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Mechanism of action of metformin on islet B cells in type 1 diabetic rats
Ma Mengjin,Luo Zhenzhen ,Li Zhijie
(Department of Community and Preventive Health Care ,The Second Alffiliated Hospital of Zhengzhou University)

[ Abstract)Objective . To investigate the effect of metformin(Met) on islet B—cell function in young rats with type 1 diabetes mellitus
(TIDM) and its possible mechanisms of action. Methods : Healthy young rats were recruited in this study, 12 in Control group,24
in induced type 1 diabetes model (TIDM model) group,and 24 in Met administration group (TIDM+Met group) after induction of
TIDM. Glucose tolerance test,insulin tolerance test and high glucose clamp technique were used to detect islet function. The
morphology of islet was observed by hematoxylin—eosin (HE) staining. Insulin and Ki67 immunofluorescence double staining method
was used to determine the proliferation rate of 3 cells. Apoptosis of B cells was detected by terminal—deoxynucleoitidyl transferase
mediated nick end labeling (TUNEL) assay. Western blot was used to detect the protein levels of pancreatic duodenal homeobox 1
(PDX-1),B-cell lymphoma—2(Bcl-2) and endoplasmic reticulum stress—related factors in pancreatic tissue. Real-time quantitative
reverse transcription polymerase chain reaction (RT—qPCR) was used to detect mRNA levels of inflammation—related factors in
pancreatic tissue. Results ;Met could reduce the fasting blood glucose and insulin levels of TIDM young rats,and improve the abnormal
glucose tolerance and insulin sensitivity. Met significantly increased the glucose infusion rate (GIR) value,the insulin secretion 1 min
after intravenous glucose stimulation,and the maximum secretion capacity of islet 8 cells in the clamp steady state in the high glucose
clamp experiment. Met restored the islet morphology to a certain extent, promoted B cells proliferation and inhibited their apoptosis by

promoting the expression of PDX-1 and Bcl-2 protein levels. Met significantly down-regulated the expression of phosphorylated

YEE NG 545 Fmail : ckgbkm@163.com, eukaryotic initiation factor 2 alpha(elF2a ), eukaryotic initiation

B 7 N LR ik factor 4 (ATF4) and C/EBP-homologous protein (CHOP) (F=
BIEEE 3 &%, Email; 13523588009@163.com, 81.322,215.372,55.059,all P =0.000),and also significantly
55 B AR : https://kns.cnki.net/kems/detail/50.1046.R.20210412.1726.010.html down —regulated the mRNA levels of nuclear factor kappa-B

(2021-04-13) (NF-kB) , interleukin 6 (IL-6) and tumor necrosis factor—a
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(TNF-a) (F=570.275,369.184 ,474.006, all P=0.000). Conclusion :Met can improve the secretion function of islet B cells in type 1

diabetic rats by promoting differentiation , anti—apoptosis,relieving stress of endoplasmic reticulum stress and reducing inflammation

thereby promoting its proliferation and restoring islet morphology in young rats with TIDM.
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TIDM+Met 20 ( n=24 ) 179.3  18.2* 132.1 + 14.5* 165.4 +15.7% 25.7% 294.6 + 28.8"
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0 30 60 90 120 150 180

B e S8 P 2K /(ng-mL)

[ 18] /min
B. A A e 230 e R e 5 B K

1 RN S8 EEHRY T10M 4 REE B RS W



— 1464 —

BERERKZFR 2021 £5 46 5 12 #5 ( Journal of Chongging Medical University 2021.Vol.46 No.12 )
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3 H2EFA G X (F=263.473,P=0.000) ; Bel-2 A%} #ik
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YITh e, 22 58 Go ot 78 X (1=20.964 ,20.493 , 4 P=0.000)
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2.8 Met 5 TIDM %7 SRR 1 ) B4l % ) F & & Aok
K

Control 2 ' T1DM model 415 T1DM+Met ZH B & kel F2a
AR FEIA T H 048 £0.10.1.14 £0.18 . 1.01 £ 0.14, 7 2
M 3 H2ERA YR L (F=81.322, P=0.000) ; ATF4 A%
FERMN 076 £0.12 132 +0.24 ,0.34 = 0.05, 77 2253473
HERAGHE X (F=215.372,P=0.000) ; CHOP #HX} %15
43K 0.56 +0.08 . 1.01 £ 0.13 ,0.87 + 0.12, J5 22434 341
E R G E X (F=55.059,P=0.000), 5 Control 14 It

o 5B
Nd o ¥
& N S
o S <

PDX-]  — —
Bel-2 e —

B—actin - - -

TIDM model 234 i 25 T 55 (1=14.608 . 9.398 ,12.653, 5] P=
0.000) , TIDM+Met 2135 [FI [ | 22 3 Ge 1243 L (1=2.695
19.617 3.836,P=0.010,0.000.,0.000) ([#16) .
2.9 Met 3+ TIDM %h Rz £ 248 % B F mRNA & ik K -F
A

Control 21 T1DM model 215 T1DM+Met £ NF-kB mRNA
AT P55 4350 1.08 +£0.10,2.60 +0.18 . 1.21 +0.17, 77 %
ST 3 H2ERA ST L (F=570.275,P=0.000) ; IL-6 mRNA
AR PRI/ H M 0.99 £0.10,2.61 £0.23 1.49 +0.17, )7 2443

1 :a, 5 Control 2H H#, P<0.05;b: 5 T1DM model 2H 45, P<0.05

B 5 Metxf TIDM %) FREEBRH PDX-1 #1 Bel-2 EHRIZAI M

U
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1.5
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ATFARHR F ik 5

p—elF2a/elF2a HEIE

F:a, 5 Control 2H 55, P<0.05;b: 5 TIDM model 2H FEA2, P<0.05
El 6 Met Xt T1DM %h BR R AR ) J5T I Bz 8048 55 (B F & A R 7K F B9 0
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Mr 3 #2258 42 2 X (F=369.184,P=0.000) ; TNF -«
mRNA HHXT AR50 1.03 £0.10,2.51 +0.22,1.16 £ 0.14,
5 255081 3 H2E5 A Geit 3 L (F=474.006,P=0.000) , Y
Control ZH A ., TIDM model £ %l S Jif o 48 4 A1 56 K 1
NF-kB . IL-6 & TNF-a ) mRNA Fk/K 4 T4, 2 7FE
43t 5 X (1=33.250 ,29.149 [ 27.533, ¥ P=0.000) , T1IDM +
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