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Effect of Yiguanjian on JAK1/STATI1 Signaling Pathway and Expression of

Downstream Apoptosis Related Proteins in Liver Cancer

XIE Bin, XIE Xiong, RAO Bin, ZHU Wei-feng, LIU Hong-ning "
(Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract | Objective: To observe the effect of Yiguanjian on growth of liver cancer, Janus protein
tyrosine kinase/signal transducers and transcriptional activator proteins (JAK1/STAT1) signaling pathway, as well
as the expression of downstream apoptosis related proteins C-myc, B-cell lymphoma-2 (Bel-2) , and p53. Method :
The 50 male KM mice were randomly divided into model group, cyclophosphamide [ CTX, 50 mg-kg (2 d) ']
group, and Yiguanjian high, middle, and low dose groups (46, 23, 11.5 g-kg '-d™"). H22 tumor cells were
injected under armpit to establish tumor-bearing mice models. Treatment began two weeks before modeling in
Yiguanjian high, medium and low dose groups. CTX was administrated after modeling and the mice in model group
were administrated with the same volume of normal saline after modeling 2 weeks before and after modeling. The
mice in various groups were sacrificed, and their tumor tissues were taken and weighed. Then the JAKI and STATI

protein phosphorylation levels were detected by immunohistochemistry and C-myc, Bel-2 and p53 protein expression
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levels were detected by protein electrophoresis. Result: As compared with model group, there was a significant
inhibition effect on tumors in Yiguanjian high, medium, low dose groups and CTX group (P <0.01) ; high dose
and middle dose Yiguanjian could significantly reduce JAKI1 protein phosphorylation level ( P < 0.05) and
significantly increase STATI protein phosphorylation level (P <0.05); high dose Yiguanjian could significantly
reduce protein expression of C-myc and promote the protein expression of p53 (P <0.05) ; high and middle dose
Yiguanjian could significantly decrease the protein expression of Bel-2 (P <0.05, P <0.01). Conclusion:
Yiguanjian had obvious antitumor effect probably by regulating JAK1/STATI phosphorylation, promoting its
downstream p53 protein expression, inhibiting its downstream C-myc, Becl-2 protein expression, and promoting
apoptosis of liver cancer cells.

[ Key words | Yiguanjian; liver cancer; Janus protein tyrosine kinase/signal transducers and

