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WE.BH EAY o Rk x4 AR B K SR IE A B M R %R & B T GRP78.PERK A CHOP &
KR, ik K 30 R EAM Wistar X R AP 5 T B 2E (Sham £8) A2 A 41 (DN 48)fe i) v ik 48
(SS #1), DN 84w SS 28T A & A5 A A e bk DR AL ) 2 RS 24 BRI AB ks oA R SS 5 0 1 k4T A ¥ o
MR (250 mg/kg)# F ,Sham 484 DN 284 0 1 A4 T 5 A T RBKET . 12 AEAN S hiE KER
(BUN) WUEF(Scr) & 24 h & & 28 (PRO);HE $ &5 TR K R F A8 0mAH A 5 % % ; Western blot &
MK K a2 GRP78.PERK & CHOP & & A At #L; TUNEL &bl XK R K m A =L, &3
DN #Ln 4% BUN.Scr % PRO %5 Sham 28480338 % ,SS 40645 BUN.Scr % PRO 5 DN #1483 & (P<
0.05), HE Z#L Sham 28K R K408 S &M FHE , R LF% ;DN AT LB DaARE R, TR X EmIE
BB ABAR R A R E R R R, R B R B E RIS 4SS A B M R R B A T AL
% T DN 41, Western blot & 2. DN 41§ 4147 GRP78.PERK % CHOP % & %4 % T Sham 41,SS 28 '§-402%
GRP78.PERK % CHOP & & # & ¥4&F DN £8(P<0.05), TUNEL % 3L DN 845 Sham 40 FIe40 2 A & %
AT ;SS M T amAn .y T DN 40, 45i8 A% Rk TR 48 R B 9% K R B IR IR £ | 342 520 R R
B, BA BRI R AU T Ak 5 AR A R R R A8 % B -F GRP78.PERK & CHOP #4 & ik B, W B4 4 4w

A TH £,
EEIE: AW OIRR AR AR B R PR R R 4R T PERK KK
hE42E . R587.2 XEKARIRAD: A

Effect of Shenshao oral liquid on expression of GRP78, PERK
and CHOP in rat models of diabetic nephropathy

Di Yuan!, Yun-peng Dong', Zhao-jun Zeng', An-jing Huang?,
Chun-lai Zhang? Hong-xia Zhou?
(1. North China University of Science and Technology, Tangshan, Hebei 063000, China;
2. Tangshan Workers" Hospital, Tangshan, Hebei 063000, China)

Abstract: Objective To investigate the effect of Shenshao oral liquid on expression of endoplasmic
reticulum stress factors GRP78, PERK and CHOP in rat models of diabetic nephropathy. Methods A total of
30 healthy male Wistar rats were randomly divided into Sham group, model group (DN group) and Shenshao
oral liquid group (SS group). Animals in DN group and SS group were fed with high fat diet in addition to
intraperitoneal injection of streptozotocin. Rats in SS group were administrated with Shenshao oral liquid (250
mg/kg) daily, and distilled water were administered daily into rats from Sham group and DN group. Blood
glucose, blood urea nitrogen (BUN), creatinine (Scr) and 24-hour urinary protein (PRO) were measured 12
weeks post insults. Histopathological changes in renal tissue were graded through HE staining. Expression
levels of GRP78, PERK and CHOP in kidney were measured by Western blot. Apoptosis rate were determined
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by TUNEL staining. Results Blood glucose, BUN, Scr and PRO in rats from DN group were significantly
increased compared with Sham group (P< 0.05), which were attenuated with treatment of Shenshao oral liquid
(P<0.05). HE staining showed that morphological abnormality was observed in DN group including enlarged
glomerular volume, inflammatory cell infiltration, glomerular mesangial stromal hyperplasia, tubular basement
membrane thickening, and glomerular and tubular fibrosis. Above histopathological deterioration of renal tissue
was significantly ameliorated by treatment of Shenshao oral liquid (P < 0.05). Western blot showed that the
expression levels of GRP78, PERK and CHOP in renal tissue of DN group were significantly increased when
compared with Sham group, which was decreased in SS group. TUNEL staining manifested that increased
apoptosis rate in DN group (P<0.05) in comparison with Sham group could be attenuated in SS group (P<
0.05). Conclusions Shenshao oral liquid reduces development of diabetic nephropathy, restoring renal function
in dependence of manipulation on endoplasmic reticulum stress related factors GRP78, PERK, CHOP and

