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[ Abstract ] Objective; To explore the regulatory effect and mechanism of Astragali Radix-Puerariae
Lobatae Radix compatibility on glucose-lipid and inflammation in diabetic rats and analyze their interaction in
glucose and lipid lowering and anti-inflammatory process. Method: Total 66 rats were randomly divided into 6
groups. Except the normal group, diabetes model was induced by intraperitoneal injection of streptozotocin ( STZ)
in other groups. Distilled water (10 mL-kg ') was given in normal group and model group; Jingi Jiangtangpian
suspension (1.47 g-kg™') was given in positive control group; Astragali Radix (2.7 g-kg '), Puerariae Lobatae
Radix (1.35 g-kg '), and Astragali Radix-Puerariae Lobatae Radix decoction (4.05 g-kg ') were given

respectively in corresponding treatment groups. After 30 days treatment, the rats were sacrificed. The contents of
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insulin (Ins), insulin receptor (InsR) and tumor necrosis factor a ( TNF-a) in rats liver tissue were detected by
enzyme-linked immunosorbent assay ( ELISA ). Real-time PCR was used to detect adiponectin receptors 1
(AdipoR1), AMP-activated protein kinase ( AMPK) , glucose transporter-4 ( GLUT-4 ), peroxisome proliferator-
activated receptor & ( PPARa) and fatty acid transport protein 4 ( FATP4), and p38 mitogen-activated protein
kinase (p38 MAPK) mRNA expression in rat liver tissues (P < 0.05). Result; Astragali Radix, Puerariae
Lobatae Radix and their compatibility increased the level of Ins ( except Puerariae Lobatae Radix) and InsR, rised
AdipoR1, AMPK ( except Puerariae Lobatae Radix), GLUT-4, PPARa and FATP4 mRNA, lowered TNF-«
(‘except Puerariae Lobatae Radix) and p38 MAPK mRNA expression in liver tissues of diabetes rats. In regulating
InsR, PPARa mRNA and TNF-a, Astragali Radix showed better effect than the compatibility of Astragali Radix

and Puerariae Lobatae Radix. Conclusion; Astragali Radix-Puerariae Lobatae Radix compatibility presented

particular emphasis on lowering glucose-lipid and anti-inflammatory, and the mechanism may be associated with

increasing the liver Ins, GLUT-4, FATP4 mRNA and lowering p38 MAPK mRNA levels.
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Table 1 Primer sequence
FE A 15 503 PIEK /b
e B% & Z 1K 1 ( AdipoR1) % GTCAAACGTGACGGCTCTCC 78
N GATGGACACTTAGGCCTGTCG
N R 15 AL AR LB ( AMPK) i TGAGAAGCAGAAGCACGACG 97
T TTCTCCAATCTTCACTTTGCCG
WA BERE B K 4(GLUT4) iF GCCGGGACACTATACCCTAT 104
N TTCCCCATCTTCAGAGCCGAT
i 48 Ak Wy T 194 5 AR IS Z 4 -o( PPAR @) i TCGTGGAGTCCTGGAACTGA 176
% CTTCAGTCTTGGCTCGCCTC
e Wi R %5845 4 4 (FATP4) |3 TGCACAGCAGGTATTACCGA 124
N TGGCCAATCCCCACAATGTT
p38 22 34 5% Ak B I (p38 MAPK) % GCACTACAACCAGACAGTGGA 129
T GTCCCCGTCAGACGCATTAT
B-WL3h & 1 (B-actin) i CGCGAGTACAACCTTCTTGC 70

T CGTCATCCATGGCGAACTGG

DA U I 7 41 STZ %5 46 mg-kg ™' 345 7
KR ik B, e BE ML m BE, KB B =
16. 8 mmol - L ™"y i 5% A 2y , 591 B o IS ) R A
2.2 ZiPidile THAMERE BR . BEEERY
(ETE B MR 20 1 AT 43 5 m 10,8 ,6 £ 7K 4t jil
#25,20,L.5 h, RFAMERELE A &
0.27 g-mL ™" EARAEZ R 0.135 g-mL ™", #EE M
W2 0.405 g-mL ™, BHIEWIRIG 4 CIUKAH
A7, & .

