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(EE) B K I 2 2538 5 FON 4 o 38 (8 B 36 57 18 15 # BLEE AL (slow transit constipation,STC) 8y 7 72 18 I AIL#] , 3+ 24T
A SR IIE, Frik FIE TCMSP #3% B An BATMAN-TCM %4 J& i %6 A ifn 18 (2 BUkr B9 75 0 ok 20 PR R 32 %, 8 3T GeneCards %t
98 Efm OMIM %98 5 i i STC R Al K 38 & M B T8 M iR R R 8 M 2 Bl R 8 5 At X £ X B #4T GO & KEGG & &4
Mo RBRARBAER T BB B3 me/(kg-d) |7 B 2L STCHA, kR oh E¥ A (FHRREMA) ERA(FERREEA) K
DUAIA[1.35 mg/(kg-d)], £ M B EFR KA E 4144 o/ (kg-d)], £ mFBEF R & A E 4288 o/ (kg-d)|, HHA8 R FHEF 14,
H BT 14 d, BTG G e R HE Jefe WL 4 41 S0 B B 5 S0 41 A G S TN 45 1 40 49 B BB 9k % 1 (tyrosine
kinase receptor, c—Kit)F & ; TUNEL 2 46 4 7 41 4% Cajal 18] 7 28 1 (interstitial cells of Cajal, ICC) 8 7=/ I ; Western blot 43 45
JAH SEEAER Y & B 78 (glucose regulated protein 78, GRP78) .C/EBP iR & (C/EBP homologous protein, CHOP) B 41 i E
8 -2(B—cell lymphoma-2, Bel-2) Bel-2 #% X 2 & (Bcl-2 associated X protein, Bax) .7 L2 it X % & BE-3(cleaved cysteine as-
partic acid specific protease-3, cleaved Caspase-3)%& &Kk KT, LG5R ik i A& m 3@ BURLE MR o 74 AN, 3 RL 6918 I 32,5 4 492
/N,CASP3(Caspase=3) Bel-2 Bax JA 1= B £ STC My 888 2 —  HoAE % oy 1B AL B O 0 R BLfE S i, shd se b 46 Rk
WA, 5 IE A R A K R e R IR (P<O.01) s B R B4 R B B R B RR B B RIS R A |, AT
RUBR E AL F o—Kit £k IR (P<0.01) ;8 T4 M58 7 R A e—Kiit 206 5Ot D 1CC B 48 B A5 (P<0.01) s 4 fir 4L 4
GRP78 CHOP Bax cleaved Caspase-3 & & % ik K-F 77 (P<0.01),Bel-2 & 8 F A AKFHIL(P0.01), HSEA LML, EibbF 4
Bt 38 RURLAK T8 B AR B 12 R AR & (P<O.0L) ; S5 2 R A5 M e 2 R IR DU PR B, BRI HE P B e 5 & I AL 8
F c—Kit F 3k 75 (P<0.01) 5 J8 1= 40 i 4% €, 7K 0 D e—Kit 206 7 8 3 A, 1CC B 1= 48 30 FE 1K (P<0.01) 5 4 i 41 4 GRP78,CHOP,
Bax cleaved Caspase-3 & 5 %35 AT PRI (P<0.01) ,Bel-2 & B &K AT F 5 (P<0.01), & F b S0A| 4 AR L, A it 38 0 UK 7 7 B 41
fr 18 3k & 42 7 (P<0.05) \c—Kit %3k 7+ & (P<0.05) ICC 8 =48 3 & 1K (P<0.05) ; A i 1 (& Uk (K 5 7 & 41 4 f 41 42 F GRPT8,
CHOP Bax cleaved Caspase-3 & F F& 35 KF K (P<0.01) , 4 38 (& Uk & 71 & 4 Bel-2 & 5 £ K ACF A (P<001), 458 4 i
{8 B0k = 3R 3 3] P9 5T 2 ¥ GRPT8/CHOP f5 5 3 5, 78 4% Bax \Bel-2 cleaved Caspase-3 J1-%& A %3k, AT #1#] 1CC A = ML 3k
2| 3657 STC BItEA .
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Mechanism of Shengxue Tongbian Granules in treating slow transit

constipation based on network pharmacology and experimental validation

LUO Wenpeng'?, WANG Zhenquan', ZHOU Jiamin’, XIAO Limin’, WANG Shi’,
LU Wenhong', WANG Junwen'**
1. The Second Hospital of Hunan University of Chinese Medicine, Changsha, Hunan 410005, Ching;
2. Hunan University of Chinese Medicine, Changsha, Hunan 410208, China

