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Protective effect of Metformin on Streptozotocin-induced
nephropathy in diabetic rats

Yan Mei, San-tao Ou
(Department of Nephrology, the Affiliated Hospital of Southwest Medical University,
Luzhou, Sichuan 646000, China)

Abstract: Objective To observe the effect of Metformin on diabetic nephropathy induced by
Streptozotocin in rats, and to explore its preventive and therapeutic effect on diabetic nephropathy. Methods
Thirty-six healthy male 14-week-old Wistar rats were randomly divided into three groups, i.e. normal control
group, diabetic group and Metformin intervention group. Streptozotocin was used to induce diabetic rat model.
TNF-a, IL-1B, IL-6 and anti-inflammatory cytokine IL-10 in the renal tissues were detected by Western
blot. Results The levels of TNF-«, IL-6 and IL-1B in the renal tissues of the diabetic rats were significantly
higher than those in the normal controls, while the IL-10 level was significantly lower than that in the
control group (P<0.05). After treatment with Metformin, the levels of TNF-«, IL-6 and IL-1B in the renal
tissues decreased while the IL-10 level increased in the diabetic rats (P < 0.05). Conclusions Metformin can
ameliorate diabetic nephropathy induced by Streptozotocin in rats by inhibiting the expression of inflammatory
cytokines.
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HF IL-10 —H1(1 : 1 000),4°CHF 5 7% , BRI K
Ve—H0; &M —Hi(1 : 1000), 257607 40 min, BEA K
Ve H, B EHUNIH Image J Fi1 Imagine 4k {443 #r
Bt ge 4 -
1.3 FitFEFE

B TR ] SPSS 19.0 S it TR
BB« bR 22 (x = s) 3w, A0 HLE 5 225047
Wi HL A SNK-q K356, P <0.05 b 22 74 G it 2#
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0.000 #10.003), — F AU TNF- o (IL-1B .
IL-6 AYZ IR THE DRI RY A, T 1L-10 Ay K
KRR PRI I T . WL 2.3,

1 2 3
TNFo o | S c— o—
IL-1p | —
IL-6 wm— e —
B -aCHN o A A—

1.57

1.0 4

0.5 4

EE A ik

TNF-a  IL-1B

L TR R 5 2 BRI 4 5 3 — F XU+ T4
)5 IEH W L He A, P<0.05;2) 585 iR HROTIZE e 4%, P<0.05
2 BERKREREXRERF TNF-o.
IL-1B & IL-6 FIRIE  (xx53)



T E BB

521 %

1 2 3
[L-1() —  — —

B-aClin ep— — —

1577 == 1
vl

i == 3
% 1.0
i
=
2 05+
o
4

0

12 IEH 0T R ; 2 B PR I 5 3 — FF SRUIRT i
DS IER X IR AL, P <0.05;2) S5 RIm I RIZH H AL, P<0.05

B3 BAKRSEARETFIL-10 RE (xxs)

3 it

e LR ] 5 | e 28 1 5T IR 2 & AR AR JURIAE ARy
PR | Fe T8 U AL 2R =, ] 5 5 B
Kb VA E KR T B BEE A SV K I &
A8 PN R AR A R A 7 A (R B /DN R Ak 291 3
H TR 48 158 1ICAM=-1 5 15 /NGF 1 Bz 400 i ¢ 3k 3
2, B AR /NG T BB 6 240 0004 P B A R S
Z B RS, 3 B AR K, ' Dy e Az e,

TSI E R —Fh e M REbE 2y, AT RO
PRI B BB 1 ThRE, X VT REVS R AL B
P RG] 3E o Z R R AR OB , D A B AR 2R
FEA A P A 08— RUICRT s 23 e K Sk
FE A e, DT A AR B U 2E 2 P %) SR Ak 1 380 75 Ak
TR 2] AT L/ IV 3R A AN R, el B O O 4 S vz
PR ARAE AR, (B H FOCT P OUICR & d i Bt R
A oFe S 3060 6 T A R4 4 FH v 20 I . TNF-
o JIL-18 f IL-6 JZ I IR 8Ch & H iy 4 4E K+
FEn , B R R NI S8 507 (5 55 5 T 1L-10 Ay
I AR AT R e bR, HIDR R ALY ST
REES o HIBLAAIFE R TNF- o IL-18 .IL-6 J
IL-10 >fe s B A BRUE IR ) SRE - PR RO ARAS o

ASZYS AR ARG i R, I H & BN PR K RS I
ZH A S HE A0 L P T TNF- o L IL-18 M2 IL-6 34/,
PURIEANME A F 1IL-10 30 45 7 I RUIAYT S
IR T B, B AR sE: , B RS E Al L Rl S ht R
30T 20 L D] 2R ST A B i o PR, 28 AT —
UM EAC 35 48 PR i A8 3 190 B ) R il ol %o ' O
18 9 ST 2 ML Rl PR I 1R B . AR BB i — 20
FEREAHSESLES , — 7 PR IR T ST X e
AT ELEE I B R E L 55— 5 TR DA 4 L R 1A

IRV — B RTEAR AL o

BN ARG S B P RSUICRS H F 55 B
8 A PR AP AR, AL vl B8 55 40 D PR s R
B T S A A PR R

& £ X #:

[1] YAO Y, FOMISON-NURSE | C, HARRISON JC, et al. Chronic
bilateral renal denervation attenuates renal injury in a transgenic
rat model of diabetic nephropathy[J]. American Journal of Physi-
ology Renal Physiology, 2014, 307(3): F251-F262.

