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B 1 SRR AR (P<0.05, P<0.01) ; GDC-0449 21 Fll 56 A5 N 1% +GDC-0449 41 , 1 %b I 20 24 Shh, Ptch1, Glil mRNA Fl 4 [ %3k |
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Effect of Chaishao Liujuntang on Hedgehog Signaling Pathway in Rats with

Chronic Atrophic Gastritis of Liver Depression and Spleen Deficiency Syndrome
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[Abstract] Objective: To explore the effect of Chaishao Liujuntang on Hedgehog signaling pathway in
rats with chronic atrophic gastritis (CAG) of liver depression and spleen deficiency. Method: Wistar rats were

randomized into normal group and modeling group. CAG with the liver depression and spleen deficiency
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syndrome was induced in rats in the modeling group with a compound method. After modeling, they were
classified into the model group, vitacoenzyme group, Chaishao Liujuntang group, GDC-0449 (blocker) group,
and Chaishao Liujuntang + GDC-0449 group. Normal group and model group were given (ig) normal saline.
Vitacoenzyme and Chaishao Liujuntang group received (ig) corresponding drugs at 240 mg-kg'-d"' and
5.1 g-kg'-d"', respectively, and GDC-0449 group was treated (ip) with GDC-0449 at 50 mg-kg'-d". For the
Chaishao Liujuntang + GDC-0449 group, rats received GDC-0449 (ip) at 50 mg-kg'-d' and Chaishao
Liujuntang (ig) at 5.1 g-kg"'-d". The administration lasted 4 weeks. The pathological morphology of rat gastric
mucosa was observed based on hematoxylin-eosin (HE) staining. mRNA and protein expression of sonic
hedgehog (Shh), 12th transmembrane receptor Patched1 (Ptchl), and glioma-associated oncogene homolog 1
(Glil) in gastric mucosa tissues was detected by real-time fluorescent quantitative polymerase chain reaction
(Real-time PCR) and Western blot. Content of serum interleukin-18 (IL-18) and tumor necrosis factor-a (TNF-
«) was determined by enzyme-linked immunosorbent assay (ELISA). Result: Compared with normal group,
the model group demonstrated decrease in gland cells, glandular atrophy, large lumen volume, plasma cell
infiltration, intestinal metaplasia, decrease in the mRNA and protein expression of Shh, Ptchl, and Glil in
gastric mucosa (P<0.01), and rise of serum IL-18 and TNF-« content (P<0.01). Compared with model group,
vitacoenzyme group and Chaishao Liujuntang group showed ordered cells, alleviation of gland atrophy, and no
obvious inflammatory infiltration, and GDC-0499 group and Chaishao Liujuntang + GDC-0449 showed no
significant improvement. Significant rise in the mRNA and protein expression of Shh, Ptchl, and Glil in gastric
mucosa tissues of vitacoenzyme group and Chaishao Liujuntang group (P<0.01), no significant difference in
serum IL-18 content and significant decrease in TNF-« content in vitacoenzyme group (P<0.01) , significant
reduction in content of serum IL-18 and TNF-« in Chaishao Liujuntang group (P<0.05, P<0.01) were observed
compared with those in the model group. The mRNA and protein expression of Shh, Ptchl, and Glil in gastric
mucosa and the content of serum IL-18 and TNF-« were insignificantly different between the GDC-0449 group
and Chaishao Liujuntang + GDC-0449 group. Conclusion: Chaishao Liujuntang can effectively improve the
pathological state of gastric mucosa in CAG rats with liver depression and spleen deficiency, which may be
related to the activation of Hedgehog signaling pathway and the decrease of IL-18 and TNF-a content.
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1.2 254 SEATORAE b 2 i v R 2 R Y WOHE A R AL 37 CAG A ML 78 K FRUASE

B = AR ERARAE, 25 A ohdbSeiH 6 g, NS
9g, HAT45g, AR g, KE9 g, ik H 45 g, Bkl
6 g, % H R 3 g 250 Vg 5= 30 min, Bk
W 5 Bk FH SC R A 30 min, AT 15 min, B4 2 K2
WU Wi o 258 0.51 g-mL W25, B
T4 COKFE B AE . dEBE R A (R 1H Az 2500
AR 25 ME S HA1024448) 5 15 T 2l 7K IiE Wl &
2yt 24 gL' WY 4Ll R IR B . BH R 7 GDC-0449
(3% [E APExBIO A #] , it 5 A302151337769) , & %
SCHk [12] 7 3% F OB 3R W 1 (DMSO) fit i,
50 g LT -