transcriptional activator proteins; apoptosis related proteins
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SESCHG B ) ol 4 A, A A% UE 5 SCXK () 2011-
0001 , 7 556 28 VL VG i 5 25 K 2% SE 50 sh ) 16 B 2 Bt
SHbHE TR A SR B WA B AR S T R
L2 2y Rils  —SRAHA R It 10 g,
M 10 g, &4 10 g, #5830 g ML T 12 g, I BRT
5 g, W HILVEE T ERE T 2 5, 250K 1L vE h
B 24 K 2 v 24 5 T ORI 25 RS AT Ak BB S R OE i
B UL B 25 im 10 A5 & A KR I 1 h J5 R, Kk
J& LA/ KR40 ming, 32 385 55 2 YN 8 i & 1Y I 7K 7T
KW JE /N KT 40 min, 3 38, A I IR, B R 4R
F33.5 mL(RI 1 mL 253 & A4:252.3 g) , 285
wAE, 4 C R AR o R OB BE B K
(cyclophosphamide , CTX , 7T # 15 Hit 5 24 I 17 A R 2>
Al LS 13111325)0.2 o/Hfi o
1.3 50 bt B A A 45 414k 3K 59 £ ( Dako
Denmark A/S /% &), #lt 5 20140425) ; p-JAKI, p-
STAT1 — 47t ( 3¢ & Bioworld 2% &), #it 5 4 5 4
BS5085,AF3300) ; C-myc — 3, H i % -3 -8 B2 i &
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(3£ [# Affbiotech 2% 7], it 2 4> %] 4 AF0877,
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2y ), RM2016 #9471 5 #L (1 g R R AR A R 2
F]) ,DGX-9003B AUAEAR (L1 4 F 5L 50 1% £ AT PR
A]),WD-9405A 7Y Jii 0 $2 JR (b 5t X — X4 ),
XSP-C204 713538 't 2% i i i (3 POL AR A TR A
A]) ,TGL-16 A g 3 ¥ VR 25 .0 HL (i) R AL 23 7] )
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A]), 7500 % ABI 52 A 2% 0% s & PCR X (26 W
Thermo Fisher A H]) o
2 FHiE
2.1 WK KR H22 A 7 ~9 d, 7
e A B S 1 T TR /0N B LA JBE 39 3k b BB, TG B A R
MBS B Bl b R W, DLOTE B AR B R K OB S
1 500 r-min " B0 5 min, 5 58 20 i 25 5 5 x 10°
A/mL, F/ANRA M FATE N L@ HEF,0.2 mL/ H
/NERBE AL AT R B R 2 ARyT 24— BRI o IR
M, R4 10 B, BRI AP 24 h J5, DLA BEER UK
0.2 mL#EH , 5K 2 W;by7 A 24 h J5,CTX L)
50 mg-kg'- (2 d7") FE M TE S — BAE b R
et 2 3 A S RO R A 2 45 2 R0 A A o
46,23,11.5 g-kg ' -d " IF TS gk L 25 2 JH
2 JAJE A FE A /N IO 4 2URR
2.2 g 2 U4k 2% vk K I R 41 21 JAKT, STATI
BB RAL KT K 1 1525 24 5 B 1Y /) BTG 4 20
VIR B KAk PRV BLIEAE S Uk KT il L Uk
% ,5% BSA &[4, Jin A —$T p-JAK1 (1:100), p-
STAT1(1:100) ,4 CiH R HE 14 h; 82 HERE
M3 hJE s ImAZH0,4 CHEE 50 min; JFE7E, DAB &
o Ve, AR R Y, WK AGE B, thE A I 3 R
DL LEICA %Y {5 ' {5 G081 IR, A 3 A A 422 I 3% 5
LR, Image-Pro Plus 6. 0 43 #7, #1736 & 1A
Fen 1 BH M 23R A X
2.3 E AR EI T (Western blot) 4 l] C-myc,
Bel-2,p53 KL BGE & AFEAL, I AE &%
1 00 ) ( PMISE ) 2 2 11 9 2 400 4 550 /) RIPA
UMW UK 2447 30 miny4 °C ,12 000 r-min ' B
O 15 ming B W, I BCA 3600 @ & vk B,
LA v, 105 C A PE 5 min, 1 LK, SDS-
PAGE UK B E N HEAREEERM KL
J&E(PVDF) b o 5% J B W% 8 A, i A — 47 ( p-
JAK1,p-STATI1 ¥4 1:100; C-myc, p53, Bel-2 ¥ H
1:500) , L GAPDH N2 (1:1 000) ,4 C 7, ¥
BEEIMA 40 (1:100) , 2 R W 1 h, PR S #E 47
b2z ko, B, . R HE R NG R4 Fluor
Chem M & 43 B x4 43 B B 11 4540 K JEAE, LA H
(25 1K BE (B GAPDH JR Bl 367 H (19 8 AR X 3R
K,
2.4 itk RH SPSS 19.0 et 344 4 b b
PRI B DL & = s SR SRR, 4% 2 BCHE 1] SR A A
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R 2E00 T, P <0.05 R ERAGIT 7 E L
3 #R

3.1 — DU R /0N BRURT 8 S AR A 2 e
TILH FOBE, — BURR o ARGR) R 2 & CTX R i
BEBEM (P <0.01) 3677 )5 — B AUs p KR &
URME B E S T CTX 4 (P <0.01) ; — 5 Al 5 ] &

"
A R T — BRI R 4L (P <0.01) o — 3
B AP ROR) E B s AR AR, B R

KF, Wk,
F1 —RATERENR H22 B ER S (25,0 =10)

Table 1 Effect of Yiguanjian on tumor weight in H22-bearing mice

(xxs,n=10)

