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[(FEZE] B UEEARXT 2 BURE RS (T2DM) K B A7 30 A SR AL . F73% : 90 L SD R R4 M IE % 41 BRI |
ZHUICAL AR o AR AL, AL 15 o X 3R IR A KRR B R A A R R IR 4 R R R — M I B T G R IR A R
(STZ)40 mg-kg i T2DM LR, AR = . rfr AR B AL 400000 B BARRE 2.1,1.4,0.7 g-kg', — W OBUIRALHE & £h W2 — UK
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(TNF-a) Y323k ; 8 11 S 53 BRI 7 (Western blot) 46 0 J5 i 21 £ i 2 44 48 4 15 28 11 78 (GRP78) , 1K fk % Sk Bl F 6 (ATF6) FE 1111
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e P I IR 3R G 2R 11 GRP78, ATF6 1463k .

[Rgim] FM, 2BUBEIR; BRE RACHT; RAEFF; NN

[FE4SZES] R2-0;R289;R587. 1 [CEkdRIREE] A [XEHS] 1005-9903(2020)20-0082-06

[doi] 10.13422/j. cnki. syfjx. 20202036

[M&HE Rt ]  https:/kns. cnki. net/kems/detail/11. 3495. R. 20200813. 1412. 006. html

(M HRAB] 2020-8-13 16:32

Effect of Puerariae Lobatae Radix on Expression of Endoplasmic Reticulum Stress
Related Proteins GRP78 and ATF6 in T2DM Rats
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[ Abstract] Objective: To observe the effect of Puerariac Lobatae Radix on type 2 diabetes mellitus
(T2DM) rats and related mechanism. Method: Ninety SD rats were divided into normal group, model group,
metformin group, Puerariae Lobatae Radix high dose group, Puerariae Lobatae Radix medium dose group and
Puerariae Lobatae Radix low dose group, 15 rats in each group. The rats in abnormal group were fed with high-

fat and high sugar diet for 4 weeks, and then T2DM model was established by intraperitoneal injection of
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40 mg-kg"' streptozotocin (STZ). Puerariae Lobatae Radix high-dose group was intragastrically administered
with 2.1 g+kg"' of Puerariae Lobatae Radix extract powder, Puerariae Lobatae Radix medium-dose group was
intragastrically administered with 1.4 g-kg' of Puerariae Lobatae Radix extract powder, Puerariae Lobatae
Radix low-dose group was intragastrically administered with 0.7 g-kg"' of Puerariae Lobatae Radix extract
powder, 0.2 g-kg"' of metformin hydrochloride in metformin group, distilled water once a day in normal group
and model group. After 8 weeks, fasting blood glucose (FBG) , glycosylated serum protein (GSP) , insulin
(FINS) , triglyceride (TG) , cholesterol (TC) were measured, and insulin resistance index (HOMA-IR) was
calculated. The expression of tumor necrosis factor -a( TNF-a) was observed by immunohistochemistry. Western
blot was used to detect the protein expression of glucose regulatory protein 78 (GRP78), activated transcription
factor 6 (ATF6) in pancreatic tissue. Result: Compared with normal group, the contents of FBG, GSP, TG,
TC, FINS, TNF-« in model group were significantly increased (P<0.05), the HOMA-IR was significantly
increased (P<0.05) , the protein expressions of GRP78 and ATF6 in pancreatic tissue were significantly
increased (P<0.05). Compared with model group, the contents of FBG, GSP, TG, TC, FINS and TNF-« in the
metformin group and Puerariae Lobatae Radix high, medium and low dose groups were significantly decreased
(P<0.05) , HOMA-IR decreased significantly (P<0.05), and the expression of GRP78 and ATF6 protein in
pancreatic tissue decreased significantly (P<0.05). Conclusion: Puerariac Lobatae Radix can significantly

improve insulin resistance in T2DM rats, inhibit the expression of inflammatory factor TNF- « in pancreatic