1.3 R JBAAIH R AN (db o B A AR M H R A IR
3 AL A5 20200915) 5 2 K (74 B R 2 B A BR A
Al 45 202001021) 5 75 AR R -FFHLL(HE ) 4 03800 &
(g 98 kA B A BR A AL JiE 45 121D 10Y 10649
2); RNA $# BGAF) & (B9 52 Vazyme 24 7], L5 R401-
01) ;3 i 7], 2R G Wil % =X s g (PCRO) I [ 52 4=
Y TR (CRE# ) A BR A AL #5235 8 AKF1919A,
AK41790A ;3 78 A 7 (Shh) , i 5 J83 AH ¢ i e 56 A1
[ ) 1 (Glil) bt Ak, b B -3- o W2 W = i
(GAPDH) $i 4 ( 1 [# ProteinTech 24 7 , #2543 %l K
20697-1-AP, 66905-1-1g, 60004-1-Ig) ; 12 ¥ I it &
[12Z {4 Patched1 (Ptch1) L& , BCA & 1k & I 5 i
&, SDS-PAGE # M il #5187 & , 314 5 7Y RIPA 24
fift W , PVDF [ (R U A ) TR A BRA AL it
5435 S PB0344, 16E25C46, 16E24C38, 16E28C02,
16B20B36) ; (1 4 il /i Z -18(IL-1B) , b e IR AL A T+ -a
(TNF- o) filf 3 #9520 BiF il 5 % (ELISA) it ] &
(LMK AEYREAERAAE, ]S 20 H
LOT20210510A,LOT20210512A)

1.4 U#F EGI1150H B2 140 3 HL , RM2245 7Y
H 3 AL (2 Leica 28 1) ) ; 5424R AUAR IR ¥ VR 5
> HL (1% [ Eppenddorf /A ) ) ; Infinite M200Pro %! fiff
FRAL ( B b Fl] Tecan 23 7] ) ; TissueLyser I1 % BF J§#% #L
(1% [# Qiagen /A # ) ; Nanodrop 2000 % 5 5% 5 i %
2% (£ [E Thermo Scientific 2% & ) ; QuantStudio6 Flex
RS2 A 96 O 2 & A Tl 5% 2 ) I (Real-time PCR)
12 (£ E ABIZ F] ) ; Tanon-5200 AU #8 5 R ik 2% &
B RG( L RERHEARAR).

