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Regulation and mechanism of polyphenol from Rubus occidentalis on blood sugar
metabolism in diabetic mice

CHEN Li-li, LIU Yue, NIU Xiao-qi, LIU Wei, BI Xiu-li
College of Life Science, Liaoning University, Shenyang 110036, China

Abstract: Objective To explore the blood sugar regulation and mechanism of polyphenol from Rubus occidentalis on blood sugar
in diabetic mice. Methods Diabetes models induced by streptozotocin and alloxan were established in mice, after fed with feed
containing polyphenol from R. occidentalis, blood glucose of mice in each group were detected; Kit was used to detect levels of
triglyceride (TG) and total cholesterol (CHO) in serum of mice in each group; The effect of polyphenol from R. occidentalis on organ
index of diabetic mice were investigated; gRT-PCR method was used to investigate the effect of polyphenol from R. occidentalis on
interleukin-1 (IL-1), IL-6, cyclooxygenase 2 (COX2), tumor necrosis factor-a (TNF-a) mMRNA expressions in liver and glucose
transporter 4 (GLUT4), AMP-activated protein kinase a1l (AMPKal) mMRNA expressions in skeletal muscle of diabetic mice; Western
blotting was used to detect the effect of polyphenol from R. occidentalis on expression of insulin signaling pathway-related proteins
in skeletal muscle of diabetic mice. Results Polyphenol from R. occidentalis significantly reduced fasting blood glucose and

i EHER: 2021-07-26

TEZ B : BRIH (1990—), %, MWL, BFFUI5 AR Sems SR E 54 387 . E-mail: lilychen723@163.com

HEBEEH: Lbﬁm (1977—), Zr, JLPAZGARIRY: 2000 ZAitdiE e, GBS ERek, WA, #0%, LraEit “Q8ss” A
W, TR CETHAALR” BERANE, AT EERSENA, §EE7 1A AR KR 2 T .

E-mail: xmllbl@gmall.com



¢EH 2024E9H H52% H 178  Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 17 * 5259 .

glucose tolerance in diabetic mice induced by streptozotocin and alloxan (P < 0.05, 0.01), reduced levels of TG and CHO in serum of
diabetic mice induced by alloxan (P < 0.05), reduced the kidney index of diabetic mice induced by alloxan (P < 0.05), reduced IL-1,
IL-6, COX2 and TNF-o mRNA expressions in liver of diabetic mice induced by alloxan (P < 0.05, 0.01), up-regulated
phosphorylated insulin receptor substrate (p-IRS), insulin receptor (IR), phosphorylated IR (p-IR) and phosphorylated protein kinase
B (p-Akt) expressions in skeletal muscle of diabetic mice induced by streptozotocin (P < 0.05, 0.01), up-regulated GLUT4 mRNA
expression levels (P < 0.05), up-regulated p-IRS, IR, p-IR and glycogen synthase kinase 3B (GSK3p) expressions in skeletal muscle
of diabetic mice induced by alloxan (P < 0.05), and up-regulated GLUT4 and AMPKal mRNA expressions (P < 0.05, 0.01).
Conclusion Polyphenol from R. occidentalis can alleviate the symptoms caused by disorders of blood glucose metabolism in
diabetic mice induced by streptozotocin and alloxan through activating the insulin signaling pathway and promoting glucose
metabolism.

Key words: polyphenol from Rubus occidentalis H. Lévl.; diabetes; glucose tolerance; blood lipids; organ index; insulin signaling pathway
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1.3 #A@m5ERF

STZ (4it'5 S0130). AXN (5 A7413) I H
EH Sigma AA]; &R MBEAC R AR (it
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Table 1 Formula and nutrition of diet
JRAEHAFR R IEH Tkl R B 25 2 By ikl 7Tl B A L Wy R

PN gkg? 56 56 56
EoKvER g kgt 300 300 300
[ g kgt 250 250 250
HeEk gkg? 80 80 80
itk gkg? 258 258 258
TR gkg? 40 40 40
5 g kgt 10 10 10
% g kgt 6 6 6
bR 2y pmol g — 35 7.0
=AM % 20 20 20
Ji Wi % 10 10 10
oKL &P % 70 70 70
AEE MJ kgt 18.8 18.8 18.8