(Abstract] Objective To predict the potential mechanism of action of Shengxue Tongbian Granules (SXTBG) in treating slow
transit constipation (STC) by network pharmacology and to verify it by animal experiments. Methods TCMSP and BATMAN-TCM
databases were used to screen out the active ingredients and targets of SXTBG, and GeneCards and OMIM databases were used to
screen out STC disease-related targets, then an "active ingredient—disease target" network was established. GO and KEGG enrichment
analyses were performed on intersection genes through R language. A STC rat model was established by gavage with loperamide
hydrochloride suspension [3 mg/(kg-d)]. Rats were randomized into normal group (equal volume of distilled water), model group (equal
volume of distilled water), mosapride group [1.35 mg/kg-d)], low—dose SXTBG group [144 g/kg-d)], and high-dose SXTBG group
[2.88 g/kg-d)], with eight rats in each group. All the groups were treated by gavage once a day for 14 consecutive days. Intestinal
propulsion rate of the rats after treatment was recorded. In the rat colon tissue, HE staining was used to observe its pathological
changes, immunohistochemical staining to check the expression level of tyrosine kinase receptor (c—Kit), TUNEL staining to examine
the apoptosis of interstitial cells of Cajal (ICC), and Western blot to test expressions of glucose regulated protein 78 (GRP78), C/EBP
homologous protein (CHOP), Bel-2 associated X protein (Bax), B-cell lymphoma-2 (Bcl-2), and cleaved cysteine aspartic acid specific
protease—3 (cleaved Caspase-3). Results A total of 74 active ingredients of SXTBG were screened out, with 492 corresponding targets.
CASP3 (Caspase-3), Bel-2, and Bax apoptosis genes were one of the core targets of STC, and their related pathways of action were
endoplasmic reticulum stress signaling pathways. Animal experiment results showed that compared with normal group, the intestinal
propulsion rate of model group decreased (P<0.01); the colonic mucosa atrophied and became thinner, with loss of mucosal epithelial
layer, severe damage to the glandular tissue in the lamina propria, and visible inflammatory changes; the expression of c¢—Kit in the
colon tissue decreased (P<0.01); the green fluorescence of apoptotic cells increased, the red fluorescence of ¢—Kit decreased, and the
ICC apoptosis index increased (P<0.01); the protein expression levels of GRP78, CHOP, Bax, and cleaved Caspase-3 in the colon
tissue increased (P<0.01), while that of Bel-2 decreased (P<0.01). Compared with model group, the intestinal propulsion rates of
mosapride group and low— and high-dose SXTBG groups increased (P<0.01); the colonic mucosal structure was relatively intact, and
the inflammation was alleviated, and the glandular arrangement was relatively neat; the expression of ¢-Kit in the colon tissue
increased (P<0.01); the green fluorescence of apoptotic cells decreased, the red fluorescence of ¢-Kit increased, and the ICC
apoptosis index decreased (P<0.01); the protein expression levels of GRP78, CHOP, Bax, and cleaved Caspase-3 in the colon tissue
decreased (P<0.01), while that of Bel-2 increased (P<0.01). Compared with mosapride group, high—dose SXTBG group showed an
increase in the intestinal propulsion rate (P<0.05) and c—Kit expression (P<0.05), and a decrease in the ICC apoptosis index (P<0.05);
the protein expression levels of GRP78, CHOP, Bax, and cleaved Caspase-3 in the colon tissue of low— and high-dose SXTBG
groups decreased (P<0.01), while that of Bel-2 increased in high—dose SXTBG group (P<0.01). Conclusion SXTBG can inhibit ICC
apoptosis and exert therapeutic effects on STC by inhibiting the endoplasmic reticulum stress GRP78/CHOP signaling pathway and
regulating the expressions of Bax, Bcl-2, and cleaved Caspase-3 apoptotic proteins.