2 Ak

21 S ERBIS &S EBETA 50 B R EEAT
W37 5 E i UK T2, B SN R BB AL 43 A 1E H 4 8

T 0.1% 4 7K ¥ W A1 20 mmol- L i 48 10 2 44 % Uik
HEZURH, BEAImERwEQCHER, L HEE
)5 H IR h, KA 3 h(fR R RImARR
) EB 16 JH . il bR BT 1, iR R R
MERER, O EITTOEEE, W, FLAE RN BT
3y 5206 v 2 B O R BROR T S R B /D 5 0 U UK R
1B A Bl st ] E K s TG 28 R A 25 4 b
Shy AR T N AR ) ) 40 LR BB AL 43 Sy
MY, 2 2 AL, Se AT X B 1A 41, GDC-0449 41 il
SRS H+GDC-0449 41 , R4 8 H . w4 e,
Fie BN 5 3l W 50 Lo 46 B, R R4 24 370 5 o )
T 6% HEmE R AL BTN E UL AT N E G+
GDC-0449 21 43 Il 4 7 4k i = 1R & W 0.240 g-kg',
SR NHE 5.1 gokg' HEH , GDC-0449 BH i 5 45 24
F 2% CHk[12], GDC-0449 20 F1 58 A5 N B 7 +
GDC-0449 4 %45 F GDC-0449 0.05 g- kg & & 1 5t ,
IEH MBI 2 T SR B A B K B H
VIR ST T4
22 KRBT HWE WHEKEHRMRES . E
KB AT AR I B g J 00 4 o 3t
23 WY RIBUEUK R Y RN 48 = 40 cm,
K TEYI N 100 em, K B 3 56 IS T R 4 Ry 5xS5 R
¥ W S0 TR A T 35T . B UK R RS
— AT FE ) A% LAl Sk 5 min AR HOR R Y
TF T R B L B ST ORI B U R B SR IR TK
W& 65 cm, L4220 cm, I A KR UL KRB M L
Sl 1A RS R T, AR 2 BRI A 0 I R L I
5 min PR HOR BRI AS 2l B[] o
24 PRARE KEZEEAREEK 12 h, BREE 17 E
F KR I, 4 0= & 1k 4 h, 3 000 remin” & O
10 min (&0 242 15 ecm) , B WSR2 2 5 % A7
T80 °CUKAfi o W H K& EITF, vk A B ER K B Ve +
HE A EIUE ST A 4% 2 5 B EE AL
R E , B AREBAL-80 °C YK A YR A7 %5 .
2.5 HEZQE WA KR EFBEWRIIESZEhL #E
AT, U) R e, 02 BB R WA K R
R R B AR AL
2.6 Real-time PCR | & 2H 21 A 5¢ mRNA 3% i
I ZH B2 20 50 mg HE 47 R S SR RNA, FH %
AR BT A RNA W FE 546 . S8 )5 mRNA i %
5% M cDNA, HU cDNA 2 wL K # 4R # 47 PCR ¥ 14 .
WAk % : TB Green Ex Tag(TilRaseH Plus)10 wL,
. 3 .
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ROX Reference Dye II 0.4 uL, 5] ¥ 4 0.8 uL,
ddH,0 6 pL,cDNA 2 pL. 95 °CTiAE 4 30 5,95 °CAR
P£10 5,40 MEFF ;60 °CiE & 30 5,40 MEH ;60 °CHE
41 1 min, B-WL3hE H (B-actin) AN =, 519 hiHFE
YR A ARG RA RGBS, 71T F LR 1,

*1 5|¥F3
Table 1 Primer sequences
GEY) F 4 (5'-3") K J# /op
Shh ¥ AGGCTGGATTCGACTGGGTCTA 142
T AACTTGGTGCCACCCTGCTC
Ptchl  EJif GGAGCTCAGGCACTATGAAGCAC 123
N TGATGTCTGGAGTCAGGATGCAC
Glil |3 AACATGGCAGTCGGTAACATGAG 132
T CCGCGTGTGTGTAGCCATTTAG
B-actin |l GGAGATTACTGCCCTGGCTCCTA 150

Fif GACTCATCGTACTCCTGCTTGCTG

2.7 HE A EN B (Western blot) £ 1 H 2H 24 AH
KEHEKE  HHLHHEETHE I RIPA 24 i 1 3t
ATHEHUEE 1, SDS-PACE HLVk , 7% % 5 11 % PVDF i
ey =R B 15 min, 85 B2 £h 2% vh W (PBS) w3
K, B R 10 ming Shh—$L (1:1 000) , Ptchl —Hi (1:
2 000),Glil —#i(1:4 000), GAPDH —#i(1:27J7)
4 °CHFH 1%, PBS #l{k 3 ¥k, A ¥K 10 min; —Hi(1:
5000) % I FE 1 h, PBS Mk 37K, 4 YK 10 min; k¥

Y5 . i Image Lab 444 3E 17 1K B (H 0 #7 o
2.8 ELISA # Ml K B I 3 H IL-18, TNF-a #Y &
B4 T 23 Y 10T M- 80 °C UK AR I 140y, % iR i
P, 40 IR R & 8 BRI il 3 H IL-18, TNF-a 75 12 .
2.9 Gtk K SPSS 23.0 #AF 43 b B
FFAIES A VB DL x + s £os , 24100 iR
PR ZR 7 28 504, O 22 55 SR FH SR/ 0N ik 3 M 2 S vk
(LSD), J 25 A5 55 W ok J a5 40 30 - 25 JE IR K 3 o P<
0.05 KR EFAGIFE L.
3 &R
3.0 XTRE—MBATh R R, G
KBRS IEH AR R A, BT s, FLE s Fh, &
R TR, RER I . it dif R A NHE
WIRIT A, UL L RE AR A BT ek, {0 & GDC-0449 41 |
SN +GDC-0449 21 & WL W i3 |
3.2 FrE LA S R BT 5 a8 T vk S5 Y 5
S s TN RS NN 2 R - N = AR/ S Qo) A
WG 25 5 s AR, v A L IE R A S O AR B B
SEREL R W (P<0.01) VRSB TE 25 57, L3R 2,
P 3 30 U UK S0 A5 R - BT, 1E R 20 K R Ak
B[] 2 (81.07437.50) s, BE AV 4L 2 (79.51£17.41) s,
P 22 S o Ge it 0 S0 AR IE H 4R U Ik
BF 1] 2 (73.43+11.07) s, B AL 2 2 (140.67+22.38) s,
o S R N W ol TR AR =
(P<0.01). U6 JH-AB ALk 0 A BRASE AU A4 2 W 1)