215 FlhE /g kg ™! JEH/ g

LR - 4.047 0. 801

CTX 0.05 0.314 £0.089"

— B 46 1.231 £0.320"2
23 1.856 =0.223"2
11.5 2.249 £0.652"%%

HEHEBA B P <0.01; 5 CTX 4B P <0.01; 5 — 5t
H R R A A P <0. 01,
3.2 — BRI R /N BRI R 4140 p-JAKT, p-STATI
EEMEm SRR A, — AT R R
p-JAK1 %5 11 7K - 29 B i [ 1% (P < 0.05) , p-STATI
T UKD 5 7F 85 (P < 0.05) s — 5% A 5 7 B 20 p-
STAT1 # HK ¥ T — R AU E 4L (P <0.05) .
WF2,K1,2,
F2 —RAXNEE/NR H22 FFEAL JAKL & STAT1 & A B
HEFMm (x£s5,n=10)
Table 2 Effect of Yiguanjian on JAKl1 and STATI1 protein

phosphorylation levels in H22-bearing mice(x +s,n =10)

20 51 Fl4t /g kg ! p-JAK1 p-STATI
LY - 0.205 £0.093  0.126 0. 061
CTX 0.05 0.162 +0.046" 0.128 +0.021
— B 46 0.162 £0.020" 0.158 £0.010"?

23 0.173 £0.027") 0. 148 £0. 044'2+3
11.5 0.189 +0.024 0. 131 +0. 055

T SR L EED P <0.05; 5 CTX 418 P <0.05; 5 — 5
PO 4 B P <0. 05,
3.3 —BUROfar g /N U 20 4L C-myc, Bel-2,p53
HARBME  SEA R, — R R
AR Bel-2 ALk (P <0.05,P <0.01) ;5 CTX
HIH, — BRI & IR0 &= 3 T FE IR Bel-2 A
Fik(P <0.05,P <0.01) ;—B{ R & 57 4 Bel-2 &
HRBMTRA A (P <0.05), SHEIEIA] LT,
— BRI ) i AT R AR C-mye SR F3RK (P <0.05) 5
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A BERIZE B, CTX 21 ;€. —BXRUIRH B4 s D. — S Rh A e B — BEp s snl ik 28 (18 2,3 [|])
B1 —RAMESAMNRFEAR JAKI ZABBRLKFHORE(LEHZULS:, x400)

Fig.1 Effect of Yiguanjian on JAKI protein phosphorylation levels in liver cancer tissues of mice in various groups(IHC, x400)

B2 —RAMNESANMNRFEALR STATI EABEBRKKFERHR M (LEHLUL, x400)

Fig.2 Effect of Yiguanjian on STAT1 protein phosphorylation levels in liver cancer tissues of mice in various groups(IHC, x400)

5 CTX 4 e, — SR & b5 2 AT BRI C-myc 4B MR, — BT R L hoR i 4 AT AR #E pS3 HE R Gk
FH#£E(P<0.05,P <0.01), SHERIH L, — 5 (P <0.01);—BRT & i 4 p53 HE Rk s TR
Flves ) & AT A g pS3 HE K IA (P <0.05) ;5 CTX FEH(P<0.01), WK3, K3,

R3 —BHIXEE/AR H22 FFEES C-myc,Bcl-2,p53 EEREHZM(x+5,n=10)
Table 3 Effect of Yiguanjian on Bcl-2, C-myc and p53 protein levels in H22-bearing mice(x +s,n =10)

20 5 /g kg ™! Bel-2/GAPDH C-myc/GAPDH p53/GAPDH
L7 - 0. 843 +0.222 0.779 +0. 225 0.567 +0. 064
CTX 0.05 1.068 +0. 195 1.076 +0. 186 0.260 +0. 082"
— BLAL 46 0.287 +0. 054%% 0.407 +0.170"* 0.922 +0.197"%

