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Influence of Yinchenhao decoction on the expression of ATF6/GRP78/CHOP apoptotic signaling pathway in
hepatocyte of rats with obstructive jaundice
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Abstract Objective: Toinvestigate the effects of Yinchenhao decoction on transcriptional activator6 (ATF6),glucoregulatory protein 78
(GRP78),C/EBP homologous protein(CHOP ) , alanine aminotransferase (ALT) and aspartate aminotransferase (AST) in in hepatocyte
apoptosis pathway of obstructive jaundice rats. Methods: The normal rat hepatocytes line( BRL-3A ) was divided into the control group(S
group) of media culture prepared by fetal bovine serum, the obstructive jaundice group (O group) of media cultured by obstructive
jaundice serum and obstructive jaundice +Yinchenhao decoction (Y group) prepared by medium culture prepared with obstructive
jaundice serum +Yinchenhao decoction,and the cells were collected after 6 h,24 h and 48 h,respectively. The cell morphology was
observed and apoptosis was detected by TUNEL method,and the protein and mRNA expression of ATF6,GRP78 and CHOP were
determined by Western blotting and q—PCR. The levels of ALT and AST were determined by ELISA method. Results: Compared with the S
group, the cells of the O group and Y group decreased significantly in size,deformation,and quantity at each time points,the apoptosis
index increased significantly,the expression levels of ATF6,GRP78 and CHOP mRNA and protein were significantly regulated,and the
contents of ALT and AST in the supernatant increased( F=154.3-29.75, all P<0.05). Compared with group O, the cell state of group Y was
significantly improved at each time point,the apoptosis index decreased,the expression levels of CHOP,ATF6 and GRP78 mRNA and
protein were significantly downregulated or tended to be down-regulated, and the contents of AST and ALT in the supernatant decreased
(F=154.3-29.75,all P<0.05). Conclusion:Yinchenhao decoction can inhibit apoptosis and reduce hepatocyte damage caused by
obstructive jaundice by regulating ATF6/GRP78/CHOP pathway.
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Tab1 Primer sequences
ElL7) 751 B (bp)

GAPDH  IJif 5'~-GTTACCAGGGCTGCCTTCTC-3' 249
N 5'~-GGGTTTCCCGTTGATGACC-3'

ATF6 Ji# 5'~ACCAGGTGAAGACTGGGAGT-3’ 180
R 5'~-TTAATGTCTGAGCAGAAGTGGCT-3’

GRP78  Iii# 5'~-CTACGAAGGTGAACGACCCC-3’ 78
TiF 5'~-GCAGGAGGGATTCCAGTCAG-3’

CHOP  IJi# 5'~-TGTTGAAGATGAGCGGGTGG-3' 172

T 5'-CCGGTTTCTGCTTTCAGGTG-3'
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Fig1 Changes in cell morphology(100x )

2.2 TUNEL #:#ml 2mie8 ©= TUNEL BH: gL .45
R 2 . 5 S AUME, 0 AR Y dl7E R
[ AR TR B TS s 5 0 AL, Y ARSI
E] s PR T R4 N R (34 P<0.05), L3 2.

& 2 TUNEL 48R (100 )
Fig2 Apoptosis detected by TUNEL(100x )
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%2 BCL-3A XRATHMATIEE( % ,xs5)
Tab 2 Hepatocyte apoptosis index in BCL-3A rats( % ,x+s )

I 1) 558 S 04 Y 4H F P
6h 247+091 1040141 4.66+0.73 51.94 <0.001
24 h 8.73x1.76 24.56x1.96 13.93x191 46.62 <0.001
48 h 15.64£1.29 50.95+3.04 21.79+2.70 2414 <0.001
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Fig 3 Effects of Yinchenhao decoction on the expression of ATF6,
GRP78 and CHOP mRNA
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Fig4 The expression of the protein detected by Western blotting
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25 AnTEEIEFEP ALTASTMEZE 5SS
A0 5 Y HAEL ] & AST ALT 7KF- 3
T S 4 (H P<0.05); 5 O LM%, Y 4L 7E 45 hif[a]
JEAST ALT AT O 4, {048 S 4 (¥ P<
0.05), L5 3.

%3 ALTASTUEZR
Tab 3 Results of ALT and AST determination

Bhn WHEAL sS4l 04 Y 4 F P
AST(U/L)  6h 2520+1.62 43.59+2.24 36.51x1.71 73.29 <0.001
24 h 29.43x2.81 57.75+3.93 43.96+1.73 68.72 <0.001
48 h 30.92+2.92 64.82+4.47 48.24+2.16 77.96 <0.001
ALT(U/L)  6h 20.29+2.79 36.23+2.98 26.43+1.70 29.75 <0.001
24 h 26.94+1.68 45.45+337 36.48+2.57 37.10 <0.001
48 h 32.92+2.05 54.43+4.88 41.99+2.56 30.36 <0.001
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Af ] S BF D REFE b M A T 48 B = T S 4,0 4T
MO 7E 45 B 6] 5 ATF6 .GRP78 .CHOP 5 15 mR-
NA BTV T S 4, $EnBH et B IR T4
HIELE ERS B30T , ERS W ATF6 {5538 5% M2 40
R T AR R B ZE M R R s AN P B . S
O ZHFRAE, Y 2040 M 7E 45 sf [) o5 ) B3 B A 9
PEFR B O BRRAK, Y RN 7E 45 B[] 5 ATF6



