@R RS oy

68 Journal of China Pharmaceutical University 2020,51(1) :68 75

5 75 B 1 2 BRI R B B I AR A O VA B AL B 5
BRA BT FEAA L BAK AN 5

CTARARIRAE D 2520, 1M 51000657 ) JH 22 RHE IR AT R H, T 5105305
HRUPHE I RSB RH A BRA A, KD 410007 1) AR s 2 B TARRORBF ST R0, )M 510080)

2t C57BL/6] FERE N Rk 50k By Z 4RI 0GR AVE R . ¥ 32 RAdE CSTBL/6) SR EAL A 4 4 4,
THM AN HFE

SRR e Bk A, R QAL TAFEMM, A AAL T H KA EREAR6 A, 6 ABLH
AR S ANE R A5 BETE 40,20 mg/kg, F 11 B RHRBCRN E bg R, % 12 A E hF P LB E(TC) , =54
W (TG) &% ER& ez i (HDL-C) A% g%k a2 B B3 (LDL-C) #9428, BATIELLR 5 % A HE feibsr O 3 &, %%
Ak F AT REA R GLUT4 & & 49 £ ik %, Western blot 359 % fig iy 2822 F PI3K, Akt #o GLUT4 B ot ik %, 4R %
T, A G B FAE A MANT 2 E ERAEE DN R R 2, R G H a2 F, Bk F 69 TC. TG, LDL-C &
P RENFIELL R T B SRS 4R ¥ PIBK, Akt, CLUT4 e fF IR 4048 GLUT4 B O W Ak &, THERL AW, A5 4
TR R E e o 5 6 A R, ST IR AR TR 4B 4R P 84 S 5 AR, AN PIBK-Akt-GLUTS 38 3% &3 ¥ 48 4% % 3] ) 45 64 F) A, 2 e
B B B E R TR AEA

KR A5 BAFEERE;CSTBL/6) s R ; PIBK-Akt-GLUTS 3@ 9% ; e 8 & 44t

RESEKE RIS  XEMREE A XEHE 1000 -5048(2020)01 - 0068 - 08

doi:10. 11665/j. issn. 1000 —5048. 20200111

b i

=3

SIAAI IEAR, Ak, EE . A7 B RECE NS R AR AT [T]. F B 24X 4R ,2020,50(1) 168
-75.

Cite this article as: GUO Congying, YANG Songlin, WANG Jun,et al. Regulation mechanism of Compound Yihe Tea on improving insulin resistance
in obesity mice[ J]. J China Pharm Univ,2020,51(1) :68 —75.

Regulation mechanism of Compound Yihe Tea on improving insulin resistance
in obesity mice
GUO Congying] , YANG Songlinz, WANG Jun®, LIAO Weitao', MO Lingfeng3, ZHOU Danshui', NI WeijuI s

ZENG Yu"**

! Guangdong Pharmaceutical University of Traditional Chinese Medicine, Guangzhou 510006; > Guangzhou Annuo Technology Co.
Ltd. , Guangzhou 510530; ° Changsha Bijikamo Medical Technology Co. , Lid, Changsha 410007; * Engineering & Technology Research
Center for Chinese Material Medical Quality of the Guangdong Province Universities, Guangzhou 510080, China

Abstract The aim of this study was to investigate the effect of Compound Yihe Tea on improving insulin resist-
ance in obesity mice. Thirty-two male C57BL/6] mice were randomly divided into 4 groups: the normal fat diet
group (NFD group) , high fat diet group (HFD group) , Compound Yihe Tea low dosage group[ 20 mg/ (kg-d),
YH-L group] and high dosage group[ 40 mg/ (kg-d), YH-H group]. NFD group was given standard feed, and the
remaining mice were administered with high fat diet. After 6 weeks, YH-H and YH-L groups were given Com-
pound Yihe Tea for 6 weeks. Blood glucose was measured at week 11 and serum levels of total cholesterol ( TC),
serum triglyceride ( TG), low-density lipoprotein cholesterol ( LDL-C) and high-density lipoprotein cholesterol
(HDL-C) were measured at week 12. Liver tissues were prepared for oil red O and HE staining. Immunohisto-
chemical analysis was used to test the protein expression of GLUT4 in liver. Protein expressions of PI3K, Akt and
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GLUT4 in epididymis white adipose tissue( WAT) were tested by Western blot. The results showed that Compound
Yihe Tea could effectively reduce body weights and the serum levels of TC, TG and LDL-C. Furthermore
Compound Yihe Tea could improve the histopathological changes of liver, up-regulate the protein expression of
PI3K, Akt and GLUT4 in epididymis WAT and the protein expression of GLUT4 in liver. Compound Yihe Tea can

reduce the fat accumulation in liver tissue, improve the indexes of blood glucose and lipid levels, and improve

insulin resistance via PI3K-AKT-GLUT4 pathway.

