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Effect of Yiqi Yangyin Prescription on Lipid Metabolism in Rats with Type 2 Diabetes
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[ Abstract] Objective: To observe the effect of Yiqi Yangyin prescription on lipid metabolism in type 2
diabetes rat model induced by high fat diet combined with intraperitoneal injection of streptozocin (STZ), and
explore its mechanism in regulation of lipid metabolism. Method: The rats were fed with high-fat diet for 4

weeks, and intraperitoneal injection of STZ was provided to establish diabetes model. The diabetic rats were

[FEBEH] 20201203(002)
[(E£mB] EZEAAR¥REETH(81373537)
[E—1EHE] FE .0 A2, A F 2 B R IEY R F5, E-mail: 18646301160@163. com
[BREMEE] BRI R v 25 25 & [R5 WF 5%, E-mail : mu-xin-mu-xin@163. com;
XA, A, B AR, I RSP B A5  E-mail : 2680996 1@qq. com
. 57 .



5527 B4 T W) FEXEAFIFERE Vol. 27,No. 7
20214F 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2021

randomly divided into model group, Yiqi Yangyin prescription high dose group, medium dose group and low
dose group (9.00, 4.50, 2.25 g-kg') and metformin group (0.20 g-kg"'). Another blank control group was set
up. The high, medium and low dose groups were given with different oral doses of Yiqi Yangyin prescription
granules, metformin was given in metformin group, the model group and the blank group received the same
volume of normal saline. Intragastric administration was given for three weeks, and then the weight and blood
glucose were measured. Automatic biochemical analyzer was used to detect triglyceride (TG) , total cholesterol
(TC), low density lipoprotein cholesterol (LDL-C) , high density lipoprotein cholesterol (HDL-C) , aspartate
aminotransferase (AST), alanine aminotransferase (ALT) , alkaline phosphatase (ALP), and content of total
protein (TP). Hematoxylin-eosin (HE) staining was used to observe the pathological changes of liver tissues in
each group. Periodic acid-schiff stain (PAS) staining was used to observe the pathological changes of liver
glycogen. The lipid changes of liver tissues were observed by oil red O staining. The expression of adenosine
monophosphate activated protein kinase (AMPK)/ sterol regulatory element binding protein 1c¢ (SREBPlc)/
acetyl-coenzyme A carboxylase (ACC1)/peroxisome proliferator activated re-ceptor @ (PPAR«a) pathway in
liver tissues was observed by Western blot. Result: Compared with the blank group, TG, CHO, LDL-C, AST,
ALT and ALP significantly increased and HDL-C significantly decreased in the model group (P<0.05, P<0.01).
Compared with the model group, TG and LDL-C contents significantly decreased (P<0.05, P<0.01)and LDL-C
contents significantly increased in Yiqi Yangyin prescription groups (P<0.05). Histomorphology showed that
Yiqi Yangyin prescription significantly reduced the degree of hepatocyte intercellular vacuoles and steatosis in
liver, and significantly reduced the lipid area of liver tissue. Compared with the blank group, the protein
expression levels of p-AMPKa, PPARa, SREBP-1 (plasma) in the liver tissues significantly decreased in the
model group, but such expression levels increased after treatment with Yiqi Yangyin prescription (P<0.05,
P<0.01), compared with the blank group, the protein expression levels of p-ACC1 and SREBP-1 (nuclear)
significantly increased (P<0.01) in model group, but such expression significantly decreased after treatment
with Yiqi Yangyin prescription (P<0.05, P<0.01). Conclusion: Yiqi Yangyin prescription can significantly
reduce blood lipid in the diabetic rats caused by high-fat feed combined with STZ. The decrease of blood
lipid in the type 2 diabetes rats may be related to the influence on AMPK/ACCI1/SREBP-1/PPAR pathway in
rat liver.
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B e A7 BRS R AL L5 43 31k 180721, 191301,
182022, 187831, 182681, 181361, 181511, 181511) ;
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B BRI R, F R AROK o Si e RO R, MR SE Ak 1]
BEAERIERH . @b R IE 485 28 AR AR K
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TEH 21 K BRI I 1 G S MR R R (R A TR 22 W ) o
TEE BTG 58 3 KA 7K, 35 2 42 B I 52 1 1
2 A AE H>11.1 mmol- L 35y & #5252 K B
F LRI
2.3 SRRy R RN 46 HRELLL b
{ERTR ST o S bR HEBEBL 43R S 4L, 48 SR O s
W K 5 4 (9.0,4.5,2.25 grkg!) , I XUAK 4H
(0.2 g-kg") MBI A6 AR RAMERIEH 41,
S B ) o 245 70 k4 R AR 3 T B A SRR AT AL 43
S NI PR 25 3 R 9 1,0.5,0.25 4% . d A 4 5 )5,
B AR B B AR SN 10 mL-kg', 3 K425 11k,
HEWEE B3 . RIWA )G 2 h, K sl B
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F 30 A= Ak 2 B A0 5 1L 3 H AST, ALT, ALP, TP i)
e

