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Effect of Shaoyaotang in Adjusting Molecular Mechanism of JAK2/STAT3 and
SOCS3 in Syndrome Ulcerative Colitis Rats
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[ Abstract | Objective; To observe the effect of Shaoyaotang on colon tissues JAK2/STAT3 and SOCS3,
in order to discuss the mechanism of Shaoyaotang by treating the rat model of syndrome type ulcerative colitis
(UC). Method: A total of 120 Wistar rats, including 60 male rats and 60 female rats, were divided into 6
groups: blank group, model group, high-dose (24 g-kg™'), medium-dose (12 g-kg™'), low-dose (6 g-kg ')
Shaoyaotang groups, and western medicine group ( sulfasalazine group, 1 g+kg™'). High-fat, high-sugar, spicy
food plus immune complex, TBNS (2, 4, 6-trinitro-benzene-sulfonic acid) and ethanol were used to replicate the
syndrome type UC rat model. Wistar rats in different groups were given different treatments for consecutively 21
days. In Shaoyaotang group, Wistar rats were given high, medium and low-dose Shaoyaotang by gavage. In western

medicine group, they were administered with sulfasalazine powder. In blank group and model group, they were
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given isopyknic normal saline for intragastric administration. After collecting abdominal aorta serum and colon
tissues, sue-eosin methyl ( HE) staining was used to observe the pathological section; Real-time PCR method was
used to detect the contents of genes. And Western blot method was used to detect the contents of protein. Result .
The model group showed inflammatory reaction, mucosa damage and ulceration under the endoscope, which
indicated the successful modeling. Compared with blank group, model group’s JAK2 and STAT3 protein and gene
expressions increased significantly (P <0.05), while SOCS3 decreased significantly (P <0.05). Compared with
the model group, in Shaoyaotang treatment groups, JAK2 and STAT3 protein and gene expressions were
significantly decreased, and high-dose Shaoyaotang group showed the most obvious effect (P < 0.01); SOCS3
increased dramatically, and high-dose Shaoyaotang group showed the most obvious effect ( P < 0.05).
Conclusion; Shaoyaotang can improve the pathological changes in colon mucosal tissues of rats with syndrome type

UC and reduce inflammation, which may be related to the inhibition of JAK/STAT3 signaling pathway by SOCS3,