(Keywords]) Shengxue Tongbian Granules; slow transit constipation; interstitial cells of Cajal; endoplasmic reticulum

stress; apoptosis; network pharmacology
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1 MR 5TTE

L1 MEZGIEZTN
L1 B Ak TCMSP 04 2 (hitp://tem-
spw.com/index.php) ; BATMAN -TCM %% 4 % (http://
bionetncpsborgenbatman—teny) ; UniProt ZHE 2 (https:
/Iwww.uniprot.org/) ; GeneCards £ 45 J& (https://www.
genecards.org/) ; OMIM %4 2 (https:/www.omim.org/) ;
STRING %445 % (http://string—db.org/ ; Bioconductor “F
£ (http ://www.bioconductor.org/ ) ; R A4 ; Perl 44
Cytoscape #f4:,
1.1.2 Az e A5 AL 18 335 P S 0 B R 7 4 B i i
A FH TCMSP 4 2 Fl BATMAN-TCM %4 1%
WA A i S A 1 355 P S S ok I PV A R
& TCMSP %45 4 rh s & 0 198 2% 1 110 R A= 1)
(oral bioavailability, OB)=30% 252451 (drug-like-
ness, DL)=0.18, I HAT JRZE KB H1IH 5%
Pl BB RTE R BIE A RL) ; 72 BATMAN-TCM
B E TP i B Score =20 H. P<0.05 Rk 414, Ik
G b B FOAT 1 5 R M A0 3B TCMSP i e
FI BATMAN-TCM il A28 F 24 il 00k o7 B4 A

(B A: 1t 308 0k Y 25 0 HE 1) o 38 Perl FAFSS &
UniProt (45 X 25 W80 sGHA T AL

1.1.3  PERAHSCHE A MR B AR LA*slow tran-
sit constipation” A JEE 1] 43 HI7E GeneCards ZUHE 2
OMIM E5 45 22 ok 225 005 AH DG o, 53 o 2 4 410 o5
J5 B PR STC #E A AR AE

114 TR — B 0 a5 Do 28 4 2 K AT Ak 43
Br o FIH R &S0 25080 0 S5 B s A T L
RO 2 BUSC 4 3s ] Perl 1 5 LG HAZ SR8 5 T X
JO7 P o 2 P B 4, A S A I3 A AR Hh 2 3
43Tl STC HYAHSCHE s 8 I . 1F Bl Cytoscape X
P KREE AT L (maximal clique centrality, MCC)
SEARIBCHT 30 AN A5, R A 1 A A3 — 0
AR 3 R 45 1]

1.1.5  PPI MIZHfivedz 0 LR 8 rsc 4
RO A% 2 STRING HdJife  #4E PPI /2%, H4EMCC
SRR PPL AT 34T, T HE A% O R 1A
1.1.6  EHESH B RIES SRR RN
PHAT GO EHEMHIA KEGG F&E0Hr, 7E GO &4
SRR X S A W) 3d A2 (biological process, BP)  4H
M A% (cellular component, CC)F143FINHE(molecu-
lar function, MF)3 /77 [ #EAT/E FHMLH R R, IR
P PSR HER ET 10 (R 45 Bk Tt —
LT, 7E KEGG B A0 MRS 5155
AT R, AR P R BUHE 4% AT 30 f7 9 4%
H TR AW

