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Masson Y4 (8% T 41 247 9 LA 5 >R T H 88 4 Ak 12 6 DU I
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Perk K pEif2o F 35 W 5 5 T X% B, TGP 45 24 41 JIT 2 41
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PR A543 v e B PR T PA BT ) 7 38 ( endoplas—
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1.1 ##

1.1.1 24 Mtk SD KEL, /A HE 280 ~300 g, 2%k
ERFRZ S s o Rt FETEE 22 °C AHXHE
JE65% ~70% 12 h JGHR/12 h 2B K5 IR EE A 3 L 7]
71 JAJE 525

1.1.2 #5434 TGP hLBER K¥IEKZ
FRAI 5T T B A 22 G, TR T s Wk oy 10
g/ LI FR W BE 4 4 2 A W s B IIRAA TR 22 ( strepto—
zotocin, STZ) Wy {26 [¥ Sigma 23 7], Il HI B i i T
0.01 mmol/L #i#5% B8 2 vh i 1, pH = 4.5; ¥t
GRP78 .p-Perk. pEif2a £ TR NY B 36 [E Santa
Cruz A w); /NRPUR B EDA g BEhi ik iy B & =
Millipore 2 w]; UM BEAR IC 1L SEHT %R 1gG 1 [ 2RI
A8 F): WY RR LR 2 BRI F 3518 Amersham /3 H];
ECL %5614 [ £ [ Pierce 24 wl; B A — 207k
B ALK L3R £ ( PV-9000) \DAB i (0,357 &
W F A A2 0 A W BOR A FRS | Ui 25 IR D7 1R
(free fatty acid, FFA) 350 & 04 H B w0 @l AE 9 T
FRONT] =WEH I ( triglyceride, TG) | G AH [E E( total
cholesterol, TC) 1271 & W FI & M HE 3 A= Wy B4 24
] o

1.2 7%

1.2.1 #5 XEABAEBBER  JE I — KT
STZ 60 mg/kg,48 ~72 h J il B2 # ik i i A > 16. 7
mmol /L L_F- 9 & A4 R AY | Xof BRZH A 1 S 45
) 4 R 5% PR

1.2.2 ZhpmB AR B R B4 TGP
U8242H(50.100.200 mg/kg HEH) o A4 10 Ho Xt
WAZH BRI 26 T I . T A KR RTS8
AR MEFRAE R, B B ROK AR RS %

1.2.3 ARAME W% 8 FEIERA . KR
16 h J5 ,7E 3% 0. 1 ml/100 g 1A | & /3% 1 L
T2 S BRI A7 A 0 350 3 ik A 45 WA B I b
A, 4 °C+1 500 r/mim &0 15 min, BN % AR 12 1F
—20 °C 5 M ifi % ( blood glucose, BG) .TC. TG 7K
oo JE AT AT BLE BN BT A A 4 C R 1 A 3R
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IR IS HE G I S 28 A AR 2 A8 45 1 e e 5,
TR BE 3 P 2L TC. TG K FFA 5 8, iR
8 mm x 8 mm K/NHALUE T 10% ik FF
[ , A A S T R BE R 3 wm (Y] A, 4T Mas—
son Jufty . [l 4 wm B2 R R AL FEY] B, e
PELAATI . 55 B 8 mm x 8 mm K/NHFZH 4L OCT
AL E HI AL 8 wm VKRV Fr IHZL O Yefh, ol 3 4140
A - 80 CyKEE R -

1.2.4 AF2424 TC.TG % FFA A% m 2 #ilH &

WA AT .
1.2.5 Hagskimhomae 0 e wWiEY

8 wm/KPE I B A B2 A5 R R o e € 350 D (
BRI ZL M G £5) 10 ~ 15 min; H] 60% LB R
WY R AN 2, R R Ak 1k K
Harris 75 KAEIR YL 30 s; FH 1% BR & — At =48
W SRS BN T2k v b A TS H I B e
. JRMG LT, B R i