7 B541018). RIPA i (k5 C500005). BCA
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B (phosphorylated protein kinase B, p-Akt) fifk
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bR (35 Bio-Rad AF]): midA R B LAl (£
[H Agilent A ]); JY-SCZ2 1 H HLykAE (JLpi B
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FI. . BAHZ BoE RIS TR
JUE 5548 Bl = W88 ) R
25 EBEWESEXEKRRE/RATIEESABNT
%-1 (Cinterleukin-1, 1L-1). IL-6. & &8s 2
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H: p-actin 355141 5°-AGGCAAACCGTGAAAA-
GATG-3’, il 5141 5°-AGGCAAACCGTGAAAAG-
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J&, 95 C&JBIK 5 min A%, EAFME
10% 1 Jot L4 R 4 - 51 TR M Tk i e JI PRV, B &
PVDF i, HHA 5% I3 A & FVEw, T = 5E 7
3h: BN p-IRS. IR. p-IR. p-Akt. GSK3p fll
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AAAGATG-3’.
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33 ENELmxITEKRR/) RIETN /200
WK 2 fior, STZ 80 AXN 7 S50 R s R 1y
/N R LRE K B 2 2k AUC BV R m T

40 B
—~ #H el
7 #
- 307 Hit 77y
3 R gt
£ 204 * . B
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P < 0.01 vs model group, same as belows

1 BREZEX STZ (A) & AXN (B) BHFHHERF/NR=EMAENEIE (x+s,n=10)
Fig. 1 Effect of polyphenol from R. occidentalis on fasting blood glucose in diabetic mice induced by STZ (A) and AXN (B)

(x+s,n=10)
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Fig. 2 Effect of polyphenol from R. occidentalis on glucose tolerance in diabetic mice induced by STZ (A, B) and AXN (C, D)

(x+s,n=10)
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Fig. 3 Effect of polyphenol from R. occidentalis on blood lipid in diabetic mice induced by STZ (A, B) and AXN (C, D)

(x+s,n=10)
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Fig. 4 Effect of polyphenol from R. occidentalis on organ index in diabetic mice induced by STZ (A) and AXN (B)
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Fig. 5 Effect of polyphenol from R. occidentalis on liver
diabetic induced by AXN

inflammation in mice

(x+s,n=10)
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F BRI & 2 AR S 80 . AAZH
M2z oA, MU IR B R AR = N, 1]
feRHTHSRESHTERTE. BRRESE
BRI R E A FEARE IR, IRS. GSK3B. Akt.
GLUT4 &5, 1X et H 1 RIE L DI ReAT I8 7o #A n]
e SRS G TIEB LIRS, I nEIAL
PRI S =T Wi 6 Fis, 78 STZ 7 S IR
/AN, SXTRRA LR, AR /N RE R VL2
H p-IRS. IR. p-IR Fl p-Akt & 43k /KT W B %
ik (P<<0.05. 0.01); SHMZHLLEL, EBMA:Z 5
K. =R ERRIAS IR, p-IR F1 p-Akt K #
KB ET S (P<0.05. 0.01), B AL
EAIEL p-IRS FE ARIAK T EE S (P<0.0D),
AXN 53 (08 RN BB, S IR b, A
N BEILAL SR p-IRS. IR 1 p-IR & [ ik /K
BB PR (P<<0.05. 0.01); SHAIAILLEL, Y
F Wy a4 p-IRS. IR, p-IR #l GSK3B & %
LK BT S (P<0.05).
38 EWEZEmIERFNRE A GLUTS &
AMPKal mRNA Rk IS0

WK 7 Fios, 8 STZ i SRR /AN R, 5
MR L, AR/ R B RS L2 GLUTS &
AMPKal mRNA FKiE/KFIC I AR SR L
B, BWMEEZBK. mAEH GLUT4 mRNA £ik
KFBETHE (P<0.05). AXN 75 H6E PRI /D B
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Fig. 6 Effect of polyphenol from R. occidentalis on expressions of insulin signaling pathway related proteins in skeletal muscle

of diabetic mice induced by STZ (A) and AXN (B)
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E7 EMEZEIN STZ(A) & AXN (B) FSHMERF/NE BB GLUT4 & AMPKal MRNA FiAHIEM (X+s,n=23)
Fig. 7 Effect of polyphenol from R. occidentalis on mRNA expressions of GLUT4 and AMPKal in skeletal muscle of diabetic

mice induced by STZ (A) and AXN (B) (X £s,n=23)
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