1.2 ¥ EIGIE

1.2.1 SZEGEhY) 44 W SPF if@ B SD K,
PR BT (20020) g, FHHIRG Y 22 245 K 2% s ) S g v
ORI AR R 4 ATIES SYXK (31)2019-0009, fi
ARG LRl R AP IR BT i 3% | IR
1 24~26 C, HIXHREE N 40%~60% , ] H HEE
WOK o A Bl S B IE AR AT 1 B v 25 24 KA 5L 0 B
YIHeHEZE D123 W A% o (W . 11.2022110820) ,
122 25%) A ias e s (AT A OKEE I
FE R RFEF CYIH 5T E S Pl Bk
AR ZH B, T BRI i v 5 24 R 5 — B s =
Be (W FE 2 v BE B ), 9 24 1 4 5 £ 220210440000,
HE5:20210920, HiHE .8 o/fil, MIERR BV F 431K
B T B B 245 M 4 AT R4 A BR A 1 el 24 o -
H20031110, 41t 5 :20220113, $LH#% .5 mg/F ) ; Thiik
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IR T R (5805 ) (WL ARl 25 A FRA T,
ZhYET . H10910085, 4115-: 20220302, HiA% .2 mg/F) .
123 FEEHS5IUEY TUNEL 40 M 8 T k) it
& (Hit Roche 24w, b5 . 11684817910) ; HE Y
& BRI DR AEDHAG IR H) S . BA4041)
1i% R IL I SZ /K (tyrosine kinase receptor, c—Kit) (3
Santa 2\ 7, #5 . SC-365504 ) ; % 24 W i 5 4 1
78(glucose regulated protein 78, GRP78) .C/EBP [f]
P54 H (C/EBP homologous protein, CHOP) B 4l fifd
RELE -2 (B—cell lymphoma—2, Bel-2) Bel-24H7X
FHH (Bcel-2 associated X protein, Bax) Jif LAY BER
HHMF-3(cleaved cysteine aspartic acid specific pro-
tease—3, cleaved Caspase-3) B-actin FARIT ALY
FrRid —H0 (L [H SantaZv ], L5 SC7455 ,SC7532
SC7382 SC7480.SC7272 . SC47778 .SC2748) ; BCA 7R
F e B 52 170 &\ DAPT e ( HiEE = KA,
AA R AL H#E5 . P0009,C1002)

KB A I AL (IR A A FRA A
A5 JT-128 JB-P7) ; i FRY) AL ([ Leica {X A%
AR BIS  RM 2016) ; 1F 82596 B  if%
A (HARJERHEA A, #S  Nikon Eclipse Ti-SR
Nikon DS-U3);BtriX[FEER CHH/RBHE (Fh D) A
PR, S mulLISKANMK3]; B Uk AX LB AY e
VA (S — AR A BRA AL #5 . DYY-6C.,
DYCZ-40 . DYCZ-24DN) ; Jli 2 5% BR (7195965 1] HoAK
DURIGER A FRA T S TS-1) s I RS DAL T
AR R B TR A F] LS neofuge 15R),
1.2.4 WYL PR 44 JORRS
HIEHZH 10 2 sz 34 H BRIE# 400, AT R
TSR T THehE 15 4 STC K BUBEHIS, 43 H T 45 iR
WEUR T ARSI S R0 3 me/(kg-d), TG
AEFRER K FCHI 250 BE M 0.3 mg/mL (R FRIEIR T
MR, 2 251K FL R 10 ml/kg; 1EH 4 H S
FARK BELSEHE S 12 d, B IR 4L S i A4
BEHLE 2 N R TRIBIGIE , R 25 T45 it
ASREAN , BB A R R, R AR
1.2.5 S 5%2) BRI A R AT AR
8 M TR T4 32 R, PRk 4L B AL 53R
PRI B0 L R 4 0 A i 308 8 A A1 | e 75
T2l 8 HORRL, A i R AR H &R 16 ¢
Az 25 0L AR I RAERE RO B H )2 DL S N 5 30

W4 A 3 RT3 10 S A8 o (NS5 R BRI 4 3 L
9 0.018)M THAAAS IR R Il 38 (5 ORI, | 57 o
S30R 1.44 2.88 o/kg (YTl AR A 548G B 1Y)
1.2 %) KAz 3w E Jokr FHZE K 52 i i LI
LU LRI 25 T MO RR S Vb W R S B TRl 28
TR R BV B, 45 250 R 1.35 mglkg, 1F
WYL SRR TR K S o SAZGIREUN
10 ml/kg, BEH 1R, 1%L 14 d,

1.2.6 FEARESLE 514 HESSSHE A
KRB AREEK 24 h, BE I SRR , B 2040 5E K
B, B A ) 2 B A s B A VTR T R R 5
A SIS, B s N IR BR B, PBS ZE i
Wbk, —o A 4% 2R EERE 2 , DL D) il
F—HRE T -80 CIRAF, T Western blot £
1.2.7  F8bRkE (D IAiEHEIER, RIR A 245 R
Jo, R RS LRSS i N w9, B R