Key words Compound Yihe Tea; obesity; mice; PI3K-AKT-GLUT4 pathway; insulin resistance
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Figure 1 Effect of Compound Yihe Tea on body weight (A) ,Lee’s index (B) and food intake (C) in obese C57BL/6]J mice (x +s,n=8)
NFD : Normal fat diet group; HFD; High fat diet group; YH-L: Compound Yihe Tea low dosage group[20 mg/ (kg-d) ] ; YH-H; Compound Yihe Tea

high dosage group[40 mg/ (kg-d) ]

#P <0.05,"P <0.01 vs NFD group; * P <0.05, * * P <0.01 »s HFD group
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Figure 2  Effect of Compound Yihe Tea on organ weights in obese C57BL/6J mice (x +s,n=8)
A ; White adipose tissue (WAT) weight;B:Total W index;C Liver weights; D :Liver index
Epid W:Epididymis WAT ; Peri W ; Perirenal WAT ; Mes W : Mesenteric WAT ; Total W ; Total weight of Epid W,Peri W and Mes W

**P<0.01," " *P<0.001 vs HFD group
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Figure 3  Effect of Compound Yihe Tea on bloody glucose and glucose tolerance in obese C57BL/6J mice (x +s,n=8)

A :Blood glucose levels at week 6,9 and 11 ;B:Blood glucose levels at week 12 ;C: Glucose tolerance test ( OGTT) at week 11;D: Area under the cover

(AUC) of OGTT at week 11

*P<0.05,"*P<0.01,"**P<0.001 vs HFD group;*P <0.05,*P <0. 01 vs NFD group
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Figure 4 Effect of Compound Yihe Tea on lipid metabolic parameters in obese C57BL/6J mice (x +s,n=8)
A : Triglycerides (TG ) ; B: Total cholesterol( TC) ;C:Low-density lipoprotein cholesterol( LDL-C) ; D ; High-density lipoprotein cholesterol ( HDL-C)

*P<0.05,"*P<0.01," " " P<0.001 vs HFD group

Figure 5 Effect of Compound Yihe Tea on pathological liver changes HE staining ( A) and oil red O staining ( B) in obese C57BL/6]J mice( x400)
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Figure 6 Effect of Compound Yihe Tea on relative protein expression of PI3K/GADPH, p-Akt/Akt, GLUT4/GADPH in epididymis WAT
A Western blot bands of PI3K,p-Akt, Akt, GLUT4 and GADPH ;B Analysis of relative protein expression by software Image J (x +s,n=8)

“P<0.05,""P<0.01,""*P<0.001 vs HFD group



74 ‘? @ F# R # % #i& Journal of China Pharmaceutical University 2020,51(1) :68 —75

#5174

3.7 A BWEXZAE g D KT R4 80P
GLUT4 % & & ik 69 %

FHG A AP GLUTA 35 1 ik i
AT E , 25 R R BRI vh GLUTA 25 i Rk

NFD HFD

RANTFIEHH (P <0.05) , & 75 &8 AR
b CLUM EHRB R THBA (P <
0.05), WK 7,

YH-L YH-H

G | ——— |

°© 1.5 B
g 5 U

‘B 1

S5

2= 1.0

$ = S

=] - .

.§§ .3_:.:-.

<} e

3= 0.5 2

E S

% 0' -Q-' - T

~ HFD YH-L YH-H

Figure 7 Effect of Compound Yihe Tea on immunohischemistry stain of the GLUT4 in liver tissue
A IHC staining of livers with GLUT4( x400) ; B: Analysis of protein expression on GLUT4 by software Image J (x +s,n=8)

* P <0.05 vs HFD group
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