tissue, reduce the protein expression of GRP78 and ATF6 in pancreatic tissue.
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i Js 3 S 4 TR AR TR 5 (STZ) 1 3 T2DM H5 H , Wi ¢
X T2DM K B2 18 % (FBG) , R & 2 K H1 48
# (HOMA-IR) , TNF-a S GRP78, ATF6 & H £ ik 1Y
YER o BB 5 AR X T2DM A9 7 I BIL AR, Sk i PR B 4
iz 25 B AR 2 1 AR B
1 ##
1.1 ¥ 90 2 SPF 4/t SD KB, 4 5 & 160~
180 g, Wy 3K T8 g 197 3 v Stk L sh W) A BR 2 )
A K AIF 5 SCXK (1 )2016-0002 , 7 35 F VL1 1 [ 24
K2 S B )R B P 0 SPF 4 BF IR BE N IR E
(25+1)°C, J B (5543)°C, 12 h kT LW = 32 %, sh 'y
H ook, ARSI b BE 2R3 Y)
e P2 DL o e b5 JZLLSC2019-0301
1.2 259 FA ] AR SE 0 24 B VIV I 2 K A
2y p B AR At | 28 24 25 e B S X SR AR AR M 5 Ol IE
AR, WS M 200 kg A F 6 m* Z Ty e 42 BCHE
P15 F5 5 A SR AK I E 100 °C ik I, B 25 A6
PR SBCHE BB 3 UK, e AR, B0 A LI U8, X
RO 45 2% I B e 4, FUS Al TR AR TR S B AR TR
5, S E R 258 70.3 ke, 5 HR A 25l & B R
B RN 35.15% i@ B0 &M ik —
MR (26 bl it o2 € Wl 25 R AR S
AAZ0862);STZ(IL M RFEERFEH R A AL S
1228M036) ; H i =I5 (TG) , & JH [# #= (TC) , B 1k
L% 4 1 (GSP) I I & (R ot 2R ) T AR B 5Y
5 43 %12 20190907, 20190906, 20190903 ) ; Hi 7
O e (e S wAR A E ARG RA A,
0321A18) ;A1 0 I, —H K, oK Ll ( Lifg 2y
£ A5 4 9 69018961, 10010018, 10023418,
10092680) ; ECL & {4 & ( 35 & Abbkine 23 A , it 5
ATSOC2401) ; DAB ¥ 45 UL & ( LK 5 A W3
ARA R LS 8 FL-6001) ; BCA 75 4 ¥ FE il &
A & (A B B R AR BR SR A AL it
*59009001100) ; it fig &5 ¥y ( € [ BD 24 Al , it 5
6307951) ; B-HL 3l & 4 ( B-actin) P 1A ( I F CST 24
H), #t 5 4970S-15) ; GRP78 HL A , ATF6 $i 44 ( 9% [
Abcam A ® , it 5 4 & GR3261371-1,
GR3248070-5) ; TNF-a $ii 14 (b 5% 1 B4R A= 9 £ R
A HE S bs-10802R) 5 B AR i & bk W
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(I b B o B2 7 28 AT BR A ] ) s TB-718D B 4 I 4
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BARE o AR D7 AR AR 2 M, B AR I K
%2 M 10~60 g HL 60 kg ) N & Kl R FH 2 55 AR
60,40,20 g 43 MAE R 45 25 0 b ARG B L AR A
5 R B e AL U 1.2 0 F ik A 25 ) IR
iR AR TR A AR R P AR A R
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FUVE B 221K, — H OB 2 3 1 — B XK R 24
02 g-kg'-d', " HEH IR KT REEE 425, R
VEE LW GESEE 8, AR,
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Je il i FBG. AR IR BUS I8 32 ) kBt i %
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TR , B e BB BRI R 14617 5 2 9050

2.3 Bl B AR ARG I I o fE GSP S TS
Fae R G UL AR AR L 7 96 LA b ik s 1AL R
WEAL AR EZS (AL I AL 5 3 B ABLZE 7K 10 L,
DMF F5 e 4 ILVE H AR 1 FEAS LTS ; i A NBT
5] 200 pL T4 1L, 37 °C/K ¥ 15 min; il A&
AEF 10 pL T AL 88 5) , FER R AL 530 nm i K
ARSI, 5 T R GSP