apoptosis.
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B PRI 9 (diabetic nephropathy, DN )21 Rk
B E B I AAE Z— , DN HE R A 12 1 B Rl 1Y
BB AE T i, S BRI B vy 17 3 2 P
HORWRALHIZ e HETE AR IR . AR AL, W
¥ )i 18 (endoplasmic reticulum stress, ERS )-S5 8% G
B 0 R A A TIC AR, WFFE R BAY, & IR AT 75
& ERS, PNJBT I i A HA S B AR T2 7E DN &
A R R R E BRI, PN J5 R 0 O DN A
FARHL . TR BRI RS A L IR 4% " = IR
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B v A SRR DL, AT (A R B v 1 2 SR A A
ROEZEE, A5 1 R 52 05 500, B3 i A% |
f2 IR Z IR, VPSR AT MoK g A5 322
BLARE TR, BF5E WA, 277 F IR AT 38 2 410
il DN Jpg AR b i v S0 KA 3K, s E R K
SR A S VR T o (B 2R IR 75 g
X PR B P T R 7 B8 4D i) i 4% 1 D i
PR BAEHIBLA B A A BT8R o A< ST P 5T g iz
PLE AR RE  WF 5T A S AT 1 RRGRHBE R 0 1B 4 35 K
B U PN JBE R )3 38 b 7 M R GRP78 \PERK &
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1.1 KIzh4)

8 JEIY 30 HfitiE Wistar HEE A B, T4 s it
1A (SPF) %%, 1A 120 ~ 160 g; HI4EJLH T R34
HC R (R B 546 T 5 : 028)

1.2 Y5

SATO MR OFH TAERSFZE, 5.
720050957 ) 2454 i3 : £+2 250 g, ¥ K€ 250 g, 74T
150 g, 419 150 g, )1l % 75 g, Bk~ 125 g, £L4E 75 g,

shenshao oral liquid; diabetic nephropathy; endoplasmic reticulum stress; apoptosis

JKi% 187.5 g, Hu g 250 g, - H 125 g, HEARfAL R R
(streptozotocin, STZ ) (& & Sigma A &) ) , MBS IfiL
AR LA AR, A R G ( i =
KA T, P GRP78 HLik (£ E Abcam 24
F]), BT PERK Hiik & CHOP {4 (3% Abcam
/5] ), TUNEL J1-AeriliR) & (35 E ROCHE AH] ).
1.3 Zh¥IHAREERSH

1 30 KFUBHHL S A IE 5 X HE4] (Sham 4) B
RIZH (DN 41) 247 IRV ZH(SS 4H) , 45 10 K, Sham
2 L% ) AL %, DN 4T SS 20 R FH v I e
F%. DN 4171 SS 41251 12 h J5 , T LA—ktE STZ
(25 mo/kg ) I8 Jis v 568 ) 48 e e A B, 4 3] T
55 2.3 14 K, L 3 WG IMKE =16.7 mmol/L,
R 2R ZIR 28 W RN FRAE N +++
++++(SRPHPE ), 24 h JREE 1@ i >30 mg/24 h, hyik
BT, wERTFEd DN 4R SS 445 A 1 H AR
MBEAFF A BARAER A 1 HRRIET:, 95
Bio 23t 26 HARL(Sham 4110 X .DN 418 H .
SS 21 8 F)YI AL .
1.4 Z5¥)F¥

WG A AR BRI E 4525 ,SS AR RAE K 1k
250 mg/kg 747 IR S , Sham 4111 DN 214K 1
WEEFI R ZE K HE S , 3k 12 JH.
15 HRAFRESKN
1.5.1 f#E A W iedsinten  F4525 12 AR
SRR 24 h JRYE, 18 32 s KERUAL 3 mi, 50
254 K B BE . I JR 2 A0 (blood urea nitrogen,
BUN) .Ifil J/LETF(serum creatinine, Scr)7KF .24 h JREE
12 & (proteinuria, 24 h PRO).,
1.5.2 FIEAZREFZEE  fEREN JREAG
AR FEAS L IR, HUHE B 2 2, — 0 0 il VE A i e
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B —EBFRAE T -80 CYKAIRAE R T o B A7 I Bk
FALHR A B DI R 4w m B D] A, 347 HE Ye(n,
P RS , 2R AR R et GRE LI L
Pt R e S AR AL IR . W T WL A
S P2 AR
153 B4 GRP78.PERK % CHOP & & K -F £
ke R Western: blot 15 B B 2H 2R, 47
B , BORE S 2 I L RESZ ok, 0 R R I
HEATHE RS LK, LUK SE S W 0 B 0 2 1 2Rl
EN % PVDF I, M1, F50lhn A—¥#t GRP78,
PERK . CHOP HifAk K it S Ak Wy it s 1 1) —Ht
X EATIEE , VRN , 505 F AR e I R Bt R
G TER (e =T, L E 1257 5 GAPDH 4%
I EAELAE S B AR SRk i
1.54 KRB RE R T sLeg e B IF 4R
I He 9 50, 9EFT TUNEL e 6, #4857 & i
PHATERAE R, i B e kS R bk 6
YRR Y B R AT, AR T S B 2 A
JaJE T B B
1.6 SFitFEFE