the generation of negative feedback regulation and the decrease in activation.
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Bz e 4h I & (ulcerative colitis, UC) X R 12 M
ARHF LB PSS I 4, & — P R DA B A8 K i 2
RN W 15t M AL, HL S R L T R e B A
ARG I B ] Wi AT ) By = A A i A
S5 W, L3 4 45 i R0 K i 1] gy, i DRI ER DA i TR
15 B M B AR A 205 o, B E M R R AE
PE L EARR UC R R LR K
FIF ] F 2 AE OA Med B2 ) R AN 2 ) A B,
INILES g i) R R AR . A B IS I R & K
5T 1 K R RN 2.4 5. BT LB gE
UC i &R Bl Sia T T B, dd UC B B9 AR 16 Bt
WA WA, B E B E XL, JAK/STATs ( Janus
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H & B ARG ] JRy R T35 2l Pk 48 E X 76 18
i 48 RE B HE ) BF 5T, Koukos 2577 % Bl miRNA
(miR) -124 7] H #2280 7] STAT3 mRNA, ik s8] UC &
JLZE 1 H 20 miR-124 K3k AR, STAT3 3£ 3k FIYE
PEXE 98, $2 75 ATl 5 1 W miR-124 4 #] STAT3
b, BRI UC 835 1 45 7 5 0 s A0 ML IH 715 5 4%
5 [H 7 (Suppressor of cytokine signaling, SOCS) #f 1A
h STATSs (R 8 5E A, AT B # X5 40 STATs 3 4k, 7 4=
2R R BRI R R A S R B AT & B
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T, WF5E UC KR &9 ORI WL A X
HRAE UC 19 % 9 R o5 B 2 BEREAR, B 24N Ky
RN e UC 2t 2R LS, LS R
MR IR UC HA W 297 8%, Mok o7 (fh 4w
)RR 250, HAA W RN R TR I i DRk,
R ARZ E RIRIT 24 B E 730 B HR T AL
il 1 T WA B o AR S AR IR AR UC KRR A
S R, AT 25 7 B R T, W 4E 4 Bt JAK2,
STAT3 K HAw 55 S 1 7 SOCS3 [y 5 i , Wi 1 —
o NG5 7K K i B ORI R IE T UC B HILT] .
1 &
1.1 zY SPF 2 Wistar K 96 B, MiMES FH , &
(200 +20) g, iy H B AOBE 22 BE 22 JH 25 B BIF 5 BT
Peft, EERERE, K H B IS OK IR
Bl R/MEAF B, 58 A £l B R BRUE D A S5 Al
o VFATIES SYXK () 2015-0005, fit 47 ) ¥ 55 5
IR G H N T BE 25 RS I DL s R Bh ) 5
B 4g T 5
L2 25 Rk ~250 ok 25 A AR 4 2015 4F i
e 28 30y HRTE L, E A o B 2 e B e s B 2Y
FRVBR 0] 2 T, (el A 2 -2 -5 % - - K 7 -
K- - B 4:2:2:1:1:1:2:1:1),
5% 1) TNBS, K R IgG #t J5, 56 4 3h Ak ) (26 [E
Sigma 2% #, #it 5 4> %] 4 SLBP0O889V, 20170301,
SLBPO432V) , 1 A Atk W& (1 A5 B R P 2500k A FR
AH] LS 09161210) 5 T4 JAK2, SOCS3 Hi ik (3%
[ Abcam 72t ®], it 5 4 & GR43523-13,
GR312354-1) ; Hii i STAT3 Hiik ( 26 [ Gene Tex 7>
A, 5 39953 ) 5 vk -3 -1 R I = B ( GAPDH, rf
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RS AW AL, S V20160825) | trizol (35 [
Ambion 24 7], #t45 152104) K & S4B (b = KB
AUE f2e Tl AT BR A ] HiE*5 20150328 ), T 7K £ %
(KRBT E TR e THRA A L5 20160410) ,
;T I G S E I W/ N 0 = O S RO/ A A=
K161209) , 21 & — 553k ([ db 5t B Ry A IR A
A, 4t5 20170103)

1.3  {Y % DMIL-BFC295 7 {5 & I 1% 4%, Leica
DFC295 AU EE e 18 R 48 ( H AR BRI 28 A ) 5
S1000 #U5% f% 5% PCR AY, JE A5 25 1 ¥ B2 AL, PowerPac
U 5, Mri-PROTEAN # i ¥k 4% ( 3% [E Bio-Rad
N ) 3 Applied biosystems B 5 B 9¢ S i€ i PCR Y
( £ [E Themo Firsher Scientific 23 7))

2 Hi
21 A UC K BUBE 00 ) i IE 2
e

201 P ALE R BB 09 5 D7 ¥ 100

H Wistar KR i 16 9 77, AR 9% K B B H 38
B T A I, k20 s fERE RS 6 R AR 20
P N = N 0 TS T i A A ol -7
2.1.2 UC KEBERIR I 7EIR A N Z0E %
BRI T 5, A R BRAE SR 21 REEEANEEIK 24 h,
HI10% K 45 08 3 mL-kg ™" J6 0 0E 5T BRI, 8 B
Z2mm, K15 em WHEKE M ALTTRZRA 6 cm
b, 4% 100 mL-kg ™' §1% TNBS (294 F TNBS J5i i
0.02 mL -kg™ ') +50% Z, [ 0. 25 mL 2818 7 A BB AT
1296 cm &by s 4R EATT] 5] & 8 min BT,
2.2 P Y] AR E