2.4 GPO-PAP kKl L ¥ o TG, TC & & ™ 4%
Fae JE 2 6 U B AR AR L A 96 FL AR h ik & (AL AR
HEFL FEAKL 23 BN A ZE 1K 2.5 WL, AR e i FEAR
T LA BEFLINA TAER 250 pL,iR45) ;37 °CIFE
10 min, AR % 510 nm 2 & £ FLW G 4,31
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2.5 W-125 (1) JBE B R O S g A DU i v
FINS f i ™% 48 B 0] &5 id W A3 454 LB 2R
ROIHEREL T LT BT, 85 R ke 2
a3 K 4% 21 K BRIV B2 b oE 5 45 100 L in AR OR
AR A 4 0 AP iR 5 P 1-Ins 4 100 pL,
FEAMIRST 37 °CHRE 2 hy 45 8 I A G T IK 9 o
B 500 wL iR 25 T 3 500 remin” & 0> 15 min, §#
FE W, R U TE 9 CPM M, 8 & 2H K KL FINS
KA B FR AL P48 B (HOMA-IR) = (FBGx
FINS)/22.5.

2.6 G BE AL ALAG I B AR 41 Y TNF-a Y 35 K il
Vi 58 B AY A1 08 U0 R B8 0 25 1 K AP A A R iR
BE gl h TR BE SR AT T A 3%
XA K S R R G R B 20 min, Y1 A B N 3%
BSA & 5 A4, = i EH A 35 min, HIN—E L
B e 45 7Y TNF-a — LR BRI (1:250) TH1 [, 4 °C
E S . I BT (1:50) , &l F F 50 min,
DAB %0, S KR Z YL 3 min, Bk E A 4558 R
Image-pro Plus X U3 W O B2 14 #4700 & o

2.7 2R S PE B3 v (Western blot) A6: i i Jif 4H 2
1 GRP78,ATF6 & 1 £k  FRBERALEN,
BCA 5 [ dat 12 71 80 I 5 45 20 B 1 28 1 v B o)

F1 BRI 2EERRBARERE . EE MM (3xs,n=15)

B A A ) ok B B B R D R BRTEC A 10%
1Y) 4 25 JiE 0 e 4 e, %k 2 AR b 25 4T SDS-PAGE #E
JE LUK, B BN i, 250 mA %% 5 90 min, 5% Wi Jg 4
W R IR B P 2 h, A 5 9% 56 R 28 0% 4 i o 4
) GRP78 —Fi s B W (1:3 000) , ATF6 — 40 i Ff T
(1:1000), B-actin —HL i BEW (1:1 000) H, W& T
VKA R IR 4 °Cat o A —Bu AR X 7 i) — 4t
M FEW(1:2 500) P #E KR E I 5 2 h, TBST W 72
oy Ve WS JE A A2 kO R (ECL) ik 3% . R A
Image J F A4 X 45 41 8 A7 K BE (B 0 #T

2.8 SRitiiE &8 A FR T SPSS 21.0 98
B, BT BOE D ks Fow AT IES AT E LR A
B[R FR O 22 4 A Ab BRI L OF H LSD 4T B L
LU P<0.05 8 225 HA S L

3 #7

3.1 Xf T2DM K EUAFT & 5 FBG WS  JRYTHT,
55 IEH A R AR A Je A% 4 2 21 R R 5 i 2 B
1 BEAIK (P<0.05) , iU AH X WYt TH &5 (P<0.05) ;1R 97 8
J G, SRR b A, I ORUICA B AR rp I
HAKRTEYE I G, 25 EA5iH7E X
(P<0.05), 25 J& LB W] W B AR, 22 5 A g it 22 i L
(P<0.05), W1,

Table 1 Effect of Puerariae Lobatae Radix on body weight and fasting blood glucose in rats with type 2 diabetes mellitus(x+s,n=15)

IRITHT EEAd)
21 51 /g kg!
A5 /g FBG/mmol-L"! TS /g FBG/mmol-L"!