2.6 Jp RZFR-HLL(HE) e 6 W5 E 24 U 527 2
b BHKRBREEAEAKSH, KRG 205, H
5% 7K £ G IR I U 5 (7 mL-kg) BEAT BRI, BROAT
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2.7 PAS (ARG R R KGR HUR] HE J B R A
I 20 20, o 1 22 3 P S O YA I, B R TR
J K, A A5 om i 22 U0 H, TOH R R
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2.9 A B (Western blot) £ 1 AH 5¢ £ H
Mk UK BUFIELL 21 150 mg, A 2K 1 2 f#
W, vK iy 24 % 30 min, BCA 3 I & B & A ¥ .
SDS-PAGE % i HL Yk 4 5, A5 AL AR 60 pg. —T
4 °C % & i % (SREBP-l1c 1: 1 000, p-AMPKa
1:1 000, H 4 4 1:500) , TBST ¥k % 3 X, F Ik
5 min, ¥ 5% & T TBST #i B 19 LU 240 S HRP [ B i
Z WP IgG-HRP 1:5 000) 1, E iR H 2 h,
TBST ¥k % 3 K, % il eECL fk 2% %& 6 71 300 pL
oML E 3 minJ5 B K KW . R
Image J 1.52v 43 Mr A4 o0 B 254 I BB . 1T & &
A X 2R 38 i AR ARG L o

210 Siit2EdrE RA SPSS 16.0 4024 M 4k 14
PEATHCHG AL B0 B 2 DL X + s Fa, 2 a) L s AR T
2555V R LR 3 7 22 53 0 5 % ANl 2 T 25 5 ME R
HAES G5, P<0.05 R ZFA G #E L.

3 &R

3.1 X} T2DM K RFNERT & FERE Sy semn 5
TEH 2 R B g AR B O IOR) 2 K
SO R BRAAR Jo o L JHF O Jo i i 35 R IR (P<0.01) 5
5RO LA, 45 45 2 R BRI BT i T B O e (P<
0.05), IFRE & 22 S TS+ B SIEH 4l e,
Y 21 K B IO i 4 2 T R (P<0.05) , R 4
P 3, 28 AR B J5 v AR 4 S XA KRR
JHF B 6 %50 B 58 [ AIG (P<0.05, P<0.01) , 25 3R 91 07 5
7 o 20 K BT 8 $0h BRI 3 A 22 R e g it o
M, WEIL

Table 1 Effect of Yiqi Yangyin prescription on liver weight and liver index changes in T2DM rats (x+s)

21 5] Mit/g-kg! n e /g JHIE 5 65t /g JHFIEFE % /%
EH 6 435.1429.6 14.6+0.87 3.36+0.09
[ 8 352.7+£39.6Y 12.9+1.15Y 3.67+0.332
L HBUNR 0.2 9 400.7+39.1% 12.0+1.48 3.00£0.329
#wFEH 9.0 10 406.5+41.4? 13.5+1.23 3.35+0.37
45 10 399.4+41.12 12.9+1.13 3.24+0.31?
225 9 397.5+43.49 12.240.96 3.09£0.379

5 IR R A LA VP<0.01 5 5 AL A L 5 PP<0.05,2P<0.01,

3.2 X/ T2DM K El L& % TC,TG,LDL-C,HDL-C
SR 5IER 4, R R R
. 60.

TG, TC,LDL & & & 3 1 i (P<0.01) , HDL-C & &
B 2 AR (P<0.05) ; SR 4] He g, 25 R IR
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rh 3 2 K LIS TG, TC, LDL-C 5 & B i 4%
(P<0.05,P<0.01) ,HDL-C & & B i 34 /i1 (P<0.05) ,
i SR B AR 4 R UL T TG & i FEAIL
(P<0.01) , HDL-C & & B & #% jin (P<0.05) , TC,

LDL-C HifA M xR ERIT¥E X, =
FHOBUNCZH TG % &t W 3 B AR (P<0.01) , 22 % A W 3%
it X ,TC,HDL-C,LDL-C & # 22 % K4 i
B, W2,

K2 #EFHAXT2DM KR MFEF TC,TG,LDL-C,HDL-C & EHI &M (F+s)

