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Protective effects and mechanism of icariin against vascular function in dia-

betic mice

WANG Xiniao, YAO Wenhui, PAN Zhenzhen, DONG Jieyan, LIU Shuo, DING Xuansheng”
School of Basic Medicine and Clinical Pharmacy, China Pharmaceutical University, Nanjing 211198, China

Abstract To explore the effects and molecular mechanism of icariin on the vascular function of mice with type
1 diabetes induced by alloxan, type 1 diabetic mice model was established by intraperitoneal injection with 200
mg/kg alloxan. After oral administration with icariin (60, 120 mg/kg) daily for 2 weeks, blood glucose, body
weight, food intake and water intake were detected. To evaluate the impact of icariin on the function of isolated
vascular ring contraction and relaxation, thoracic aortas of mice were removed and the Ach-induced vascular ring
relaxation, Phe-induced vascular ring contraction, SNP-induced vascular ring relaxation and KCl-induced
vascular ring contraction response were detected. To further confirm the mechanism of icariin to improve vascular
function, human umbilical vein endothelial cells (HUVECs) were induced by high glucose (HG) in vitro. Western
blot was used to detect the effect of icariin on eNOS, p-eNOS, p38 MAPK and p-p38 MAPK expressions in HG-

induced human umbilical vein endothelial cells (HUVECs). The results indicated that icariin significantly
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ameliorated the weight loss and dampened the increase in water intake of the diabetic mice. Meanwhile, icariin
had a certain ameliorative effect on blood glucose and food intake without significant difference. The results of
isolated thoracic aortas vascular rings contraction and vasodilation function indicated that icariin significantly
improved Phe-induced vascular contraction and Ach - induced vascular relaxation. Meanwhile, icariin had a
certain ameliorative effect on KCl-induced vascular contraction response without significant difference. However,
no significant change was observed on endothelium-independent vascular rings relaxation response induced by
SNP after treatment with icariin. Results of Western blot showed that icariin inhibited the expression of p-p38
MAPK and induced expression of p-eNOS in the high glucose-induced HUVECs cell model. Therefore, icariin
may attenuate alloxan-induced type 1 diabetic mice vascular diastolic function by inhibiting expression of p-p38
MAPK and inducing expression of p-eNOS.

Key words icariin; alloxan; diabetic mouse model; vascular endothelial function

This study was supported by the National Science and Technology Major Project-Major New Drug Innovation Foundation

(No. 2017ZX09301004) and the National Natural Science Foundation of China (No. 81873131)

W PR A2 LA B2 2R 0 W AS & R IR AR 25 L
SR AR B S S5 M AR R BE 22 R A
IERAE , HA & R R BUR R S BRI R
Ko 2020 4F [ B BE PRI A T8 2 R Bt i
AR e KRR PR SR BB AR N, SR B
YR 1. 29842 o 4 BRI I AE I 0 S M R AR
KRR AR BRI IE RGN B

P2 (icariin, ICA ) & AL Gt Hh 25 7% 58
HR AR R TR SR RN Y E A U 2 — M
X4y F i N 676. 662, MEVE T /K . ICA HoA £ H
AT AR S B B A BUIARAE " |
WO /R R B K DI RE 4 . A ST R
TCA XA PRI BB g I ARE™ LML AE N B Dy fig
ZALI A — TR, B ICA TEAH bR R 1M 4
Ty ae B a5 b iV FH i R A 5T, LR I A Y B
TIRER 43 F ML AT R B . R, AR08 &
B HE TCA Xof DU 4 5 WE 175 5 5 R s /) BRUIA) I 5 4
Bz &F 40 DI Rg 00 -3 VR FH B Rl R Y 4 T HILTRD , A4
AN PRI I A8 I R 1 s BRAIL i K 6 8 24 W
PRl AR

1 # #

1.1 25eeZaXA

T F2ET (fcariin, ICA , 41 % K F 98%, 1 111
2 S AT FR A AL 4k : 18102102) , ICA 25 i
75 15 FRELICA By oK 480 mg T RFEA rBff B | ffi L
% T 0.5% CMC-Na 40 mL % 4, B A ICA & 51
IR B, B TR 2 20 mL A 0. 5% CMC-Na

W 20 mL A B &) RIA ICA (IR IR B . 1Y
4, W% B (alloxan) | i & #4 (sodium nitroprusside,
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Figure 1 Effect of icariin on body weight in alloxan-induced diabetic
mice (¥ +s,n =6)

ICA-L: 60 mg/kg; ICA-H: 120 mg/kg

"P<0.05,""P<0.001 vs control group; *P < 0. 001 vs model group

Table 1 Effects of icariin (ICA) on fasting blood glucose (FBG), food intake and water intake in alloxan-induced diabetic mice (¥ + s,n = 6)

Group Dose/(mg/kg) FBG/(mmol/L) Food intake/(g/10 g) Water intake/(mL/10 g)
Control - 6.67 = 1.76 1.76 +0.28 3.05 £ 1.04

Model - 24.95 + 1.46™" 2.40 +0.64™ 9.16 +2.34™
ICA-L 60 23.38 +7.76" 2.12+0.23" 6.46 + 0.99"##
ICA-H 120 19.52 + 8.54" 224 +0.27" 7.69 + 10375

"P<0.05,"P<0.01,""P <0.001 vs control group; *P < 0. 05, **P < 0. 001 vs model group; **P < 0. 01 vs ICA-L group
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Figure 2 Effect of icariin on Ach induced vasodilation of aortas in
alloxan-induced diabetic mice(% + s,n = 6)

P < 0.001 vs control group; *P < 0. 01 »s model group
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Figure 3 Effect of icariin on sodium nitroprusside (SNP) induced

vasodilation of aortas in alloxan-induced diabetic mice (¥ + s,n = 6)
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Figure 4 Effect of icariin on phenylephrine (Phe) induced vascular
contraction response of aortas in alloxan-induced diabetic mice (¥ +
s,n="06)

P <0.001 vs control group; *P < 0. 05 vs model group
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Figure 5 Effect of icariin on KCI induced vascular contraction

response of aortas in alloxan-induced diabetic mice (X +s,n=06)

"P < 0.001 vs control group
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Figure 6 Effect of icariin on p38 MAPK/eNOS signaling pathway in high glucose-induced HUVECs (¥ + s,n = 3)
"P < 0. 05 vs control group; P < 0. 05,"P < 0. 01,"P < 0. 001 vs HG group
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