2.2.1 43 ¥ 120 H Wistar KR4 6 4, M b
B AR 10 H, oS A, BERLAL, AT 25
rp IR 2, W Al E

2.2.2 47y EEBERES 2 X, NGE /MR
R 6,12,24 g- kg ' HIFIHEE T H (A4 T
60 kgfhH AR HHEM 2,5,10 5, AN 5519
PRI B ) AR A D 23 1 g kg™ R S
(HH24F 60 kg AT AL A A H R 5 F5, F 300 &=
v NSE LR NS S IR E & R R
BT AR PR K S 21 d,

2.2.3 fpACR4E KRR UC @B IIIHRITIE 45
MY FARKAE S S 25525 B AREEK 24 h, k&
PRI S 10% 7K 4 S8 (3 mL-kg ™) KBS , 76 11
WA B HI BT L 8 em S5 72040, LAVKY
A BRER K PP DR AR T I VI F — o BT 4%
() 2 3R H e % kO 4 CORA7, O — &R 40 & T 0

AP - 80 CLRAETFIN

2.3 REURINIE s 18 B &5 1 21 40 BEVE 4>
BN 5 B H WL SR B R SRS B R AR
R AR T b | PR IR OIS 5 AR 0 1 B
&40 (diease activity index, DAT) ¥ 43 b E 3 47 F 43
(1), $ 4% M2 RPEEEROE 4 CHRAAA
WL, AT H K, A A, U, AR R
SL(HE) B, 75007 W B T H ik W48, & M
Gaudio 11925 i 55 BT 43 A 1 W EE T 53

®1 BEEDEM

Table 1 Disease activity index

TR EREAR % A Bt/ 1A IR 1 {5 iy
0 R 0
1~5 KA L 1
5~10 KAB B MM 2
10 ~ 15 PR HR 1y £ 3
> 15 PRI R af 5 4

2.4 RSCEEEE O E B PCR ¥ (Real-time PCR) #5:
W45 i B B2 40 rp JAK2 , STAT3 , SOCS3mRNA () 32
ik SR trizol a0 B HU 45 7 6 A0 FfL B RNA ) %8
AN TR I RNA B 0B vk . 5 I8 30 5%
SRR G AR, JEAT 0 FE 5, 5 L cDNA L fifi J K 6%
FAY 2w (Takara) W5 F 50, 519 5 50 W F
B-action ( 127 bp): I Jif 5'-GGAGATTACTGCCC
TGGCTCCTA-3', F % 5'-GACTCATCGTACTCCTGCT
TGCTG-3"; JAK2 (101 bp): ki 5'-TTTGAAGACA
GGGACCCTACACAG-3", F i 5'-TCATAGCGGC
ATCTCCACA-3"; STAT3 (118 bp): I i 5'-TTTGA
GACAGAGGTGTACCACCAAG-3', T {if 5'-TCATAG
CGGCACATCTCCACA-3";SOCS3 (115 bp): I iiE 5'-
TCACCCACAGCAAGTTTCC-3', F i 5'-TCCAGTA
GAATCCGCTCTCC-3";# Real-time PCR 5 & 7 i
15 PCR ¥4, JZ B 451 - 95 °C FilAE Y% 3 min; 95 C
M5 5,60 C B K1 min J5REFS,EE 354
TEIAF NN Z K g5 d6bm C . AR AH 6 & 1
23 mRNA [ % 32 ik 6