EH - 472.7+23.3 5.240.4 637.9+42.7 5.140.5
HLRY - 440.1427.5" 16.5+3.3V 324.6+40.90 17.242.49
- HERUNR 0.2 442.3+22.5" 16.5+3.21 366.5+56.1% 11.943.9%
R 2.1 435.2+32.70 14.9+3.70 355.9463.42 11.3+3.5%

1.4 443.6+28.21) 15.1+4.0" 382.1£79.3% 8.9+3.8%)

0.7 440.6+28.9" 14.6+3.9" 350.6+40.9% 10.4+4.6»

W5 IE R A P<0.05; SR L] L Y P<0.05( £ 2~51A]) o

3.2 Xt T2DM KR GSP 52 5 1E & 41 Ho 45, B
U2 GSP # it B i 5 F IR K 41 (P<0.05) ; 55 4
Fodg, — HOBUIRA 55 AR & b AR i 4 GSP % i
W i AR (P<0.05) . W32,

3.3 X T2DM K EMESH TC, TG H &M Em 5
WEH A BRI TC, TG & = W W T (P<
0.05); SARI 4 b, — FFOOUICAE B AR = v A1
2 TC, TG % & 1 B B B R L(P<0.05), WL 3.
3.4 X} T2DM K [ 7 FINS 75 £ & HOMA-IR iy
S 5O 4L R BRI AT R R FINS Fr it B i T

F2 BRI 2BPERKE KR GSP RN (X+s,n=15)
Table 2 Effect of Puerariae Lobatae Radix on glycosylated serum

protein in type 2 diabetic rats(x+s,n=15)

215 /g kg! GSP/mmol- L

EH - 1.317 2+0.033 9
LY - 2.108 6£0.328 3"
= IR 0.2 1.419 3+0.117 82
B 2.1 1.442 2+0.118 62
1.4 1.420 0+£0.021 4%
0.7 1.627 6+0.042 82
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£3 BRM2EBRFARTC, TG EEMHM (F+s,n=15)
Table 3 Effect of Puerariae Lobatae Radix on TC, TG in type 2

diabetic rats(x+s,n=15) mmol-L™!
45 /g kg! TC TG
kit - 3.18+0.09 1.48+0.07

LT - 3.68+0.13") 1.72+0.07"

UK 0.2 3.50£0.15% 1.49+0.08%

B2RiN 2.1 2.95+0.11% 1.64+0.042
1.4 3.20+0.13% 1.50+0.022
0.7 2.97+0.122 1.51+0.07%

7 (P<0.05) ,HOMA-IR 5 %t 9 & 7+ 755 (P<0.05) ; 5
PR A, B ORI AR L R R
FINS & & B i F& K (P<0.05) , HOMA-IR 45 $¢ B &
FAK (P<0.05)., WL# 4.

F4 BRI 2BPERK KR FINS &8 HOMA-IR #9805 (v+s,
n=15)

Table 4 Effect of Puerariae Lobatae Radix on FINS, HOMA-IR
in type 2 diabetic rats(x+s,n=15)

4151 FlHE/g-kg'  FINS/mU-L"! HOMA-IR

EH - 17.37+1.27 3.99+0.59
LAY - 40.20+2.70V 30.02+2.99"
UK 0.2 22.31+1.31% 9.85+2.252
bRt 2.1 30.04+3.65% 14.33+5.51%
1.4 31.70+4.68% 10.95+2.92%
0.7 36.15+6.112 16.99+3.29%