B % B AR B 10 ml/kg 28 FTHE A 109306 14 7% &
W, 40 min J5 M 3% FL 240, 4% 30 mg/kg 4T
I S IRRTE , O S AR FE R B, 7 B i ) 25
WA st B 8, FETC 7K R0 0 o A ) 2 B oK o
SR BRI T 2 R TR B 85, 1 8 4 i 32 =1
P AR TV 2 1D A 3 K X 10091,
(2)HE Je &S 4E in ALUm 2=As , ¥ 4% 2%
R [ 2 )5 10 45 I A SR AT B K B R
I YA HE Je Ak fil s 8, s T W
R, )N LULFER LS o—Kit Tk K,
WARREHALYI R, Bi R ,60 CER 2 h, &R
BUEAESE N 5% BSA B, 2 IREH 20 min,
PBS ¥t 3 ¥, 2 min/U; RN c-Kit —H1(1:200) ,4 C
P, PBS ¥k 3 YR,2 min/¥R TN 40,37 CHER
60 min,PBS ¥& 3 ¥X,2 min/¥X ; DAB {1, Jj Ak
S BV BRSSPI 3 A~
PR (400 1) , {8 ] Image J FRAFHEAT e—Kit “FH400%%
Ji (average optical density, AOD)M*E . (4)TUNEL
Yo K I 25 W7 Cajal [8] 37 41 Jfd (interstitial cells of
Cajal, ICC)PAT-IE0L, BULHAFAZHZU) F  iss K
1k, FE FIE k 575 10~20 min,PBS %£ 3 ¥K,5 min/ikX,
A TUNEL (45 pL BN 45 pLAnici),37 C
BOWIFE 1.2 h,PBS ¥t 3 ¥R, 5 min/ik, ITAGBTA R
c-KitZZ eI, 4 Cid i, PBS ¥ 3 1K, 5 min/ik,
IMAZSEH CY3 bric thEHi bk TeG ik, [Fumn
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A DAPI B 0 52 G 4 Ml A% , % iR % 5 60 min,PBS
PE3IK,5 min/ik, PEGEAEE TS, i Image-
Pro Plus 6.0 #FAT4HAEIATHEE0NE , P15 %= 1"
AN S A% x100% . (5)Western blot K A FR
2% GRP78 ,CHOP Bax Bcl-2 cleaved Caspase-3 &
IR, BUH S A2l DR bR, In A 24
JEAIH ELD SR, ] BCA M E B IR &
TN B PV BE N % op i A AR AR T ) A SDS -
PAGE #3803 ML Tk 40 B B 1 (L. 80 V) .
BRI PRI R R A R B PARB 1 h VRAR 30K,
A 10 min, ¥ F —¥0: GRP78(1:1 000) ,CHOP
(1:1 000) .Bax(1:1 000) .Bel-2(1:1 000) cleaved
Caspase-3(1:1 000) B-actin(1:10 000),4 CrKFHL
TR, VS 3 YR, AR 10 min, AITAZHT(1:10 000) , i H%
PREE 2 h, VRN 3 U, B:K 10 min, W64 SRAEEL
¥, 1] Image J BRI , LA B-actin N Z,
LLH 0 R EEE/N 2 IR BEAE, 5 B B2 A
Xk,

1.2.8 Geitsrdiik L Excel #0Fasr B e |, i
JH SPSS 28.0 .GraphPad Prism 9 #A4:%f JF A% ik
oMt BAEE] , THEGEORL “xas " R A B TR 3E
BHER I E ARy 22550, ARG IE A By 22

MOL000492

MOL002235

MOLO001729

F5 R 2 07 2250 b (2L P LEBSER T LSD
K3 A58 IE S A H T 22455 8 R AKOEJT %
ST , AR IES 5 & H Kruskal-Wallis H K56
LA P<0.05 NZEFAGIT AR,

2 &R

2.1 HYEERSREERS
2L ik, 7E TCMSP £8P iR 15 56 47
B3 s £ BATMAN-TCM (8 i iR A5 20 16 1k
Gy IR 2 ANEE G AR IEM ST 74 A4 Rt
N7 492 /M FHHE A
22 ERIRIBARIHIE
1T GeneCards B FEAE R A5 2 STC AHICHE 15
4 317 4>, 35 OMIM $Hs AR 15 3] STC A CHE
200 4>, MR TS24 405 ASBERAHOCHE AL,
2.3 “TEMER S -BRR A RS E R AL A
FIFH RIBT ¥ 492 A 251 S S5 5 A
KK 4 405 ANHE SRS 155 294 ANJEFEE AL, A
FH Perl 17 ST 294 A3k AR 5 A9 20804, 15
Bl Cytoscape 3 MCC B 3EFEHUAT 30 A7 S pe
A i 386 A5 R P 24 35 P B 43 —STC AR SE 0 " AT 4
R B (R 1), BT s 2 R K iR