2.5 HHBPEEIIE (Western blot) K il 45 iz 2H 21
it JAK2,STAT3,S0CS3 19 # ik R RIPA %
P 4 B i B 1 T, SR IO B B - 70 C IR A&
FHo HI BCA ¥E K I F¢ & 25 BT ok B2, AR 1
100 wghn A 2 x SDS & e i AE 22 ool v, F 4 i 28
10% SDS-Z& P4 4 ot e B e ()2 A 80 V.30 min, 43
B 120 V, 1 h) By - B B A E B 7E 70 mA
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TEWCARAS T 4 Cil %Ik R IR LT 4 Rt I
FE 5% i fg W5k 37 °C 301 2 h, il A —$i JAK2,
STAT3,S0CS3(1:1000) , 435 5 A5 FRET 4k F i 4 °C
BaE R, 5 ALY R AR i 1 P TG
(1:5000)37 CIE 1 ho FH Western blot E[J 3% 556
RCA IR & RO R

2.6 GEil2EsrHr SR SPSS 20. 0 Geit FfbAb B,
KB RAR R LI AT 2001, R & =5 R,
DA /N 8 3 25 1 R AT P R LA, BUMAG 38 LA P <
0.05 25 g1t 2= XL

3 #R

3.1 AZymshiE o UC KR E DAL gysgm Has
14 b, s A I i A 0 2 S 45 o 2 4 MRV il
W 20 B G P MR R L B R R B, 8 R IR L RG
FCIR S 22 FLHEBE RN 2 AT T S %75 8, R
MR U )RR B K R 2 1 R BIR YT, P
2l 0 2 DU AL I 4K RUIR S BTG LA
HLHEI G B, AT 2500 b R & AL AT 285 3
JE IR YT 5 AT 2 37 o 790 ek 21 A0 L e 2 5 7Y
A A, RRUR AR B 1 Bl st , 0 B S LR s b R 52,
HETIV5 86 B R B S, 4 o5 B db T i3, R o b 3% o
KLFEAE , JC A K A . 525 FI 4l e A2 DAL
WA T (P <0.01) s SR A LA, AT 2537
24 g~ kg™ 4 KON UK B s 41 DAL B 43 B @ B K
(P<0.01), W#E2,

®2 MHHMEHRE UC KR DALIER I (5 +5,n=8)
Table 2 Effect of Shaoyaotang on DAI score of syndrome UC rats

(x+s,n=8)

2151 Fl /g kg ™! DAL/ %3
= H - 0.21 0. 04
% - 2.56 +0.78"
SER] 6 2.14 +0. 49
12 2.07 £0. 46
24 0.87 £0.33%
W GEUR i 1 0.78 £0.37%

T HE AR P <0.01; SHM4 A LD P <0.01,

3.2 Ay UC KRR B 45 1 21 A 52 R

25 LA B T b B 58 B TR b4, B ss A A JE IR
e, 1814 T2 IR AALE K B ., HE ) B 5F, B T R JE 5T
ML K, S A A0 M TG IR L, PR A0 M S 5 5 5 R 2 2
J5E = T E B R AT b B A B AN A
B IRIE 507 , 3R A5 2 i B PR 240 A s
AR el 5 AT DR ) R AR A IR 5 AT 25

- 100 -

e 70 ik L M SRR A O 2L 4% 0 R I T AL R A A 3
BR A7 0 ik JIRAR B AR A L R AR TE | HE 51 2L 2
19800 25 22 4 R A8, A 24530 e 7R B L 8 11 A 2 T
VRS & i) RS I EAR T § SRR PN 2y
AR s AT 250 AR BB BRI A SR A
A 22 T e 500 e A A S A0 IS T T I A B R 3R i
B, AEL B A0 M0 R R E 2, A D B R AR A A
RAM . DL L

Ao ZEHA; BRI C Ajy Rl A4l D. AT 259 ol i 4
E. AJ25 ARGk dl s F IR AL e (181 2 [W])
1 HAZEHFERTUEHE, x100)

Fig. 1 Result of observation of colonic mucosa in each group( HE, x100)