BARALBRR ] SPSS 17.0 GEitak /i, iR
BB+ bRz (x « 8)Fom, USRI T 225307, Wi
FeA ) LSD-t ¥ 36:, P<0.05 22 A St L

2 HR

2.1 SAOMRE MAER S IhEERI R

DN 4 /7 1l #% .BUN . Scr .24 h PRO 7K°F- 5 Sham
SHAH 44 25 (P <0.05), SS 41 ik d8 AR 7K S 2441

DN

Sham £ SS 4

DN 41
Bl HFAARBHAREFHE

T DN 4H(P<0.05), WK,

MR BAKXRMYE R BNEEEIRIEE (xxs)
P Ik / BUN/ Scr/ 24 h PRO/
(mmol/L ) (mmol/L)  (wmollL) (mg/d)
Sham 2H 7.72+0.38 8.38+0.80 51.38+1.09 19.34+1.16
DN 4 26.90 +1.02Y 18.15+0.87Y 76.55+ 1.19Y 47.54 + 2.407
SS 4 22.38 +0.55? 15.71.+0.81? 64.75+1.71? 39.88.+1.17?
F{E 1982.617 348.692 798.807 719.420
P 0.000 0.000 0.000 0.000

1) 5 Sham 41 Fb4s, P<0.05;2)5 SS 4 [his, P<0.05

2.2 BAORBSALARERLSFRLTHZN
HE % a7, Sham 21 ] UL BRI 4 2 4540 1 4
7 UL 8 555 s DN 2HmT LK BB ZNER (R AR It 3
KB 5 A M, B /NBR R R ot S 4 A/
DX T AR B /N R RC AR JEE B /N B 4 A S R
AR R I R AL, B A BNk BN A
A4k 5SS 415 DN A1IAH HL B /INek K B /NS s 3L Ak
W, LA 1.
23 ZAOREN KR EHL GRP78.PERK &
CHOP ZR/KERIZRM N
Western blot 4% 5 78 ,DN 41 ' 41 21 GRP78.
PERK Al CHOP 4 [ %A /KF- Lt Sham ZHHEn( P <
0.05);5 DN 4 Fb %%, SS 4 ' 414! GRP78 PERK #lI
CHOP & [ ZRIA KRR (P<0.05), TLKE 2,
24 ZHORBANAREHAMBABATITLY
A

TUNEL He (A0 2% 2H K B 2 24t 0 T 1

(HE x 400)

R 157 1)
mid
28 107 & ’_ 2)
oo 3

e
g%\ 05 -
o¥

0
Sham #H DN 4 SS 24
GRP78
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1.57 )
1
i - D
ég 1.0 T 2) 2)
mg{ e 1 T
g«\\\ R %
m& e =
e | we
T 1
Sham#i  DN#H SS 41 Sham#l DN 4l SS 41
PERK CHOP

1)5 Sham 4 b %¢, P<0.05;2)5 SS 4 kb4, P<0.05

2 &AKXRISHEL GRP78.PERK.CHOP HFix

O, WA N SR, TUNEL Y 608 037 T 240 i %
L AR SRR B B PR A, 1 0 A
Wi, Sham 4R RVE L4 w] WL/ i A T 20 5

(Western blot E46)

5 Sham 4 LLA¢, DN 41 K BV 41 23 ] LB 7Nk A
INE A KT 400 5SS ZH%E DN ZH J5 7~ 48 it vk
Q\O D—II_JI?-[ 30

4G s & i
5 9 4 ¥ it S A~ /' R
\ ] R, e v s / A : o,
z N & ’ it f. f 2 8 '.,‘"-i
X - 4 ani '/ spoi P b oyt ‘e
Sham 24 DN £ SS 4

PRI T 7 B LU A A 4 4

3 BHEKX

3 it

DR P A2 L 1 PRI D REIZHT T ek
B PRFBL, 10 T EOBE o ;R B AL TR R
i R i A AT WA AT B RNR Y7 05 1 , AR R0
HLE BBy 16 T5 SR BB ST O AT IR SE A AR B, R
e I RS AT R B, LA g ST AR 3, v
ZY1EE DN I PRAEIR . S22 B DI RE T 325 07 T
AW R AL, S5 0 i LU AR 67
JEU), FeELAKNGE L 12 LIPS B N
Lo K45 R FE R W S8 TSR v 25 2 5 5, B
A LAY B S B ORI ) £ 2 A 55 1 T,
A7 H RIS BRI 7 A B s ST 18 P o A2
PAAMIE M E RIS . 247 1 i E gk A A
N JAE R T35, s B R LT e AL, 2035 B D) fE
PERT o PRHCHEIN 22T 11 IR P e 2ok 400 o pAY J5 o4
U, TRl AR L R T, B3t DN D RE A TR
RIE