2.3 mzh SRR H 42, EE A BRI G T
W7k 10 mL-kg ™", BHVEZG 40 45 T 45 06 MM A TR 2
1.47 g-kg ™' B R B E BRI A S W4
T KM 2.7 g-kg ™' EMRK AL 35 g-kg ™',
W MR 4.05 g-kg ' HEMIE B E S 42, &4
L2 30 d,

2.4 ELISA 7Kzl i 20 2151 %% b Ins, InsR, TNF-a
a1l A AL, 6 A hRESL, A O
WRE S Lo ¥ X B 50 L =k BE IR A) 3 1 W
40 WL A C A9 HT R /Y B A L b, A A B AL
AL RRICH =40 10 pL, RN AGER LM% -
HRP 50 pL,i8%), 5 B &R, R E 37 °C,60 min,
FEWARE , BALIMA 1 x PEkH 350 pL,#H 30 s
JEIERWMA, RS o BEALIN S50 pL Y A
FA,B 4 50 WL, iR2), 3% BB, 37 Cltt @,
15 min, AL AZE 1R 50 WL, B0 60 i 5 AR B,
W20k o FH 450 nm P W BE A 38 i 25 A i

M2 T3 R 215 % b Ins, InsR, TNF-a 1 75 4
2.5 Real-time PCR ¥4 T 2H 21 51 3% b AdipoR1,
AMPK, GLUT4, PPAR«a, FATP4, p38 MAPK mRNA
AL HRIUE RNAHISE A3 JE 00 BT E RNA
WP 5l 8 i G0 SR 5 i cDNA 3 5] & T 1
RT J% W W : 5 x PrimeScript ® Buffer 24 uL,
PrimeScript ® RT Enzyme Mix 1 pL, RT Primer Mix
1 wL,RNase Free H,0 4 pL, 2% DNA W 10 pL,
i <4/ 25 C 5 min,42 °C 1 h,85 °C 5 min, fAC
# PCR )W ik :2 x SYBR GreenRealtime PCR Master
Mix 10 pwL,RNase Free H,0 3.7 WL, X} F8 2¢ 56 4L B}
0.3 pL, EdF5I ¥ 2 pL, Fi51¥ 2 pL,RT B
2 pL, BB 4 94 °C A8 3 min, 94 °C 7 4
30 5,55 CiB k 30 5,72 C ZEAH 30 s, FE 40 N F
o 2749 & 4 AdipoR1, AMPK, GLUT4,
PPAR«,FATP4,p38 MAPK mRNA MIXf£ik&E,
2.6 Giiteear e SR SPSS 17.0 GEit o i S8 i
Bl B DL 2 = s ERFon . A SR R
Jr 2255 Bt (One-Way ANOVA) Jil 5z /] {3 22 %5 ik
(LSD i) ; 259y 6] /) 22 “EL 2800 73 A % T A DR e 3
223 ¥ ( Factorial design ANOVA) , P <0.05 E /R &
SEAGIFE L,
3 #R
3.1 WPHEBRE R BUIFIE Ins, InsR /KR 52M 5 1E
HAH L, B ZH T Ins, InsR 7K S HH B BAIK (P <
0.05) ; SRR 2 LA, o B A L o B B AR 1 4 KR
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JFAEIns 7KW 2T R (P <0.05) , 3516 R AR 2 W] 52
HAERIHE 2 E G SR H R, WA HR
H B AR R BUITIIE InsR K -F B2 T8 (P <
0.05) , M 25 LA Qi B F B EERSOR IR o DL 2.

x2 ERBRFHIHERE KR Ins, InsR {9 F M0 (x +5,n=11)
Table 2 Effect of Huangqi Gegen decoction on level of Ins,InsR in

diabetes rats livers (x +s,n=11)

245 FH/g-kg™" Ins/mU-L°! InsR/pg-1~"
IEw - 9.84 +0.74 55.08 +2.18
LA - 7.37 1.02" 20.65 £1.04"
SR 1.47 7.73 £0. 87 33.47 £2.58%
pigie 2.70 9.30 +0.81% 33.85 +1.56%
AR 1.35 7.93 +0.84 25.47 £1.45%
HEEHRY 4.05 9.61 +0.85% 32.10 £2.83%

HESIEWALE P <0.05; 5HIA ILED P <0.05(K3 ~5
).

