/L;
P=0.0339) within six months. Conclusion: Long-term and low-dose nitrate administration improved
the liver function of rats with T2D, as reflected by the reduced serum levels of ALT, AST, and ALP.

Keywords: Nitrate, Type 2 diabetes, Liver enzymes
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