5531

N1 , 55 B R T 1 ok BEL ZE M O R BRI 4RI ATF6/GRP78/CHOP i T35 53 B& 4 52 il 257

GRP78.CHOP # [15 mRNA £ ik K FHMET 0

A, e B R 1 24 100 T T BE ZE M R A

AR GRP78 A I, il ERS f38]—E e

VGRS, B WRE U & 25 I — e AR B TP 2E

PEROE TR A ATF6 (3R35, MIMFEAR T3

X FF 20T CHOP B /b T ERS 559

JFAR M T, kT el B ZEVE SR T D RE AR

Z5 LR ERS W) ATF6 538 % n] B B

PS5 T B v A0 AT 2 O T B i

e, B AR5 0 5 24 ALY ) el B 2w 20 S 1Y

RIRFDIRETE DL, HALHI AT RESH T 8 ATF6 .GRP7S

HI CHOP B3R5, HEMiTZ S KRS i il 41 i o

AR

SE

[1] MODHA K. Clinical approach to patients with obstructive jaundicel[J].
Tech Vasc Interv Radiol ,2015,18(4 ) : 197-200.

[2] LIJ,ZHUO S,CHEN B, et al. Clinical efficacy of laparoscopic modi—
fied loop cholecystojejunostomy for the treatment of malignant ob—
structive jaundice[J]. J Int Med Res,2020,48(2):1219665837.

[3] RALZE, 20 B, SR VY. 14 W 17 % R BE A B K AT 40 L v
IREla 2 1R IK A 52 [J]. 5L A b A4, 2016,24(16)
2520-2524.

[4] WUY L,LIZL,ZHANG X B, et al. Yinchenhao decoction attenu—
ates obstructive jaundice —induced liver injury and hepatocyte
apoptosis by suppressing protein kinase RNA —like endoplasmic
reticulum kinase—induced pathway[J]. World J Gastroenterol, 2019,
25(41):6205-6221.

[S] SEHEHH. DS 1305 94715 PERK G 2% Al Bel-2/Bax HLHM AR
L B R RO 2 R 0 1 B ke 8 I S R I 1 P9 R AR S5 D).
FHBERICE PSS & (FPPH RS SRR , 2019.

[6] L. /K QBT T XA RE I BT 45/ BB T BRAE 5T D).
B EIm R EE = (AR ), 2019.

(71 P 2. IR R S 97 3o A BEL P B R BRUTH 4 403 B INK Bel -2
HHFIAREZIA D). KIFERR AT ELS G CP RS &l
1K) ,2020.

[8] TSUI K H,CHANG Y L,YANG P S, et al. The inhibitory effects of
capillarisin on cell proliferation and invasion of prostate carcinoma
cells[J]. Cell Prolif,2018,51(2):e12429.

(91 i, A, e A5 S D PR B ek AT HepG2 44
FEFR AR TROVE L. TP ER2Y 1R S, 2020,37(6) : 45-49.

[10] ARHadT , R, k2 5, A5, PRLLAEIRRNT Z IET5 5 14 iR 40 i 34
PR AR P65 AY SR+ e PR 2 HR 7536 72, 2013, 18(8):
841-847.

[11] KRAWCZYK K K,EKMAN M, RIPPE C, et al. Assessing the contri—
bution of thrombospondin—4 induction and ATF6alpha activation to
endoplasmic reticulum expansion and phenotypic modulation in
bladder outlet obstruction[]]. Sci Rep,2016,6:32449.

[12] LITTLE E,RAMAKRISHNAN M,ROY B, et al. The glucose—regu—
lated proteins (GRP78 and GRP94 ) : functions, gene regulation, and
applications[J]. Crit Rev Eukaryot Gene Expr, 1994,4(1):1-18.

[13] PFAFFENBACH K T,LEE A S. The critical role of GRP78 in physi—
ologic and pathologic stress[J]. Curr Opin Cell Biol,2011,23(2):
150-156.

[14] WANG M, WEY S,ZHANG Y, et al. Role of the unfolded protein re—
sponse regulator GRP78/BiP in development, cancer, and neurolog—
ical disorders|J]. Antioxid Redox Signal 2009, 11 (9):2307-2316.

[15] PATTERSON M A,BANDYOPADHYAY A,DEVARANENI P K, et
al. The ribosome —sec61 translocon complex forms a cytosolically
restricted environment for early polytopic membrane protein fold-
ing[J]. J Biol Chem,2015,290(48):28944-28952.

[16] FLOURAKIS M, VAN COPPENOLLE F,LEHEN'KYI V,et al. Pas—
sive calcium leak via translocon is a first step for iPLA2 —pathway
regulated store operated channels activation|[J]. FASEB J, 2006,
20(8):1215-1217.

[17] MA N,XU N, YIN D, et al. Levels of circulating GRP78 and CHOP
in endoplasmic reticulum stress pathways in Chinese type 2 diabetic
kidney disease patients[J]. Medicine (Baltimore),2021,100 (33):
€26879.

[18] HUANG L, LIU Q,ZHOU T,et al. Deficiency of beta—arrestin2 alle—
viates apoptosis through GRP78—ATF6—-CHOP signaling pathway in
primary Sjogren’s syndrome[J]. Int Immunopharmacol, 2021, 101
(Pt A):108281.

(2022-12-21 W)



