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ABSTRACT Objective To observe the protein expression of GRP78/BiP in gastric tissue of func-
tional dyspepsia (FD) rats with Pi deficiency syndrome (PSD) and the intervention by Pixu 1 Recipe
(PX1R). Methods Totally 70 ten-day-old male SD rat pups were randomly divided into the normal control
group (n =10), the FD model group (n =10), the FD PSD model group (n =50). Rats in the normal control
group were administered 2% sucrose solution (0.2 mL per day) by gastrogavage. Rats in the FD model
group and the FD PSD model group were administered with 0. 1% lodoacetamide sucrose solution (0.2 mL
per day) by gastrogavage. The medication lasted for all for 6 successive days. Rats in the FD PSD model
group were normally fed till they were 6 weeks old, and then they received modified multiple platform meth-
od (MMPM) for 14 successive day. After modeling rats were randomly divided into FD PDS model group,
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Western medicine (WM) group, low, mid, and high dose PX1R group, 10 in each group. Rats in the normal
group were administered with 1 mL - 100 g ' - d " distilled wate by gastrogavage. Those in the WM group were
administered with 0.3125 mg - 100 g ' - d ' Domperidone by gastrogavage. Those in low, mid, and high dose
PX1R groups were administered by gastrogavage with 0.1275 g -100 g~ -d™', 0.255g-100 g~ -d ™',
0.51g-100 g' - d' PX1R, respectively. All medication lasted for 14 days. GRP78/BiP protein expres-
sions in gastric antrum tissues were detected by Western blot and immunohistochemistry. Results
Compared with the normal group, the optic value and gray value of GRP78/BiP protein increased in the FD
PSD model group (P <0.05,P <0.01). Compared with the FD PSD model group, the amount of GRP78/
BiP protein expressions decreased in the low dose PX1R group. But as compared with the FD PSD model
group, the gray value of GRP78/BiP protein decreased in the mid dose PX1R group (P <0.05,P <0.01).
Conclusions GRP78/BiP protein expression of gastric antrum tissue increased in FD PSD model rats.
Endoplasmic reticulum stress (ERS) existed in the PSD FD rats. PX1R could reduce the expression of

GRP78/BiP protein and attenuate ERS.
KEYWORDS

endoplasmic reticulum stress; glucose regulated protein 78kD; immunoglobulin heavy

chain binding protein; functional dyspepsia; Pi deficiency syndrome; Pixu Rcipe
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SAEGIEE (P <0.05) ;5 29T 2 i, ik
1 SR G 4 AN A B 20 B B i GRP78/BIP #5 [
SV 2 B A R AR, 1T BG4 5 L e R 4 )
L AZES TG FE (P >0.05)

2 HE44 GRP78/BiP %4 [ Western blot
MR (E2,422)  SIEH A AL, BRI K FUE
4141 GRP78/BIP H 1 F A HF & (P <0.05) ;44T

£1 FHKRRNEEHS GRP78/BIP EH

FEDLEEHELLE (xxs)
4151 n GRP78/BiP & P-4t i
E# 0.008 5 +0.008 0
pue: i 0.0357 +0.022 9"
E2LALT] 0.017 9 +0.005 3%

0.0158 £0.005 2%
0.0217 £0.022 1
JELEE 1 5 05 B3 0.022 8 +0.008 0
PR 6 0.017 6 £0.006 42
TESIEHAHILE,” P <0.01; 5K A4 AL, 2P <0. 05

LR 1 5 D5 MR
JELRE 1 4505 R
"

[o2205«> B> B o) B« ) 0}




HEPELS G

7= 2018 4F 1 A 55 38 %6 1 ) CJITWM, January 2018, Vol. 38, No. 1 - 57 -

G TE L e € -
R N a;" ‘} \’.‘.b"wq\l-.‘,!? “’% it
o g Yoyl 0t s i :
4\’_ L.\ f’“ '...l ‘;f‘\.\ %:;‘“f}‘lﬂ:.¢ >
JEEAT iy o SRR
L) () \O“ H = -
N RO NOLE 2R C A o ey
| -; h-Au ‘. i a B A\
W X 9 O & - v
) “‘w ‘s'.*ﬁ‘.‘ 6% #%% W= ; O
‘\‘:\n .'"\(,,’\J.‘:". "‘,"-,““.‘ ; »f’.\:‘{‘,\:“ .'_ {}I‘bﬁ.
% B .:";" RS L a5
? ™ f:’ ) - 4
i N P .-
'y ‘;:"c ’b" M-vf ’0}2:%' ’,, --'.;
ﬂl”' Yo\ — 1" .t{' ': ;’\7"“ K 3
» ¥ v ;-