Table 2 Effect of Yiqi Yangyin prescription on contents of TC,TG,LDL-C,HDL-C in serum of T2DM rats (x+s) mmol-L!
21 5 /g kg! n TG TC HDL-C LDL-C
EH# 6 0.41£0.11 1.52+0.22 1.48+0.059 0.50+0.046
A 8 1.35+0.422 1.98+0.19% 1.4040.046" 0.63+0.075%
IR 0.2 9 0.41£0.18% 1.83£0.30 1.44+0.060 0.58+0.092
1t IR 9.0 10 0.43+0.10% 1.62+0.13% 1.4620.057% 0.51+0.051%
4.5 10 0.47+0.09% 1.61£0.16% 1.45+0.045 0.54+0.069
2.25 9 0.46+0.14% 1.76+0.27 1.45+0.048% 0.56+0.084

5 IEH 4L # DP<0.05,2P<0.01; 5 F R4 H 4% 9 P<0.05,9P<0.01 .

3.3 XF T2DM K BUIL#E o AST,ALT,ALP, TP & &
W52 5 OE AL R, B 2 K U T R 4R b
AST,ALT,ALP B & 34 Jin (P<0.05) , TP & & 2 %G
Giit i S SR R, s R O e o AR

7 2 K R 2D BE 38 #R AST, ALT, ALP i I B {I%
(P<0.05,P<0.01), TP &R G2 L, —H
AR 21 K BRI 21 18 36 # ALP B 5 % 1K (P<0.05)
AST,ALT, TPHZEF LG I E L. WEK3.

£3 #mSFEFAX T2DM AR MEF AST,ALT,ALP, TP & BH I (¥+s5)
Table 3 Effect of Yiqi Yangyin prescription on AST, ALT, ALP and TP in serum of T2DM rats (x+s)

215 Flit/g-kg! n AST/U-L"! ALT/U-L" ALP/g-L"! TP/g-L"!

=% 6 45.3+5.62 29.9+5.06 258.2426.3 49.942.21
LY 8 55.4+7.709 42.0+8.74Y 442.9+163.29 51.1+4.50
XU 0.2 9 50.4+5.70 40.5+5.90 252.9+41.6% 51.042.55
W FEH 9.0 10 43.8+11.972 28.9+10.502 274.0£97.7% 49.1+2.48
45 10 43.6+12.06% 27.6+10.45% 264.4+99.82 50.842.12

2.25 9 42.3+7.389 20.9+5.23% 276.1+105.42 51.6+2.44

5 IEH 4L VP<0.05; S5 AL AL 2P<0.05,2P<0.01,

3.4 X T2DM K BUIFIEZH 219 AR L 52 I
A KR 2 20 v i 20 B HE 5 38 5%, 45 48 T T .
55 0E 5 20 b, A5 A A R BRI U 20 2 v - 4 R i
JH g s 72 P A O e 0 R T 2 3 L A0 AR A IR O
SRRV LR, w8 AR o AR = e — W
XUIICEEL JHF JUE o JFF 248 B R /N TE 8 CHE 2 3 55 45 4 T
WA, B8 /0 B T) 2 96 i D 7 v S e R L DL IR

3.5 X T2DM K BUIFIEZL 208 AR fk i s IF
WA R RIS 20 O Yot 2 30 B M (B 4T 2 X
W) o AR A K BRI R 20 U7 A R4 O e
0 B P DX sl (2 6 9 B JB ) BH P X3 e R e 3 4
(P<0.01); 5EAA L, 75 R 5 b AR i
20 B = HOBUICZE I 20 403 21 O 4 o PR X 3l i
FHA/N(P<0.01). WLIE 2,3 4.

3.6 X} T2DM K BN WE 20 20100 B () g i) 1E &
2R BT M 4 40K T AR PALS e €8 BH P (40 S R 4
), A0 2] K BT E 41 40 PASS e {0 BH 4 Xk 1 3%
WA (P<0.01), SERVA LA, 2 FE O
70 2 4 K — F U 4 i 4 0 PAS e 8 BH 4 X
WO E R N(P<0.01)., WK 3, %4,

3.7 X T2DM K BRI 20 20 B 5 A i A1 O 38 i R
FIRIERY R 505 % 4 Ho g, B R0 21 K RRURT I 2
#1 p-AMPKa, PPARa, SREBP-1 () HE 1 £ ik &
F WA (P<0.01),P-ACC1,SREBP-1(#% )% H £ &
T e (P<0.01), AMPKa, ACCl EEH FE L E R
TGt S SR e, SR e b
G A = 2 K — W OBUNK 2 F 0k 4 21 p-AMPKe,
PPARa, SREBP-1( % )4 113 ik Bl 12 7} i (P<0.05,

. 61 .