MOL002268

4{%?/‘ MOL000049
SN

MOL000296

1 A M@ E SR R Z5TE R 9 -STC #8802 " AT A 44 B 3 P 4% [
BB RRLT, FR MCC (B s MOL R IZBUAIGR T TCMSP 3048 2, TCMID F7RiZ 83005 T BATMAN-TCM % &
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T2 AR AR LL ID SR 48K,
Kl 1 A1, MOLO00388 (y—2 3L T 12 ) \MOL000422
(LLZEM ) MOLO12744 (A3 7 ) 45 4 A= i 38 {3 45
KIBYT STC H R HECHAER
2.4 PPl M HIHIRIZOER

W 294 S 3E R0 A 1AL % STRING B 1E , W
FhiE$E A2 (Homo sapiens) , RS B R BRI
B FE PPL %, ¥ PPL 25 5 A Cytoscape
A AR MCC BB ER T 30 R (81 2) , A
2 A[ %1, CASP3(Caspase-3) .Bel-2 Bax & STC ({1 #%
AR S [AIE), Caspase—3  Bel—2 Bax W &4 fd H T
(18 G EH R 1, 0 B A o 5B 0K T R Ao 8 4 400 i
JHT X STC ZHAEIRITAE
25 BESWER

a1 R 18 S0 254 R A5 900 A S
(1) 294 A AZHEHE R HEAT 5 A2 40 M, B P<0.05, 753
GO &4E4H 3 297 4%, Hrb BP 45 H 2 877 %% .CCH&
H 171 4 MF 4 H 249 %, KEGG % & %45 H
193 %%,

B 2 PPl fFERIZOERE (77 30 i7)
TE G BRLT, 357% MCC (BT | LD 9L A A%

response to xenobiotic stimulus

response to nutrient levels

response to extracellular stimulus

response to lipopolysaccharide

response to molecule of bacterial origin
calcium ion homeostasis

response to alcohol

response to ethanol

response to metal ion

regulation of membrane potential

membrane raft

membrane microdomain

synaptic membrane

postsynaptic membrane

neuronal cell body

integral component of presynaptic membrane
intrinsic component of presynaptic membrane
plasma membrane raft

presynaptic membrane

integral component of synaptic membrane

neurotransmitter receptor activity

nuclear receptor activity

ligand-activated transcription factor activity
steroid binding

catecholamine binding

gated channel activity

monooxygenase activity

organic acid binding

channel activity

passive transmembrane transporter activity

=)

“II|'||I| I|||||““ ||||||““

251 GO BHESN  BP HERBFE 5 XMV
B SN R AT B S NE Ko 4 L4/ M8 ) s vy 3
A K CC TR /A A AL 35 2 A A= P BRA |
FEEAIX. S A48 s MF = A 56 b 20388 Jo 2 AT 1 |
A2 s B TE AL SR IR s RS TR 3,
252 KEGG HBEEHEMT  TE 193 4% KEGG i #%
rh W S P B R e 2 BONN T A U - S A
T I PR —SZ R A BAE RS 51 (1814) o, ARE
PPI 2% 73 M i 1€ Caspase—3 . Bel—2 Al Bax T4
KIEHR STC ML . S5 i, it —2
iz ] R G PRI 95T A 2 BN A S 0
B (L 5) , mTHT PN BT 99 1 8 BiP (X Bk GRP78)/
CHOP {55 B BT AR T-7E STC W kI 5
BEM,
2.6 HMBEFHIT STC X FREFEHHENRI
5 IE R U L AR R RV a3 B o A1
(P<0.01) ; SRV AR LY, BE U000 1] 20 Ko A= i 388 16 450
A e 7] B 2 K B T 23 0 2 4 51 (P<0.01)
EJBEYD bR AR LY, A= il 38 5 JURE 2 79) ek 4 1 A
HERSE R (P<0.05), TEILEE 1,
2.7 HMBEFRIT STC XREFALRERNRNT
IEH UK S A AL S5 AT M, IR ARHES R
2 R L B U i 4 Pk AR 5 AR 2 A R 5 M B
PEZEYE RO Z A, FEME R R B B 2 R
(UNTETE a7k d ST R 0 W T e P
(i K s R VA L S A o 118 1 Y (=11
ORGSR A A B 5 | RV LA BT R