I Y > g, € iy
Q‘I--‘.b‘»‘}s.’f""v. o SR R T Tl
Sr %t 5 ,.'» R % g

Jf'qu(nﬁ.'rﬂFD$H)f'qu) ch
LS AL DR 7
A EARAL E R 5 b

.|' ‘Q \»u

§ qu;.r-.’:‘..p. g g8 AL PR 17 R
"'.)'" - ..\ 'ﬁ‘ i 1'/\(.33 41 G MR (FDRERIAL)

AV L ke ,n‘m.

1 KK EEF P GRP78/BIP EH#%EiL  ( x400)

GRP78/BiP ** = s - S e s 75 KD

GAPDH (il 4D IED SIND SN &N e 36 kD
A B C D E F G

FEA KR 1 SRR B S 1 B IRR AL
C WIEH ;D HRHBLE M 1 Bl &R F hE
TEAT IR ; G S BRI Zg
B2 &4k EZEHS GRP78/BIP & HH kA

K2 FHKREFEHSH GRP78/BIP EH

KRR (x£s )
4151 n GRP78/BiP & 4 K Ji 11
EH 6 0.216 7 +0.010 33
XU TR 6 0.610 0 £0.015 49"
21 ST 6 0.200 0 +0.015 49°
JEHE 1 5 5 AR5 i 6 0.320 0 +0.015 49
JELRE 1 = 05 6 0.0800+0.017 89~
JEHE 1 = i i 6 0:383 3+0.021 604
KA 6 0.248 3 +0.060 14

HESIEWA R, P <0.05; 50U R4 o, 4P <0.01; 5%
W B4l s, 4P <0. 05

HYT WG, 5B R s, S AR R B E4 48
GRP78/BiP & 3Rk i Y REAIL, Horp 223 7 i 41 | jit
1SRl e R EREAR, 2RI ARITFE X
(P <0.01); 529 T AL g, B 1 5 7 1% = 77
AT R 1 S0 s R R 2 R A gt
2L (P <0.05) 1M 1 507 thifl s 4l W FAIG L, 15
2R TG E L (P>0.05)

W’

DAL D2 G A P i 1 M R S R T & 1
fr o B ARG IE B 3T S AR 1B 1 A Bl Az 21
IRFERHATIN LI m BN Ah . 22T i R 3R A0 56
AN RS VB SR o R A (R A A A A [ e e
) R AR I e R [ R bR S R L
MR (N4 ) 45, LR N R M Ca® ™ i LB R |
PR Ca® " =R I BE I i 77 . Ca® " #iddk 4 (1 i
BRI AT 3 ORI 2 B R T S I TE N N N &
B K Ca*" i %L, 51 % ERS'*', ERS A 4N
3 AL (1) R B B R AT S 5 1 B TE N BT &5 R
51 % 0y K 3 & % @ & ) W (unfolded protein re-
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ARG LE A IIRERANL , 35 M B BE 2 R AL W i 7k 3
TR AR b MR L T RE K N A WA 2 R G
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ERS F& &, i#f i 51 & R 97 & 11 GRP78/BIiP 1 /b,
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2 % x #t

(1] Bk, ER=, FEAR, 5. 5T 5 S REER I i 3
BT M ES N MFREAE L) ] PR, 2015,
56(14): 1174 -1177.

[2] Liu LS, Winston JH, Shenoy MM, et al. A rat model
of chronic gastric sensorimotor dysfunction resul-
ting from  transient neonatal gastric irritation [ J ].



p [ R A 4 2018 4E 1 45 38 445 1 1 CJITWM, January 2018, Vol. 38, No. 1 - 59 -

(3]

(10]

[11]

(12]

[13]

Gastroenterology, 2008, 134(7): 2070 -2079.
Suchecki D, Tufk S. Social stability attenuates the
stress in the modified multiple platform method

for paradoxical sleep deprivation in the rat[J].