1.2.6 JFiEsmE KB P
O YLt g i UTAR K Masson YL {0 2 4ifL 72 8 H) € S
SO

1.2.7 FF#R%% EDA %k zade A7) F 5 A0
it A 3% H,0, Y B e b g v R AL B T
Tl i B FE PR, KW g A 0. 01 mmol /L Ak
ZZrPUE( pH =6.0) s /NPT R R ED -1 g Edit
(1 :50)4 Cad . BEEWRJE e R4
/NER TgG( 1 = 200) , YL 5, 9 i PV9000. =&
4N DAB 3. JKPEZ L, Harris JR ARAEE 4L 1
~5 min, BKSE ZHREW, PR IR E . S5
15K FH IS5 565 — B AR P BRI X6 B e B 5 2 A
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1.2.8 Western blot 4% M AT 2022 GRP78.p-Perk.
pEi2a £i& K1) 100 mg I UCE T UK
b A i SR 210K, 4 °C <12 000 r/mim
B30 30 min BT RO R R E . B30 mg FE
il 5 min J5, £6% ~15% SDS-PAGE Hiyk, Hifs

2 NC i I, 78 5% AR W ¥y PBST %5 4 °C £ 14
R, VERR S A S bt K B GRP78 (11 : 200) \p-
Perk (1 :200) .pEif2a (1 : 200) FI B-actin (1 :
500) ,4 C &, #RJ5 FH HRP fricd i —Hi (1 :
2 000) 238, 37 C.1 h. 7EREZE P ECL & Y6t
FILX IR 1 ~ 2 min 5 B8 8. H5S
FEEIGR AT R h A7 6% B . N B-actin
YEREH RS, H A5 HAR A 2 AR
i, BUE.

1.3 Zits&iE  RHA SPSS 17. 0 KAk i74)
B BARLL v £5 Fom e R ZR T 2250W7-

2 HR

2.1 TGP 3 HEREKRMEE.FFE. MK fhE#
FoMn AR 21 P W AT X R AT A If
TC.TG K5 W & i F % B4 TGP 45 25 4 K &
K% K TCTG 7KF-JCEH s M , ] AT PR s I 2
. Wk 1.

2.2 TGP 3HERFEARFAL TC. TG X FFA 1)
B TS TC. TG K FFA B & F X AR
40, TGP #5252 IF4H 40 TC.TG K FFA Ik FHIAI 4 .
2.

2.3 TGP xERBARITALAREFZZME A4l
UM O Yooy n] U4 55 v B i AR, A5 2 241 1
YT O Yot pE B g X REZH (2. 67 0. 86
vs 0.42 £0.16,P <0.01) ; £ TGP 4 25414 1
EFAREAIZH (1. 13 £0.78.1.08 +0. 67.0. 88 +0. 64
vs 2.67 +0.86,F =13.12,P<0.01) ., UL 1. Mas—
son YL e 1170 21 K 2R 4k AL 1 43 BH W v ) IRl
(1.86 £0.64 vs 0.46 +0.34,P <0.01); TGP 50.
100,200 mg/kg 2 25 44V 43 B W AIG TS AU 20 ( 1. 28
+0.52.1.16 £0.37.0.86 +0.56 vs 1.86 +0. 64, F
=6.45,P<0.01) ., WL 2.

2.4 TGP 3t #ERFABRAITHLE EREMERZENR
M A5 78 20 20 ZUED -1 3% 38 B W /& 1 X) fE 4

F1 TGP MHERFARME AFE. MERMEAIZM(n=10,x£5)

a1 Fiilb=: [ENG S JFE BG Il TC 1. TG
( mg/kg) (g (/100 g {A ) ( mmol /L) ( mmol /L) (' mmol /L)
pogi - 458 +27.47 4.25 +0.36 6.94 +1.64 1.11 £0.08 1.16 £0.15
BT - 271.75 +£16.86* * 6.88 +0.58** 31.97 £4.19%* 1.24+0.19" 1.70 0. 16"
TGP 4% 50 281.75 +£25.01 5.12 £0.42* 30.62 £4.35 1.22 £0.12 1.68 £0.13
100 266.4 +27.87 4.68 £0.36" 32.05 +4.24 1.19+0.13 1.64 +0. 14
200 318.0+17.8 4.56 £0.40* 27.20 £4.25 1.20+0.13 1.81+0.18