3.3 XFBA UC K45 % JAK2, STAT3, SOCS3
mRNA ) 52 ) 5 25 (4 41 A0 b g, B AL 4 b i
JAK2 ,STAT3 JEH & & 8 ETH(P <0.01) , 1 K 5t
P SOCS3 JEH KRB B F (P <0.05); 5
R 20 LA, M0 RURS AL E 41 JAK2, STAT3 JE K & &
B AR (P <0.01) ,S0CS3 [N F£X FTFH(P <
0.01) ; 5546 7Y 20 A L 55, A7 245 %% & . v AR R i 4
JAK2 ,STAT3 JE A & & W] W B AR, 2% 55 W] b o 55
(P<0.01),1fi SOCS3 A3 F kB B T+, i ik
JEH BT (P <0.01), W3,

#£3 IHEHA UC AR % JAK2,STAT3,SOCS3 mRNA #) &1
(xxs,n=3)

Table 3  Effect of colonic JAK2, STAT3 and SOCS3 mRNA of

syndrome UC rats(x +s,n=3)

HH i/ gkg! JAK2 STAT3 S0Cs3
2= H - 1+0 1+0 1+0
LAY - 3.84+0.10% 6.70 =1.80% 0.63 =0.15"
SER 6 1.58+0.39 4.25+1.31 5.98+0.79
12 0.60 +£0.06 2.92+0.68 7.81+0.97

24 0.28 £0.02% 1.15£0.41% 9.33 20.17%
90 2R i il 1

W HEHAEEED P <0.05;7 P <0.01; SHEMA R P<
0.01(F4[[),

0.23 £0.14% 3.14 £2.12% 8.09 +0.94%
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3.4 X HE UC KB4 W B JAK2, STAT3,
SOCS3 I RBMEm HE A, BAH
JAK2,STAT3 HH &8 ETH(P <0.05) 36 L&
e AR U 8 Y SOCS3 HEH R
TRE(P <0.05) s 5HIRIAAH L8, AT 25 L IR
F 2 R AR AL TE 4 JAK2  STAT3 2 1144 B ¥ 1%
%, FRAK W sl 55 , DA ) ek 2 v 5 o 2 0 RURE ikt
WEZH Il B 2% (P <0.05,P <0.01) 7 SOCS3 [y 7%
HERIAUI R ET SRR B T Dl
MU A I 2H e 3 (P < 0.05,P <0.01), Il

K2,%4,
JAK2 131 kDa
STAT3 88 kDa
SOCS3 30 kDa
GAPDH 36 kDa

B2 HGEHE UC KRBEHAESR JAK2,STAT3,SOCS3 EEH

A1)
Fig. 2
UC rats

x4 IHEMB UC KFE M JAK2,STAT3,SOCS3 EEMIZM(x£s,n=3)
Table 4 Effect of colonic JAK2, STAT3 and SOCS3 of syndrome UC rats(x +s,n=3)

Effect of colonic JAK2, STAT3 and SOCS3 of syndrome

4 51 Fl /g kg ™! JAK2/GAPDH STAT3/GAPDH SOCS3/GAPDH
25 14 - 1 1 1
LA - 1.991 £0.031" 1.279 £0.016" 0.561 £0.003"
SER}| 6 0.948 £0. 006> 1.153 +0.013 0.686 +0.005
12 0.610 +0.004% 0.739 +0.010% 0.914 +0.003%
24 0.507 £0.001% 0.705 +0.001% 1.018 £0.031%
9 U RE Al e 1 0.945 +0.027% 0.875 =0.010% 0.801 =£0.016>
4 itig SOCS3 7R A UC K EURN &KX