[2] HE Y, XU Z, ZHOU M, et al. Reversal of early diabetic
nephropathy by islet transplantation under the kidney capsule in
a rat model[J]. 2016, 2016(4): 1-12.

[3] VERA G, LOPEZ-MIRANDA V, HERRADON E, et al. Charac-

terization of cannabinoid-induced relief of neuropathic pain in rat

models of type 1 and type 2 diabetes[J]. Pharmacology Biochem-

istry Behavior, 2012, 102(2): 335-343.

HUANG LY, TSUI DY, WILLIAMS C M, et al. The furoxan

nitric oxide donor, PRG150, evokes dose-dependent analgesia in

[4

o

a rat model of painful diabetic neuropathy (PDN)[J]. Clinical Ex-
perimental Pharmacology Physiology, 2015, 42(9): 921-929.
[5] MW, E52, SRR, 4. — HOSUNCR B R A o7 2 B R 9%
BT R LLER[J). Hh H AU BE B4R, 2012, 12(2): 86-89.
[6] ik, 26T, MR, 5. — HIXUNCRHRE R 1 i fE 3 S RE 05
Wi [3]. P BE R R 224 ( F AR B4R, 2010, 30(5): 713-716.
SRR M, AR T T ZORUIRER & i AL ) 2 BOHE RS & Tl
RIS B 9 SR A HGF JUIFE B 3 B e R T ARG R[], 12 T h B2 2
Kef2#4R, 2016, 18(8): 211-213.
YUE W, YANG CS, DIPAOLA RS, et al. Repurposing of met-
formin and aspirin by targeting AMPK-mTOR and inflammation

[7

—

8

—

for pancreatic cancer prevention and treatment[J]. Cancer Preven-
tion Research, 2014, 7(4): 388-397.

[9]1 SAISHO Y. Metformin and Inflammation: its potential beyond
glucose-lowering effect [J]. Endocr Metab Immune Disord Drug
Targets, 2015, 15(3): 196-205.

[10] A, T B, XUHE. FIHLE KIS — I XUIIR YT 2 BURE b f:
JIEEH 53 T 8 R S S R RS B2 9], v e AR 2 A s
2015, 25(15): 43-46.

[11] CUI F, ZOU D, GAO Y, et al. Effect of tongxinluo on nephrin
expression via inhibition of notchl/snail pathway in diabetic rats[J].
Evidence-based Complementary and Alternative Medicine, 2015,
2015(7): 1-11.

[12] BISHNOI M, BOSGRAAF C A, ABOOJ M, et al. Streptozo-
tocin-induced early thermal hyperalgesia is independent of
glycemic state of rats: role of transient receptor potential vanil-
loid 1 (TRPV1) and inflammatory mediators[J]. Molecular Pain,
2011, 7(1): 3278-3294.

[13] LI X, LI C, LI X, et al. Involvement of histone lysine methyla-
tion in p21 gene expression in rat kidneyin vivoand rat mesan-



o5 20 9

HH, 25 I XSUORP I B R Bl 1 U F) DR-AP /B L 52

(14]

(15]

(16]

gial cellsin vitrounder diabetic conditions[J]. Journal of Diabetes
Research, 2016, 2016(10): 1-12.

JIANG S, DU P, AN L, et al. Anti-diabetic effect of coptis
chinensis polysaccharide in high-fat diet with STZ-induced di-
abetic mice[J]. International Journal of Biological Macromolecules,
2013, 55(3): 118-122.

LAMBA H'S, BHARGAVA CS, THAKUR M, et al. «-glu-
cosidase and aldose reductase inhibitory activity in vitro and
(dunal) [J].
Sciences,

antidiabetic activity in vivo of tribulus terrestris L
International  Journal  of
2011, 3(3): 270-272.

HUANG G, LV J, LI T, et al. Notoginsenoside R1 ameliorates
podocyte injury in rats with diabetic nephropathy by activating
the PI3K/Akt signaling pathway [J].

Pharmacy Pharmaceutical

International Journal of

(7]

(18]

Molecular Medicine, 2016, 38(4): 1179-1189.

LOPEZPARRA V, MALLAVIA B, LOPEZFRANCO O, et al.
Fcy receptor deficiency attenuates diabetic nephropathy [J].
Journal of the American Society of Nephrology, 2012, 23(9):
1518-1527.

PERNICOVA |, KORBONITS M. Metformin-mode of action and
clinical implications for diabetes and cancer[J]. Nature Reviews

Endocrinology, 2014, 10(3): 143.

[19] M3, 2], Ehime — HISUIUR X 2 BB PR 1 2270 f 2 4 A

[20]

VR[] S A 2R 2435, 2014(8): 19-21.

SOLINI A, ROSSI C, DURANTI E, et al. Saxagliptin prevents
vascular remodeling and oxidative stress in db/db mice. Role of
endothelial nitric oxide synthase uncoupling and cyclooxygenase[J].
Vascular Pharmacology, 2015, 76(666): 62-71.

(EFHST %)