SRS * P <0.05,** P <0.01; S#R4 TP <0.05
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#2 TGP XERFBEARITEAL TC. TG & FFA BIZN0(n =10,x +5)

hilis 6 C FFA

415
( mg/kg) (mg/g) (mg/g) (mg/g)

X - 7.10 £0.46 7.45+0.42 1.32+0.16
R - 11.36£0.76* *  9.48£0.88* *  2.76+0.34* *
TGP 424 50 8.20£0.58%  8.32x0.68*  1.86%0.15*

100 7.78+0.52%  7.79£0.65% 1.74 £0. 16"

200 7.49£0.56%  7.64£0.73% 1.65 0. 18%
SXRA AL <P <0.01; SHEHALHAS *P <0.05

1 BT OoLaienptiEa
LA x 100

A: Xf R ZH; B: BERY A C:
TGP 50 mg/kg 4 24 41; D: TGP
100 mg/kg #4245 4H; E: TGP 200
o mg/kg £HE5U

&2 Masson 3 & 4 i BT B 5%
BARFTL  x100

A: X IR ZH; B: BERY AL C:
TGP 50 mg/kg % 25 4; D: TGP
100 mg/kg 4 24 41; E: TGP 200
“ mg/kg HPGAH
(2.64 +0.86 vs 0.62 +0.44,P <0.01); TGP 50.
100.200 mg/kg 252541 iF 2140 ED Rk B B AL T

FERIZH (1.64 £0.42.1.32 +0.44.0.86 +0.48 vs
2.64 £0.86,F =8.67, P<0.01) , HiFIZH iF4H 45
T A I 20 AR AR A K, TGP 4 245 )5 932 i 1) 5 W 4
MuAARFRE N BLIE 3.

£

ED- PRIE4HA % 100

A: Xt IR 45 B: B 45 C:
TGP 50 mg/kg % 2 41; D: TGP
100 mg/kg %5 25 #; E: TGP 200
- mg/kg 232

2.5 TGP 3t #ER %™ K RAFHLE GRP78.p-Perk K
pEif2a RiAKFM  Western blot 2 i /s A5 A1 21 JH
2 GRPT8. p-Perk % pEi2a B ELWEE T
SFHEZH( P <0.01) , TGP 50.100.200 mg/kg 425 5
JFEHZL GRPT8. p-Perk } p-Eif2a £ 131k B B

TR (P <0.05,P <0.01) . LK 4 ~6,
1

2 3 4 5
R W =~ o

B

. . S (}-actin
T %
AL ]
g 3T
2 ik " v
32 R
™ | e
3
I IR
- .
1 2 3 4 5

&4 Western blot ;5| FF4H41 GRP78 & ki
1: X PR 2H; 2: #ERU4H; 3: TGP 50 mg/kg 45 254H; 4: TGP 100 mg/kg
Y244 5: TGP 200 mg/kg 4 254; SXIRAL L ** P <0.01; 54
I L *P <0. 05, P <0.01

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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kg 5 24541: 5: TGP 200 mg/kg 452540 X IRAL LA ** P <0.01; &5
HERIZH [ *P <0.05,™ P <0.01

3 itig

LR [ P9 &1 oF 9 BR 96 1 B 5 T ( diabetic faty
liver, DFL) T B4 F (%9 BF 55 4 20, 3 48 k&, BF
G W] TGP XAk 2 P A P R PR 1 #h
FEVE 2GRN A W 4 2 R B A R S AR
137 ,{H TGP X} DFL fR-4P45 F i R ARE . ABFSE R
B TGP AT [ ARKE IR T 41 21 TC. TG K FFA /K-,
ﬁ%ﬂ@nﬁ@ﬁiﬁﬁ%ﬁﬁuﬁwﬁwﬁﬁm