FI T, Ak A 22 BT 58 UE A B2, Dy S5 1 17 38/
SRR T AT RE S T EORE R R A ZE AL . AR

RIBAZET KSR  (TUNEL x 400)

W2 2K 1 i () E B P, TR 32 RIS IR 3R
A2, 8 5 A IE A 3T & 32 2T, s AR
BT KA, B PN 5 ) 1 334 (endoplasmic  reticu-
lum stress,ERS). i & #Y ERS A LUK & N i W A2
A W EER ERS BESE B N BT AR L 3 Fi s R AR
- 5 2R 0 1(IREL)  XUE RNA i 1) 2K 14
Ve A it ( PERKO) R AL S 7 6 (ATF6) A&
1) 3 M5 Tl A R AEME T B EA F e
A2 2 0 PR SR R 254 , g IR ATV, P DR S5 & PR )
U EE B R 2R R A R B T 240 AN & % e
PR 4 7 384, 300 v I RN 2 P PR 5 | P o P o 38
PR BT S 1 1Y) 3 IR A SR R TR AR b R
TS TN T, 35 B B WA R R T, B
SR, BEIRIE BN EUE T RR A AL 5 P R
WA B A T REA VI E R, ISR
SEAFTERY ERS 25 DN B9 & A= H.40 i 8 7~ 1] g J2:
DN B DifeGaR B2 N % .

GRP78 J& P4 3t I Jo i3 o2 — > 2 Y 40 1
BN, R TR A R, Ko il
TE PR ST I 0 R DG Th oK i 3658, GRP78 Bl
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J2 DY J5E I N 35 % A RN AE AR R B 1R, FUKAMI
IR, AGEs 51K UL 4l GRP78 ik i,
W& ERS, il ad — Z 81 50 3850 08 7 3 P B0 AN
AT . PERK 3 2 PN T I 7 394 e 7 1) I, 410
& ERS B 5 580 sl 038 B0, P o R SO A BT
GRP78 M PERK I fiff 5 K %35 ,PERK il i H &
WEIR AL IS , E—2E 000G TR — R AR TS 1k
FESRINF 4 (ATF4), JEMBCHE Az K A5 Kb 4 3 A
(CHOP)IE 41 i =14, CHOP &45 ERS /%1
T SRR 2 ERS fY—ANEZ a5 5401,
AJ 1% 2230 BRI PERK/ATFA S H 58 19 323238
P o PR RAEE L IR PR e /N BB 414 GRPT8
PERK #ik/K V4275, CHOP # s il M Iasi | LA
B /NERBEAL . RER CHOP J:R /N IR TR bR 35
REAG , "B B A5 V82 . NIE 255 9RIF5E % 3, 7817 T 10
TR ERME PR A A e AR R T R, O HLAE
JNERFINE /NI GRPT8 Faik &, F1 CHOP
IFEAHSC, AAFFTEE R &I, BRI R B IR
MR, M8 BUN & Scr /KT 55 2 B /NsR 4 AR
R R Rt RANMIRIE , B /INER R B RE o % 4 i o
SR IXIGA: B /N JL R RN RS K b iz 2 i o R s
TR R 20 B IR , 580 B /NER IR /NS s BT 4t Ak
SRR R R I, R R'E 214! GRP78.PERK J
CHOP #E /K- 3RIATHEr, B A2 30K o 4t i
T-o B BH PRI R BB Ak P9 5 I 7 R s
GRP78 £ik [, #Eiiif sk PERK/ATFA i B E
CHOP ZHIFE S AT . A7 10 IR K RN |
BUN &% Scr /K FRAIK, 24 h PRO TR&, B s 2
3 M DI Re S Bk, ' ZH 4 GRP78.PERK K&
CHOP 25 1 7K V- 235 B I B2 B 2 2R A B 0 20 b
PRS2 IR T R 1 I8 P 5 9 13 38 GRP78
PERK M 133k, #Emijs > CHOP J A (4315 , Ik
R PR B 9 K VB L LB PN R TR i, A1
R IAT, HELR 1 D) BEIRGR A& AR B R E T, i
FIUELE DN W) & R JRIITER

25 LTIk, 245 1 IR BE 08 A AT IR v o R it
BERNEE R, 32 0 B DI RE , 1E 2205 R B i A

SHEATL ] P e Ao 40 ) A B IR A 5 8 7 A i/ 2
ZVANMLIE 1A OC, Ayl DR S 30 7 T 08 PR 55 i £k
I REU R HC e PR P 24 S A S 56 B

& £ X Bk
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