£2 ENABAMERMERAXRT HRRERMOBM (ts5,n-8)
Table 2 Effect of Chaishao Liujuntang on open field experiment results of two groups of rats before and after modeling (x+s,7=8)
i 2 1T BUA [ERVRYS 104/ RS A& i /K
o T BT TS T BT AR5 T BT ER
EH 88.50+15.35 121.83+12.54 14.83+5.71 23.83+£5.27 1.80+0.45 1.33+1.03
AR 81.52422.87 38.60+20.75 18.10+4.19 7.2744.027 1.40+0.50 1.33£1.45

e 5IEW4H I HE Y P<0.01,

3.3 XFRBUARB R IEE 4R B R IEE
R, TR A B T RS, Sk E] —
ERTEE AR KRESETEE; SIEF4H
Fb A, 55780 2 R BRUAAR I it f 3 K (P<0.01 ) 5 S A7
R, AR R AL 5 A N 1 K R T 0
FHK (P<0.01), W#3.

3.4 XFRRE BBUREIE S MW IE R 4R K
FUA M HED) B 5 HLZ5 58, TR R, X 2
o R 41 200 0 B A e PR AR R A A R A0 ek
D AR ZE A R A RS O, T DL A iR B
Al bR A B B CAG BRI R il ol . &85

. 4 .

BITIG YT 3R AL AT 7S 1 4 A0 i HE 5 45 Oy
T, MR A 25 46 oK LB B R IR T, GDC-0499
20 F1 8 A5 N B % +GDC-0449 4 I 6 B i ok ¥,
W,

3.5 XK BUHE B 4141 Shh, Ptchl, Glil mRNA %
HKKE B 5 IE % A R, AL 4 K B Shh,
Ptchl,Glil mRNA £ iA/KF ik FFEAL(P<0.01) ; 51
RUZH LR, 2 2 40 59~ /S B T 40K B Shh, Ptehl
Glil mRNA # ik K 5 3 T+ (P<0.01), GDC-0449
20 LA N % +GDC-0449 41 K KL Shh, Ptchl, Glil
mRNA KKK T 25 LG4 L, kK4,
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K3 EHAEHHNABERENHEI (F+s,1=8)
Table 3 Effect of Chaishao Liujuntang on body weight of rats (x+s,n=8) g
2051 it /g kg T4 A Epiecei
EH 420.22+35.63 20.93+10.09
7 320.54+11.58” 39.00+12.83%
HEflE R 0.24 348.45+18.68% 62.14+12.15"
SeATNE 5.1 340.48+10.11% 57.41+12.18"
GDC-0449 0.05 302.69+29.34 37.38+19.87
SN T H+GDC-0449 5.140.05 298.10+3.96 23.91+10.91

V¢ S E

A IEEU ;B BRG] C 4EEE R AL D. BTN E 4l E. GDC-
0449 4 ;F. 557775 E 1% +GDC-0449 4 (E 2 7))

E1 £NAEFHARBFHERERSHNE I (HE, x400)

Fig. 1 Effect of Chaishao

Liujuntang on pathological

morphology of gastric mucosa in rats (HE, x400)

2 A Y P<0.05,2P<0.01; 5B 20 45> P<0.05,Y P<0.01(F 4~6 [d] ) .

3.6 XF KB H B 4140 Shh, Ptchl, Glil 2 1 £ i
KB R 5 OE R 4L b e, B R 41 K R Shh,
Ptchl, Glil 2 13 35 7K F 3 BE IR (P<0.01) ; 5
RUZ PO, el 3R 41 58~ S B 1 41 Shh, Ptehl, Glil
EHRBKFRES S, ZRBAREFESIT#E S
(P<0.01),GDC-0449 4 2575 F % +GDC-0449 21
Shh, Ptchl, Glil # F £ ik KV 22 7 L Ge it 7 2 X