L W AN MR TGP 45 265 240 5 Wk 40 MO AR R g /)N , 312
mﬂ?TmM%%ﬁﬁﬁﬁ%Em%%&@o

JH- 20 R A QR S e BR , A Eh s N

VA J5E PO 114) Dy i 25 L S8 %o 200 b 1) g s s o a2 g
RPN A . AEWOREYERR D5 A K i AR L K
T FFA TEF AR N SR AR , 75 I 40 Bl & A= P ot aok
%Lﬂﬁ B TIRE, R ZURY Bg T o 44k J2 ERS 11y

RN .. TEm RGPS Wistar KR A A
HHE.H)?/}Z PEJ5 , ERS #5:& & 1 CHOP.GRP78.XBP4
FEIKHENN , Caspase3 2K 135 PEHG 58 5 76 25 % ERS
WEE Y ATF6as elF2as IRE1 o (197N FL B8 ERS
SR, AR MRG58 1 , ERS & A UK &2 ), i
UPR 38 B35 A6 VE I 150 B 90 15 i J5i 4 s i A 4 ok
K71 7= A, $ 7= ERS 1] 88 /2 5| & g i i i 3
Etﬂ[lsfle] .

BFFC ™ W ERS SRRSO R H SN &,
TNE e R 5 2 AR 2 BUBE IR MG 55 )5 3 ERS, 23
ERS [ 3 4% UPR i P& #5300 , UPR 5 RIE(E 557
3 % 2 ) 2ok 2% AL A A LB R A A% A -
kB F1 73 205 AL EE Y JUN N=R 3 i - ROS
KN BT B RIS o AIF 5T 2R WIBE PR 414 ERS
FHCE 1 GRP78 . p-Perk K pEif2a £ AW ik
N, [F) B AR 5 38 248 e v it B J 3 22, 7R ERS
FIRES S PR I 35 2ok 72 rh BB 7 I 0 A 2B B 9
BLI A 7= A, TGP 25 25 21 JiF 40 41 GRPT8. pPerk %
pEif2c £ RN W] BRI, 475 TGP A 8 38 i 417
il ERS X0 PR 20 2R AR 4P A E T (B R 4 L
il v 5 2B

25 Lk , TGP X4 bR 4 35 A W O 4R
F AL 5405 B0 ERS AT REA G
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Effect of total glucosides of paeony on endoplasmic reticulum stress

in streptozotocin-induced diabetic rats
Xia Lingling, Zhou Zhongsong, Xie Qinxiu, et al
( Dept of Infectious Diseases, The First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To investigate prevention of early liver injury by total glucosides of paeony ( TGP) in diabetic
rats and whether its mechanism was related to the inhibition of endoplasmic reticulum stress. Methods TGP ( 50,
100, 200 mg/kg) was orally administered once a day for 8 weeks in STZ-induced diabetic rats. The levels of cho—
lesterol, triglyceride and free fatty acid in liver tissue were determined by spetrophotometric method. Liver lesions
were evaluated using oil red O and Masson staining. Expression of ED- was determined by immunohistochemistry
and GRP78, p-Perk, pEif2a were determined by Western blot analysis. Results TGP treatment in all three doses
significantly reduced increased liver weight and liver lipid content in diabetic rats. Oil red O staining score in dia—
betic group was significantly higher than that in the control group ( P <0.01) , TGP 50,100,200 mg/kg treatment
group scores were significantly lower than those in the diabetic group ( P <0.01) . Masson staining showed hepatic
fibrosis score was much higher than that in the control group ( P <0.01) , hepatic fibrosis scores in TGP 50,100,
200 mg/kg treatment group were significantly lower than those in the diabetic group. Compared with the control
group, immunohistochemistry showed that macrophage infiltration in the liver tissue from diabetic significantly in—
creased, which was inhibited by TGP treatment in all three doses. Expressions of GRP78, p-Perk and pF¥if2a de—
termined by Western blot in liver tissue of diabetic group were significantly higher than that in the control group,
which also were decreased by TGP administration ( 50, 100, 200 mg/kg) . Conclusion Our results indicate that
TGP has potential as a treatment for diabetic liver injury through attenuating liver lipid accumulation and inflamma-
tion as well as ERS induced by diabetic condition.

Key words diabetes; liver; endoplasmic reticulum stress; inflammation; total glucosides of paeony