AN TESHFMAEAS B TFARNT
E S G & 1 (SOCS) KR, Bk — 20T LNt &2
ol 240 0 AL 7 0 26 7 £ 05 5 e 5 e AR R AT 1
W AR CHE T 2 I N R S LA — A B
A X (KIR) 45 4 B 4, b JAK 72 74 5 4 P35 31
P60, T ) JAK 89354 . 53 b, SOCS %% fiF 3t
A i SH2 R0 XA ] LLE 3T 5 JAK B R 1k 10 4% &
R 5% R 225 2 I AR GO 1 L U S SOCS Kk
FEEW A, 25 T LGS B SR, A2
REWES G5 LR RN TR T %S %
5L I TAE S SR PR b R % R AR
R AR SR BE ST R B UC & s HL A i A O
{5530 %, 5 SOCS3 [y i 15 5 5", CHEN
USRI & BRAE UC AR + 28 2R i 2 P, (1 40 i
I FK-6(IL-6) Al STAT3 3k ik Fifi 55 25 F2 & 34 i ifij 3%
fil,SOCS3 {4 22 1K 0 55 , % 16 B 4 A% 5 Leon 257 %
P T ST P A R 0 S LU 3 A A T 4 i R T
IR S48 403 b 75 0 3IE 52, 76 32 52 Wi X sk SOCS3 A ir
B, ABFFE LS R R B AR UC B Y SOCS3
(45 1 Bl B 41 40 mRNA & & B RB ‘AT
W B A UC KR AT 25153697 5, SOCS3 H 45
B 41 mRNA & i Rk E LT,
SERCE=Ri N e D B RN RS RN 4

JAK2 1 JAKs Z B B2 W R 2 —, 25
T AEN ., 5 UC ERHILE A % DR E 58
%R JAK/STAT3 ARG B M+ 5
HAZIREE G Ja 5 R A O Z 15y T R Ak, i 32 (4 (8
K B9 JAKs AH B 1230 9 18 4 58 B B9 2% R B IR 1L,
T HUAH N A STAT3 452 5567 4, 8 i SH2 2544 5 5 5%
R4 & I 4E TAKs [ 1E T 52 30 8% iR 4L 7% 1k, B IS
STAT3 JE B [/ 5 98— R 9 A% , 540 17 02 35 (]
JE BN T B A B AR R R R R s A
252U A o JAK2 1] 5 STAT KK 24~ i 5t 4n STAT3
PR 5 G e, TR R M S A i
fIE s MR . Im % i X UC B i 4
FIAE 1K F I E KW, STAT3 25 7 UC 455 %
BB JAE TN o B 5 A 45 e B 45 7 T
& UC K R4 7 36 I 44Uk 1) JAK2 Fl STAT3 2
Ik, ABFFELE R TR, 525 4 R, B 4 Y
JAK2 ,STAT3 4 7 B4 41 mRNA & & & 8 1 35
T, L AT IR YT IS JAK2, STAT3 45
FEAZ mRNA &5 KR RSB TR, A
259 w5 R A R R W, BT UC B & 1l JAK2/
STAT3 {5 5 i s ¥ 05, A7 25 ¥ fie 8 1 2 JAK2,
STAT3 7 UC KRR N 19 215, # il JAK2/STAT3
1555 380 6 0 9% Ak, DA T 90 ) A 9 R UC K R A
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ZE LR B A UC KR JAK2/STAT3 {55

O R R R A i LT, S0CS3 Rk
BEAR, 223 A5 25 1 36 97 5 1 $R UC KR JAK2/
STAT3 15 53 1% ¢ 4 il , JAK2, STAT3 3 [H Fi1 &
Feh W] AR, SOCS3 Wy Rk Tk, h
AT DLk BRAS 253 vl 38 i R AR S R iR i S
SOCS3,%f JAK2 7=/ 36 e ME 45 HU/E H, 40 il JAK2
WEER AL , BH 1k STAT3 L5 4H 17 4 8 3% R )i 3l [ AH 45
A Al JAK2/STAT3 3 PR %% 5t 3¢ 3k 52 B BRI, AT B
LRI UC KB RAE RN, 12 3F 25 I B i 41 24
BE 5 A, XA R E A 25 AR T IR UC /I HL
il Z—. R 3EE T i3 B A E ORR Rk
TR E AR IT IR T IR UC KR, iF—25
B HHIEIR YT UC 1640 F7KF MBS ML 48 4t T — 2
) 3 1 BE Al o
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