W 2,%5,

50 kDa
Ptchl . A “ ‘ h '*-“moma

GAPDH W - - - 0

A B C D E F
B2 KRBFEHELShh,Ptchl,Glil B AR XMk
Fig. 2 Electrophoresis of Shh, Ptchl and Glil protein expression

in gastric mucosa of rats

x4 EHREGHARRBFHBEAL Shh, Ptechl, Glil mRNA RiXK TR (F+s,n=8)
Table 4 Effects of Chaishao Liujuntang on mRNA expression levels of Shh, Ptch1l and Glil in gastric mucosa of rats (x+s,n=8)
21 51 Fl /g ke Shh Ptchl Glil

EH 1.06+0.24 0.95+0.13 0.93+0.16
F 7 0.31+0.127 0.27+0.07% 0.53+0.11%
At R 0.24 2.71£0.17" 0.65+0.86" 1.00+0.18%
SeATNE T 5.1 0.88+0.21" 1.04£0.19% 0.93+0.12%
GDC-0449 0.05 0.33£0.10 0.49+0.10 0.51£0.14
RIS H H+GDC-0449 5.140.05 0.11+0.04 0.20+0.03 0.40+0.11

3.7 WK RUME P IL-18, INF-a W 5 0.01),GDC-0449 241 5~ 7S # 17+GDC-0449 24 IL-

IE AL H g, MR A K BLUIL-18, TNF-a 75 i i 3 7 18 TNF-a & it Z R LG L. k6.

= (P<0.01) ; 5HIRIZ LR, Senj N B A4 IL-18 &% 4 it

B R (P<0.05) , 4E il R 41 22 5 RG24 8 L
He il Ul LA N E % Ul TNF-a iﬁ%‘ﬁkﬁ%(f-’<

CAG i 1 1T 4E , #fE LUIR &1, 5 B 19 A28 5 1)
FH G, s A K g BHL W =050 5% 3200 A AR R L AR i)
-5
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K5 LHRNEFINAKARBHEHEL Shh,Ptchl,Glil EERIEKFEHZIE (X+s,n=8)

Table 5 Effect of Chaishao Liujuntang on protein expression levels of Shh, Ptchl and Glil in gastric mucosa of rats (x+s,n=8)

21 5 Fl /g kg Shh/GAPDH Ptch1/GAPDH Glil/GAPDH
E# 1.49+0.09 2.24+0.34 1.79+0.38
BEAY 0.42+0.17% 0.38+0.16 0.3240.15
Al R 0.24 1.15£0.17% 0.87+0.37% 1.21+0.29¥
BRI E 5.1 1.21£0.16" 1.15£0.36" 1.21£0.17Y
GDC-0449 0.05 0.46+0.16 0.40+0.15 0.29+0.03
Se RSN H+GDC-0449 5.140.05 0.45+0.20 0.37+0.15 0.23+0.07

F6 LHXEFWRRMEH IL-18, TNF-a K ERIEM (X + 5,n=8)
Table 6 Effect of Chaishao Liujuntang on serum levels of IL-18

and TNF-« in rats (X£s,n=8) ng L'
21 5 %[J%,, IL-18 TNF-a
/g kg
EH# 23.06+4.51  116.46=11.15
LY 32.67+3.19”  276.35+28.017
El3:¥S 024  28.03+3.57  201.08+25.67"
SeR5NE 5.1 28.09+1.90°) 203.38+30.42%
GDC-0449 0.05 36.89+4.72  254.31+11.79

AT +GDC-0449  5.140.05 32.55+5.28  265.17+45.41

R T, DRI X 20 1 e P BEL OB R 9 Bl B AT e
AR S AR R CAG 2 LUIF B A FIY &
B AL, TR R SO R T R
JE R S, R S| A W MKt 2 R B A I R
FIL, OB T AR B9 IR TR N 2% AT
SEATRHE T ACESFEE), s HAT— Ik
— LB BB AR Z A, NS RE CH AR R
il B IE T B 24 o B R B B n] B LT AL
P RIHE Ak DR G D A 2, H Rk 2 R T i
2y BACHT ST KBRS AT N8 T R 2 1 5 3 Ak
183, Y0 SIS, N R AT
1k B W) S5 W 5T A BSE AT 7SR U e T A AT
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