http ://aammt. tmmu. edu. cn fi ZEZE R K ek, 2022,44(10) 1009

DOI:10. 16016/j. 2097-0927. 202110145

W T At 2 BYHE AR 5 KRR BY B BIEAR P

A R LA B IRSRI L ERBL, T A 400037 T, RERE A E Ak (5 = E AR ) R B
BB

[(HZE] HIY HTHES S (equol ,Eq) Xf 2 BUKE BRI (type 2 diabetes mellitus, T2DM ) 2K B ' I
PR FIRT B 2H LU R A A AE R 7K P i 52 S AT BeAE AL . Jjids M 6 JAli¢ SD K
50 H IR (n=10) 25 T8 38 fR)RHIR 5% 40 2w R e Wl 4B J0K G e U A7 T 3% T M T 4 8 57, T2DM
REBEHY , B 34 H,T2DM BEBIZH (n=9) 45 T & I m M ARDRHR 5%, Eq T F90 20 70 455 AL 20 iy |
G4 ARSI (EqL,20 mg - kg™ - d™',n=9) il (EqM,40 mg - kg™ - d7',n=8) (@5l (EqH,
80 mg - kg™ - d”',n=8)Eq W H T, HELTH 12 )5, KK R 74 WUEF ( creatinine, CREA ) | JR
2. (blood urea nitrogen, BUN) JRMR (uric acid, UA) 5 B 20 ZH 5= AL i 26 R 45 B 7K -, HE \ PAS 3t
0 7R B AR A 22 4L, Western blot Jz RT-PCR A5l ' 2H 218 [H 7 E2 #HICH ¥ 2 (nuclear factor
erythroid 2-related factor 2, Nrf2)/|fil 2T Z % 45 F#-1 (heme oxygenase 1, HO-1) 3@ [ 184 15 /410 il 175 .o
g THU12 G, 5XT AR L, R T2DM KB CREA (BUN \UA 7K°F & 3 7415 (P<0.05) ,
' 221N 1% (malondialdehyde , MDA ) | TNF-o 45 58 {0 )W 380 % 48 iE 45 #5 /K F 2 2 J1 5 (P<0. 05 ) HE
PAS Be (@45 5 R B/ NERIRBRIG R R IEAL U 22, B /N BE G B0 5, B /NS 28 4 B I ok, B LR
& Nif2 (HO-1 Al mRNA FhKF L% Nif2 2 K F 5835 IR (P<0. 05) 5 ST AR L, % Eq T
AL TE CREA (BUN UA JK-F- 1 R (P<0.05) , 4021 MDA [ TNF-o £ 5840 BB R AEFE B /K1 ik
FREIR(P<0.05) ,HE [PAS Y (.25 5 1 7 5 o sl b 40 45 W S sl 4, EL Nef2 (HO-1 2 [ il mRNA 38
KA Bk Nif2 35 K- B3 THE (P<0.05) , % Eq TR AT 22 R Ige 7 Lo a5k MESH
REAZ AL T2DM K B I ZH S0 L ORI 2 PR 77K, A4 B DR 47 5800, Nief2/HO- 1 38 i F] BE A
th R HEAEN]

[REER ] MESH ;2 BUBRIRIE 5 B JUE ; S8 AL ARAE SO s B PR E2 AH G A1 2

[PEZEZES] R282.71; R587.1; R692 [ XEktRERL] A

Renal protective effect of equol on type 2 diabetic rats
LI Shuo, NI Xiangmin, XU Zhe, ZHANG Guiming, CUI Hangiang, WANG Jian Department of Nutrition, Second
Affiliated Hospital, Army Medical University ( Third Military Medical University) , Chongqging, 400037, China

[ Abstract | Objective To investigate the effect of equol (Eq) on oxidative stress and inflammatory
factors in renal tissue in type 2 diabetes mellitus (T2DM) rats, and explore the possible mechanism in the
process. Methods Fifty SD rats aged 6 weeks were selected, and 40 of them were given high-fat and high-
sugar diet combined with intraperitoneal injection of streptozotocin to establish T2DM rat model, and finally 34
out of 40 were successfully modeled. The rats from the control group (n=10) was fed with ordinary diet, and
the T2DM rats were further divided into model group (n=9) , and low- (n=9), medium- (n=8) and high-
dose (n=8) Eq intervention groups ( gavage intervention of 20, 40 and 80 mg/kg Eq, respectively). After 12
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consecutive weeks of intervention, serum creatinine (CREA) , blood urea nitrogen ( BUN) , uric acid (UA),
and levels of renal oxidative stress and inflammatory factors were detected in each group of rats. HE and PAS
stainings were adopted to reveal the histological changes of renal tissue. Western blotting and RT-PCR were
performed to determine the activation or inhibition of nuclear factor erythroid 2-related factor 2 ( Nrf2)/heme
oxygenase 1 (HO-1) pathway in renal tissue. Results As compared with the control group, the serum levels
of CREA, BUN and UA were significantly increased in the T2DM model group (P<0.05), and the levels of
oxidative stress and inflammation indicators such as malondialdehyde (MDA) and TNF-a in renal tissue were
remarkably elevated as well (P<0.05). The results of HE and PAS stainings showed increased glomerular
volume and mesangial matrix, thickened basement membrane of renal capsule, atrophy of renal tubules and
dilation of lumen in the model group. Moreover, the protein and mRNA levels of total Nrf2 and HO-1, as well
as the expression of nuclear Nrf2 protein were all greatly reduced ( P<0.05). In comparison with the model
group, the serum levels of CREA, BUN and UA in the 3 Eq intervention groups were significantly decreased
(P<0.05), levels of oxidative stress and inflammation indexes in renal tissue were reduced (P<0.05) , and
the damage of renal microstructure was notably improved. In addition, the protein and mRNA expression of
total Nrf2 and HO-1, and nuclear Nrf2 protein level were obviously enhanced ( P<0.05). There was no
statistical difference among Eq intervention groups. Conclusion Eq reduces the levels of oxidative stress and
inflammatory factors in the renal tissue of T2DM rats, exerting a protective effect on the kidney, in which
Nrf2/HO-1 pathway may play an important role.
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Nrf2) 2 5 fEHi 14 (Proteintech 23 1)) | Ifil £1 3% 48015 -1
(heme oxygenase 1,HO-1) £ 75 [EHi {4 ( Santa Cruz 2
a]) , H il -3-15 e it S ( glyceraldehyde 3-phosphate



http ://aammt. tmmu. edu. cn

il 25 %2 B R, 2022,44(10) 1011

dehydrogenase , GAPDH ) B 53 [B 41 {4, RT-PCR ¥fi % 5%
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5t P /bp
P1 P2
GAPDH CCATGTTTGTGATGGGTGTG GGATGCAGGGATGATGTTCT 245
Nrf2 TGGCAGAGACATTCCCATTTG CTGCCAAACTTGCTCCATGT 197
HO-1 ACGCATATACCCGCTACCTG TCTCCAGAGTGTTCATGCGA 177
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TR (P<0.05) , W] Eq 7] 12 35 k3% T2DM K
B UiEe. MO, ARWFSE iR i HE YL a1 PAS Ju a0
SR LN 0 S 25 4 A8 b, HE Yoo 25 L i R i 2]
HERE /NI R B /NG R I B T IN R A
ek , PAS Yea 2 L 7R AR 7R 41 K B /N BRI JIC A
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