3.5 X T2DM K BB IR o TNF-a 35 35 7K - 19 5% )
FH 14 200 B 1) BH 1 2% 2 40 Jf A 5 A4 £ 5 19 42k 4 e
KRB OAERR FHRZREEG, 5EW
2 B A, A TR 2 J A 9 4 53 8 1Y TNF-a 36 35 B
S S AR R L, ORI B AR L AR
FRI) 2 2 M AR A 7 4 43 6 1 TNF - 28 15 BH I 0 55
L 1,
3.6 X} T2DM K U AR 41 21 tf GRP78, ATF6 £ [
FIRWE M 525 A4l e, B 4l K B GRPTS,
ATF6 £ 11 3K 35 ¥ B W Tt 5 (P<0.05) 5 5B AU 20 11
B, ZHUOBUIRAL | B AR 45 7 5 41 1) GRP78, ATF6
FI R IA W] T B (P<0.05). WL 2,35,
4 itig
T2DM — MAEAR MR & 0% 2k 28] £
PRAE WF5E R WL, I A9 N B A T2DM Y A8 2% [ I
WO I FEEEE TC, TG 7", TNF-a B
LAY SR, AUAES 5 1E W A PRI RE
H A 76 2 P Bk B b R P A /R T
. 86 .

B

AEFH BRI s C. T XUIREH 5 D. 55 AR g 0 3 20 5 B 55 A e 5]
g FOE ARG i 2 (151 2 7))

Bl1 BEiRX 2B EERFA RS TNF-a 30 (1HC, x200)

Fig. 1 Effect of Puerariae Lobatae Radix on TNF-«a in pancreas

of type 2 diabetic rats(IHC, x200)

GRP78 = - ‘_‘- 78 kDa

ATF6 __—-—h 75 kDa

Bractin i c— > S G P 42 kD2
A B C D E F
2 KEBEIRALR T GRPTSF ATF6 & A R ik H ik
Fig. 2 Electrophoresis of GRP78 and ATF6 protein expression in

pancreatic tissues of rats

x5 BRI 2BMERFAREIEL S GRP78F0 ATF6 E B R ik
MM (X+s,n=15)

Table 5 Effect of Puerariae Lobatae Radix on GRP78 and ATF6
protein expression in pancreatic tissues of type 2 diabetic rats(x+s,

n=15)

21 51 /g kg GRP78/B-actin  ATF6/B-actin
IEH - 0.76+0.03 0.68+0.05
Rl - 0.95+0.04" 0.81+0.03"
ZHUBUIR 0.2 0.70+0.06» 0.58+0.022
iR 2.1 0.66+0.102 0.52+0.022

1.4 0.64+0.022 0.54+0.032
0.7 0.71+0.082 0.59+0.04%

TNF-a B35 2 B Ot 2 5 R ALK A £, AR g Sz 4141
(4540 . TNF-a P8 T2DM JBE & 23R HL 0 HLH 352
S ELHE T PR B R A2 ARAE 5 5 T AR G0 Tk A2 B
PAGT 9 5 22 0 SRR 5 ) Ak AT LA ) 8 At 4 i 41



5526 B4 20 ] HEXBAFZRS Vol. 26, No. 20
2020410 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2020

U R N M EEH TS ZESER R
ES RN TS 1 - O R N Raa o NV VR N2 2 e i
P, 17 AT

ARSI SRR A H A, RUIRAL B AR
b K5 & 41 ) FBG, GSP,FINS,HOMA-IR,, TNF-a«
FOkaE W PR, U0 W] B R B A AR I B L GSP,
FINS, Jai /D HILA 98 5 K F TNF-a AR, 1 1 00 1 AL
IR MVE . e AR b AR AL, i) 4
T HIAILAA TR R 558, 3d B 56 3R 97 T2DM H i ‘.
R Ry 40 g0 FF A R B S B AR T DL AR b
18 JRITIH IR G R i 28 30~50 g 45E .

BILAA AR i FE i 2H 2 b 1 8 5% B 240 4 0 M 1 3R
Ra AR IR L JBR 5 B At L v A A R B RO R PN T
E K B 7 8 W e i DRI A IR I 1 5 STZ S L
S 3 I IR B B AN IR B 3R 40 Wb A B £ 3 2 ERS
GRP78 & ERS ' —MHEE M o FEBE M, & T
PR 5 B8 GG 51, K BF 5 3 I A DY JBE A G
P K i 635, GRP78 8 IA 4 & ERS & A FIAF 7
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