5527 B4 7 HESXBARFRE Vol. 27,No. 7
202144 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2021

c D
-
E F
AFRHIIT R FL 28 SR BR8] 2~4 [7])
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Fig. 1
changes of liver tissue of T2DM rats (HE, x200)

Effect of Yiqi Yangyin Prescription on pathological

B2 mSFEBAFIT2DM XRFAEARERET WA (L
0,%200)
Fig. 2

liver tissue of T2DM rats (oil red O, x200)

Effect of Yiqi Yangyin prescription on lipid changes in

P<0.01),P-ACC1,SREBP-1( %)% [1 3 ik ] i 1%
(P<0.05,P<0.01) ; AMPKa,ACC1 FEHE L 2R L
.62 -

C D
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B3 #HSFEBAWNT2DMARFEALAFERESETLNFM
(PAS, x200)

Fig. 3 Effect of Yiqi Yangyin prescription on hepatic glycogen
content of T2DM rats (PAS, x200)

x4 BSFEWAYT2DM KRFALAFHBERSENHI (3,
n=3)
Table 4 Effect of Yiqi Yangyin prescription on changes of lipid

and hepatic glycogen content in T2DM rat liver tissue (x+s,n=3)

4151 /g k! AL (x10%)/pm?
EH# 11.05+2.377
i) 0.2640.105"
2R 0.2 5.90+£0.477%
IR 9.0 0.77+0.069?
4.5 1.80+0.226%
225 4.78+0.3252

S5 IEH AL VP<0.01; SR A YP<0.01,

Gt E ., kRS EA4,
4 itit

W BRI T2DM 9 F 2 L2 —J& “ [T
B, R ER I B A SRR RR Y B AR
FRO 3 L [ 4 o A9 1 o BB L 90 R HOR B A
PFE B, E B, £ 5 S AR
Mo BACHESE & I, T2DM B M I 32 2 i IR 3%
AL HE 9 5 38 4 WA B B IR 15 3R A2 AR s B SR 2
ol 5 LW 3 15 RH OC B ) B O I S T X SR B
T2DM H & i PRI DR . BRI, AR B 2
FH L 5 IR AR iR J7 T2DM 1Y 3 23R 97 J5
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x5 HSFEBHIXTODM XRFBEARERKGEEXBEREQREENHIM (F+s5,72=3)

Table 5 Effect of Yiqi Yangyin prescription on relative expression of proteins related to lipid metabolism in T2DM rat liver (x+s,n=3)

. o p-AMPKa AMPKa p-ACCl1 ACC1 PPAR« SREBP-1() SREBP-1(#%)
21 51 i /g-kg! . . . . ) . .
/B-actin /B-actin /B-actin /B-actin /B-actin /B-actin /B-actin
el 0.32+0.082 0.99+0.07 4.49+0.53? 0.94+0.10 0.20+0.052 0.25+0.04» 4.03+0.472
UG 0.2 0.78+0.09% 1.01£0.10 1.95+0.21% 1.02+0.09 0.73+0.07% 0.70+0.059 1.89+0.229
M 9.0 0.42+0.07% 0.98+0.08 3.37+0.289 0.97+0.12 0.340.10% 0.29+0.09% 3.52+0.35%
45 0.56+0.049 1.05+0.08 2.86+0.339 0.95+0.07 0.41+0.08% 0.37+0.08% 3.13+0.299
2.25 0.67+0.08% 1.06+0.07 2.41£0.189 1.02+0.15 0.56£0.09% 0.39£0.07% 2.30+0.30%

B IE W A AR AR R AT ek /R 1 5 0EH 4 L 4R DP<0.05,2P<0.01; SR 4] L 4 YP<0.05,9P<0.01,

p-AMPKa 62 kDa

AMEKe 62 kDa

Jractin 42 kDa

SREBP-1(3¥) 122 kDa

SREBP-1(¥%) 68 kDa

f-actin 42 kDa

p-ACCl1 280 kDa

ACC1 265 kDa

p-actin 42 kDa

PPAR«a 55 kDa

-actin 42 kDa

>

B C E
B4 SAXRFEAARBERBEEXEREQREHEK
Fig. 4

o
&)

Electrophoresis of lipid metabolism related pathway

proteins expression in liver tissue of rats in each group
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