Physiol Behav, 2000, 68(3): 309 -316.

Xu C, Bailly-Maitre B, Reed JC. Endoplasmic re-
ticulum stress: cell life and death decisions[J]. J
Clin Invest, 2005, 115(10) : 2656 —2664.

Pahl HL. Signal transduction from the endoplas-
mic reticulum to the cell nucleus [ J].
Rev, 1999, 79(3): 683 -701.

Davenport EL, Morgan GJ, Davies FE. Untangling

Physiol

the unfolded protein response [ J ]. Cell Cycle,
2008, 7(7): 865 -869.

Volmer R, van der Ploeg K, Ron D. Membrane lip-
id saturation activates endoplasmic reticulum un-
folded protein response transducers through their
transmembrane domains[J]. Proc Natl Acad Sci
USA, 2013, 110(12) : 4628 -4633.

Daugaard M, Rohde M, Jaattela M. The heat
shock protein 70 family : Highly homologous pro-

teins with overlapping and distinct functions [ J ].

FEBS Leu, 2007, 581(19): 3702 -3710.
Schroder M, Kaufman RJ. ER stress and the un-
folded protein response [ J ]. Mutat Res, 2005,
569(1-2):29 -63.

Patil C, Walter P. Intracellular signaling from the
endoplasmic reticulum to the nucleus: the unfol-

ded protein response in yeast and mammals[J].

Curr Opin Cell Biol, 2001, 13(3): 349 —-355.

Lee AS. The glucose-regulated proteins: stress
induction and clinical applications[J ]. Trends Bio-
chem Sci, 2001, 26(8): 504 -510.

Daneshmand S, Quek ML, Un E, et al. Glucose-reg-
ulated protein GRP78 is up-regulated in prostate
cancer and correlates with recurrence and survival
[J]. Hum Pathol, 2007, 38(10) : 1547 —1552.

Zheng HC, Takahashi H, Li XH, et al. Over-ex-

pression of GRP78 and GRP94 are markers for
aggressive behavior and poor prognosis in gas-
tric carcinomas[J]. Hum Pathol, 2008, 39(7):
1042 -1049.
Dong D, Ni M, Li J, et al. Critical role of the
stress chaperone GRP78/BiP in tumor prolifera-
tion, survival, and tumor angiogenesis in trans-
gene-induced mammary tumor development[J].
Cancer Res, 2008, 68(2): 498 -505.
Wang H, Kouri G, Wollheim CB. ER stress and
SREBP-1 activation are implicated in beta-cell
glucolipotoxicity[ J ]. J Cell Sci, 2005, 118 (17):
3905 -3915.
Tamaki N, Hatano E, Taura K, et al. CHOP defi-
ciency attenuates cholestasis induced liver fibro-
sis by reduction of hepatocyte injury [J]. Am J
Physiol Gastrointest Liver Physiol, 2008, 294
(2): G498 - G505.
Kb, 200, FEIRZR, 2. SHREPEIN LA BB IESh )
BRI RIAE R [J ], BBk BE 2y, 2015, 8(6):
701 -705.
Bk, IR, £, 5. B THM RN R
BlG AEGEIERE B R EY angmJ]. b
terppE 22k, 2015, 30(12) : 4318 -4323.
Lv L, Wang FY, Ma XX, et al. Efficacy and safety of
Xiangsha Liujunzi Granules for functional dyspepsia:
A multi-center randomized double blind placebo-con-
trolled clinical study [ J]. World J Gastroenterol,
2017, 23(30) : 5589 -5601.
A, MRIEEAE, ETDERE, SF. AN B O 24 00 I
TR R U 2 2N ST R SO e i [ J ] SR
HA -2k, 2011, 13(6) : 993 -998.
BICIE, WA, Jran, St SUBRIR 7 X i 98 B A
Jed/INERL PN ) 7 3 2 1 GRP78/BIP  caspase-12 [
[ J]. PSR, 2014, 55(11) : 955 -958.
(ki 2016 -08 =18 f& [l 2017 -11 -15)
LA R
YELTT: TR