23 0.589 £0. 137" 0. 662 +0. 083% 0. 668 +0. 167"
L5 0,693 0. 120°-5 0.744 +0.264 0.485 +0. 126%

L HEAA KDY P<0.05,2P<0.01;5 CTX A Y P <0.05,YP<0.01; 5 BB EFI R4 HEY P<0.05,P<0.01,
4 tig
Bel-2 | . 2 ; s e o
o2 (o, S 23 T R 2 3 B A R T

P ———— FE R 0 42 5 8 90 6 DK 0 97 R A2 24 4
B2 0 B T SR e T KA — TP

cove S - — o IS8 136097 LT 143 T 0 i B, 3 9 0 44
T

B HCRE I % 0 I T L

GAPDH _ HokDe i, AR B 2 FE AT L 5 F E I R A6

o [ - o I HE A 36097 B LI ™ A U 5 2 S

—lp —p— — BUALEG  ) B FLA e R A L
GAPDH ' mmma ' ;

" - — A RERE R S BFIE T — UCE 35— BEACRLAT 835 09

M3 &8/NREBAR C-myc,Bd2,ps3 &M@ LA AR

i EHZ C-myc,Bcl-2,p. Py cY N
Fi . . - STAT J2 20 i A 1 %2 (015 5 7 5 4 1 R0 B s [
ig. 3 Protein electrophoresis of C-myc, Bcl-2 and p53 in liver

cancer tissues of mice in various groups ¥ ’ 554}@ H‘Jkélzﬁ%%*@]*ﬁa‘éo STAT 1§%iﬁi%ﬂg
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i B 3% Ak 75 BT 98 69 % A A0 % PR I B AR T, AT
V6 BT 98 s PR IR 7 SR i B A W s
STAT1 J& 55 — /8 & B STATs FK % il 51, STATI
T STAT3 75 i 88 S A e AR PE 2 s 1R Ak ST
J T fih A 8 A AR R T RS 9 4, A
R — R A T AR SE R R — B
BUWS HhR T R P STATL 2R (A WM 1L £ 15,
FWIH AT 1 STATL 2 (20 1 fih % it 389 7 A4
TR

JAKT WG A AU AR 5 5 W & A & J& % ) A
X, HIRSH5ENBZHMATE 5T, GiEXT T
g5y STAT Wy 4 A/E A, N2 2 5 40 Mo 38 74
ST R o WFS A R — B PR R
AT S JAKL 2K B R Ak R AR L BT
S5 N STAT & (Ao fdkal W, — 5% B A) 3l
L JE 9 JAK1/STATL {5538 i R P EH , Hix
A TS 50 A 5 A 7 2 U TG L 255

AL STATL i 2 B C-mye #1923k, R i
XEHUUE T LD Bel-2 i3k R B R . C-
mye 30 A P U DR A S T A T 0 B g AR
AT AR UE A A 22 2400 L T PR A, — O B R
AN G, BIHEA S B IRSHE T . Bel-2,Bel-2
HI X 2 1 (Bax) Bk N2 B RGHE TS5 798 55 HL
Hh o F B R P 2 —, Hoep Bel-2 SR EE A JH T
ol 56 DAL, G ) O T R S ok R it R C A
S STATI SR AT LS pS3 AR, 2 5447 4
R TR0 M SR 9], STATI W] 5 p53 JE il 45 4540,
AR 5 U T T T K i DR A B SR
STATL & ] LAAE Jg 635 AL ), 39 58 pS3 A S A L
B MR, INEE DNA BB G e s s
ARWFFEEE R R, — BE R ) & ] 3 T i C-mye,
Bel-2,p53 H A ERIE, & i ] il Bel-2 25 3R
5, DT A 0 410 s b 9Rg 8 B R A O 4 O T Y
fEH .

AR s R R, — 5 R HA B A I AR
LT 3 A p-JAKL 3K 1K P S 48 5 p-STATI 2K
FI7KF, IF AT 8 2 BRI C-myc, Bel-2 2 1 &3k K A
i pS3 KA, R — T AL AE B0 ) - A i v
FE, HHLH AT BE 5 45 JAKL/STATL B 1% 16, 12 #F
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