dg

qvalue

5.0e-12
e 1.0e-11
15011
20e-11

El]

N
o
N
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@
S

Count

B3 COEENERE
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Protein processing in endoplasmic reticulum
Chemical carcinogenesis - receptor activation
Neuroactive ligand-receptor interaction
Prostate cancer

Lipid and atherosclerosis

Hepatitis B

Dopaminergic synapse

AGE-RAGE signaling pathway in diabetic complications
Calcium signaling pathway

Serotonergic synapse

Cholinergic synapse

TNF signaling pathway

Fluid shear stress and atherosclerosis dvaluie
Colorectal cancer 8606
Cocaine addiction
Amphetamine addiction 10708
Platinum drug resistance 1.5e-08
Antifolate resistance 2.0e-08

Thyroid hormone signaling pathway

Type Il diabetes mellitus

Endocrine resistance

MAPK signaling pathway

Toxoplasmosis

Pathways of neurodegeneration — multiple diseases
Prolactin signaling pathway

Hepatitis C

IL-17 signaling pathway

Breast cancer

Human cytomegalovirus infection

Kaposi sarcoma—associated herpesvirus infection

™

o
o
n
o
w
S
N
o

Count

4 KEGGC EERITERE

PROTEIN PROCESSING IN ENDOPLASMIC RETICULUM |
s J

Lectin associated

GRED

Glel
P10

—u-M!?—h-

.
\C)b olemr |

Translocon s i
receptor
St Q)
GIND ©/
Sec6216 Rizosoneranchor N-glyrosylation ~

Re-glucosylation

[osTs |
(Gl [Ctinpea]

H-glycan
bickyntiesis
Protein recognition

byl clapsibaes Folding interrediate De. glu?ﬁauon
(e | Br | i
= oing

Protein targeting
Misfolded [ Emt |
Endop hismic reticul Termially [oss ]
nopla it Accumuationaf ™ bl
misfolded proteins "y g0 Eyﬂ [EpEn] . [eos | [xme2e]
i d = W
% Rip_ [ERMad] Bap3l
PO T o BF | TRAP | Secél
(UFR) ERstress  please of Bip ot = i
" e l N ke
s . i —
complex
© dimer i !
e conn g, gbed]
Atenuating <—— (Goixbody) [ Calpain]
Parkinson's protein synthesis . [sip |
Ubiguitin I ke
= WES1 ESKL ChsPLz S
J ER membrane - Cyioplasm
Type L | ERAD-C 2078
0 ATF6
- | | [Ee0) [cHp
v [ Woc677| Cuel |  [UBE2G2] Dertin |
] i) S
A\ ERAD-LIM VIMP
Nukus I - Hrd3 | Ubx2 | [ Selll |Derlini Tooris|RBXL
— MARE——  —EBSE —URE—— Hidl | Usel | [HERP | HRDL =2 cul
B s ’ y Ube? | Cuel FEP | Skol
it o ].is-m B e D (Saccharomgres cerevisice)  (Marnals)
X! detoxifica in Tolding exzyraes actors
| FeRpe
| v |
A QD M-
FR shess FR stess
0414191720
(c) Kanehisa Laboratories

Bs5 NEMAHNEARNIESERE

*1 BAXABRFEHEHAELE (vs,n=8,%) 2.8 A MBEBRIXT STC KREM —Kit ®RiZH

2]

4 i
E4 65.32+1.72 S5IERAAH A K RS B 2N c—Kit 2
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P oL7es107 5 BT (P00 ) ; SEEVbRL R L 2 1588 T
. i@f@%ﬁ%nuizﬁ . i 22.1312.01 - Rl le-Kit Rk THR (P0.05), HEILIET 32,
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Eo6 HHAXREHAL HE Fa&E(x200)
e 2 PR CR IR IR, i Rl s T A L ARR LS W R4