3.2 XM IR K BUMFIE AdipoR1, AMPK, GLUT-4
mRNA F A w5 IE & 41 b e, 15 A0 41 i 0F
AdipoR1,AMPK ,GLUT-4 mRNA 3 ik 7K 5 ¥ & 2 %
fR(P<0.05) ; SHIAIH i, B pE 2l B MR A (B €
B AdipoRT mRNA 3Rk K- B & TH & (P <
0.05) WK BMZ ML HEAEM LG HFE L., 5
BORY 2 L, 3 A B B AR 41 AMPK mRNA
FBAK RIS (P <0.05) 805 B Z 8] 22 5.
TERTEGe b2 m . SRERVA g, B  H IR
4 HE B A % 41 GLUT-4 mRNA /K F B & Tt &
(P<0.05), W33,

3.3 XPBEIRIE R BUITIE PPARa, FATP4 mRNA ik
KRR 515 4 i, 1 B4 I JIF PPARG,
FATP4 mRNA Kk KB B REAR (P <0.05), 5
T2 A, AL B AR A L TS B AR 9 4 K U DE

*3 HEBIRGIIERRR KR AdipoR1 ,AMPK,GLUT-4 mRNA F£ik/KFEREM (X +s5,n=3)
Table 3 Effect of Huangqi Gegen decoction on AdipoR1,AMPK,GLUT-4 mRNA expression in diabetes rats livers(x +s,n =3)

il /g kg ! AdipoR1 AMPK GLUT-4
EH - 1.000 +0. 119 1.013 +0. 211 1.003 +0. 098
LAY - 0. 147 +0. 098" 0.340 £0. 120" 0.267 £0. 134"
& R 1.47 0.527 £0.081% 0. 450 0. 070 0.613 +0.230%
g 2.70 0. 540 0. 095% 0. 670 +0. 160% 0. 570 0. 060%
B 1.35 0.490 £0.161% 0.573 £0. 168 0. 660 0. 138%
IR 4.05 0.597 +0.076% 0. 647 +0. 100% 0.737 +0.025%

PPARa mRNA 7KF- W & F 5 (P <0.05) , P 25 i 1L
RN ORI B, SR LR, R
B 41K BUIFIE FATPA mRNA KCSEF+ 55 (P <
0.05), W#E4,

x4 BEBRZXHERKKARIFBE PPARe, FATP4 mRNA % ik
KEHEME(x£s,n=3)
Table 4 Effect of Huangqi Gegen decoction on PPAR«, FATP4

mRNA expression in diabetes rats liver(x £s,n=3)

21 51 H /g kg ! PPAR« FATP4
EH - 1.013 £0. 191 1. 000 = 0. 601
FER - 0.210 £0. 105" 0.380 0. 115"
S TEREE 1.47 0.563 0. 180>  0.450 0. 080
pigie 2.70 0.927 £0.118%  0.710 +0. 184>
R 1.35 0.620 +0.096>  0.587 £0.242
R 4.05 0.760 £0.209%  0.730 0. 1832

3.4 XSRS K BUIFIE p38 MAPK mRNA 23k /K

- K TNF-o & mE RS2 5 I 4 H i, A5 A 4 T

JIE p38 MAPK mRNA 3 ik 7K - B i 7 & , A5 B0 21 JiF
.84 .

JIE TNF-a 7 B 58 39 %5 (P < 0.05) , 5 HBIARA [
BOE KA, R R A, KR4 p38 MAPK
mRNA FiEKFU B EEML (P <0.05) , 8 1 EHIRZ
22 EAE TG0 . SHRA R, 8l
e HE AR 4K BUIFIE TNF-o 7K 7B B A% (P <
0.05) , M2 AL A W s B B RBOR W . W&k 5.

x5 HEKBRFAIVERB KR p38 MAPK mRNA, TNF-a
R (x x5)
Table 5 Effect of Huangqi Gegen decoction on p38 MAPK mRNA

and TNF-a expression in diabetes rats liver(x +s)

an s PO T 7
E# - 1.010 +0. 199 35.90 +1.29
15 - 3.133 £0.205" 73.70 £2. 14"
4 LE R B 1.47 2.813 +0.244% 49.31 +5.01%
R 2.70 1.856 +0.191% 43.97 =1.76%
B 1.35 2.766 +0.037% 50.92 £1.77
HEE R 4.05 1.783 £0. 195% 48.31 £3.19%
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4 g LR TEREAR p38 MAPK mRNA K3k J5 T, 35 FE 5

R 2 DA ) 28 0 IR ol R S R, ®
SO T R SR A B R . I IE 2 Ins
YERI S S AR, IE W 5 00 T Ins 55 InsR 45 5 7
B5E ORISR S E R A HER. Y
JHME Ins SRR T [ B 25 S SOULAR 108 T &, Ik
PO A I, e =R (TG) g 2T, Ak
g AL UK, B RS B AR G 06 B PR K R IE Ins
VE R F 50 8 B B EEIR Y InsR I RURIE T
WFE AR U S SR ECMAE Y InsR BB A
FEPUE M o b e, 35 P8 5 AR e (R 0] 66 E i T e
Ins 7K S i 2403 1%

AMPK B¢ FR N BB LR AZ 257, S 5 00 1 40 M AR
W R REYLRRE T . mOBIRAS R AMPK B #E IR
B ZE (APN) 5 AdipoR1 WY& & R EIE , I8 3 F i)
GLUT-4,PPARa, IR Il 2 %% iz #5 F (FAT/CD36) , p38
MAPK 25 AH S K 7 , 2 5 915 % i B A4 E 25
MISEIRE " GLUT-4 2 A Py 4 28 W 5 ML s v T
BT, AMPK BB 4% 3 Jin GLUT-4 3 P 3 35 fi IF 4
W RR IR, DT AR ARG IR AR S 45 SR BOR  AE
P84 AdipoR1, GLUT-4 mRNA 2 ik )7 Ifi , # 1€ 55 i
BCARAE AL O F 5 — 25, {0 78 96 9 AMPK
mRNA ik i, B e (h A U o — 8 RO A i
MR AL A g 5% ) AdipoR1/AMPK AH 3¢ #%
S0 FHURHEWT, S 0TE W % R AR TG (T AR 05 R
FCHLH 5 W25 6 F BHEAE R T IE GLUT-4 45 ¢,

PPAR« REfE 2 5 8 1 IR [ B ( CHO ) AR i\ f% iz
A IRAT I TR UE 06 T AR, e R 3R
Pl FATPA JEHFINE 4 B B 5 4G a5 B 1, FAT/
CD36 e It K £ 5 W7 BR 1% 8 47 FATP4 5% 1z 2 4 g
N, 25 TG,CHO & ik HAt AR ™ . A
ER R, V89 PPARa mRNA [ 5 0], i & 5 5
MRECH LA 35 B0 /e, N o o s R e 0 Y
FATP4 mRNA ) 33K B, 8 5 55 AR B (L BOR I8 T i
— R, P AR T, U0 S I S 1 B R B AR AR
AL CHO B PE F o — 24, AL T e 5 25 &
JHA$E FATP4 mRNA G 3¢ ; i )RR TG &R T
P26 A HALE S B AL i PPARe mRNA (3R ik
AKX,

JH R AR S B B2 A AR 2% B, B 32 B RAE SN Y
B1E . p38 MAPK 1 IE %2 5 48 9 R 14 T
B AR AMPK @5 R 1k 34005 , 5 R 5E R 1L-12,
IL-15 4330 % I AR O R BI% AK /9 p38 MAPK
BES L HE TNF-o 2635, EHLIR &0 ™ . A90g6 4%

MRECALAE T 80— FH 25 5 985 TNF-o K F- 1, P& BT
(TTR= S E I (=DRE I N (1 BN AR I ooy SO i o 11 I8
SIS UE S A B R B AR A R AIR IL-15 R T — M
2y, ] AE 5 HFE AR p38 MAPK mRNA k47K,

g5 P, B AR TE AR Y BB AL I AT e S H
WA Ins 7K F , GLUT-4 mRNA ik, {2 7 Ins {5
SR A G TR S Oy, HAL I AT e A gt
JHFHE FATPA mRNA 33k, o3 A5 5 AR, 9/ 55 CHO
Ao BB AR C AT B B K B T & A AL T AT g
5 AW BFE p38 MAPK mRNA, TL-15 A4 K
AHIETE A B, TE IR AN (6] 50 i R B AR M AR
RAEAEIRBOR AN TR), 3 B v 25 7836 97 5 if B A
PEFEIE R FRE RN B i o T 2GR T R B 2 LA
Z W0 G AL RE A, R AT R 2P B S ok
R 1 P AR T AT YA 7 B RO B LR, SRy s IR ) B
20 K B AL R AR 4l 5 S I A
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