R2 BAKREHAR o—Kit FHNXBFELLE (v+s,n=8)

R3 BAKR ICCHATIEEILE (x+5,n=8,%)

2151 AOD 205 JHTHE %L
IER A 0.198+0.003 A 6.504+1.008
AL 0.12120.007+* TR 13.12242.007%*
E XD 0.159+0.008" Y E 9.057+1.007*
A 11388 e AR ) 2 0.165+0.005" A I 388 AR AR ) e 2 8.996+1.021%
A T R RO 5 7R 0.168+0.007** A L3 R R o 7 e 4 8.010=1.006**
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2 A, 2P<0.05,
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CHOP,Bax,Bcl-2.cleaved Caspase-3 & HFRIZRIFNN
SIER ML, BIHZS72H2% GRPT8 CHOP,
Bax cleaved Caspase-3 & [17&ik7KF- B i i1 (P<
0.01),Bel-2 £ [ FRIA KB I FEAIK (P<0.01) ; 5
HRULHAH LE , YDA A R A i e s ORI | ] s 2

7 BEAREHBLR oKit LEALRLEREE (x400)
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DAPI TUNEL c—Kit Merge

B8 {|AEAXRLERAL ICCATRIZER(TUNEL, x400)
A AL BARHYAE ; C.5VD AN 5 D. A= 1 338 58 FUR AR R A 5 A 10 308 16 AT 5 77 2 . DAPT Yooy il
5 ; TUNEL H ICC P T4 A 4% (58 ; c—Kit F5iC 1CC, c—Kit ik WL AT ; Merge Y2 iy ICC P T
A c—Kit FILHBIN,

ZE i 41 GRP78 .CHOP Bax .cleaved Caspase—3 A B C D E
; L o —
KT B WEE (P<0.01) , Bel-2 2 11354 K ey = 75 K0
e N ) CHOP e D S 8 o o ).
V- 2 T R (P<0.01) s S BCYDL R AR FL , A= i fE

%ﬁ*#EE =S| E=A + ax —“—- a
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' e = N ~ N N Bel-2 M . '-‘ 26 kDa

cleaved Caspase—3 HHAFRIAKE B RRK (P<0.01) cleaved Caspase-3 s (D SRS S e 7 ).
7 38 R UKL 25 79 Bk 4 Bel -2 2R 11 3R A /KT i 2 T Bcctin | AR - -
5 (P<0.01) ;5 L I FERURLATHIBE LA , 28 LB 9 FHEAXRLEHHEL GRP78,CHOP Bax,Bel-2,
5 0k = R H 25 17 41 2 GRP78 .CHOP  cleaved cleaved Caspase-3 B & HE
Caspase—3 £ 1R IL K FF#ER (P<0.05,P<0.01), TF U ATE AL BARIAL ; C. 35S0 0 RIAL 5 D. A2 i i 8 J0RL I
LK 9 F 4. T2 AR 3 o OR v R

R4 BHKXREHEBINHSE GRP78,CHOP, Bax Bel-2. cleaved Caspase-3 EAMEXRIEZLE (x+5,n=8)

25 GRP78 CHOP Bax Bel-2 cleaved Caspase—3
EH 4 0.24+0.01 0.3320.02 0.12+0.01 0.72+0.09 0.45+0.04
B 0.55+0.07%* 0.7120.05%* 0.37+0.03%* 0.21:£0.03%* 1.32+0.07%*
S UV I E 0.47+0.05" 0.53+0.02 0.29+0.02% 0.58+0.06™ 0.82+0.06™
A 11388 R AL AP ) 2 0.35+0.03#42 0.44+0.01#42 0.14+0.01%42 0.63+0.04" 0.68+0.09%42
A 1L 38 e A e ) 0.29+0.06"424 0.32+0.03#4244 0.13+0.04"42 0.68+0.07%42 0.51£0.11%1044

SRR, #+P<0.01 ; SR LS, #P<0.01 ; 550V Db I LA, 24P<0.01 ;-5 A= il 388 {5 ks G0 40 e 42, 4P<0.05, 44P<0.01
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