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[ Abstract] Objective: This study was designed to compare inflammatory response, water carriage and
gut brain axis in rats with ulcerative colitis (UC) after treatment of three regiments, Huangqintang (HQT) ,
Sishenwan (SSW) , and Tongxie Yaofang (TXYF). Method: After approved by Institute of Chinese Materia
Medica Ethics Committees in China Academy of Chinese Medical Sciences, UC in rats was induced by using a

compound method (trinitrobenzenesulfonic acid plus ethanol). Rats were randomly divided into control,
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disease, positive control salazosulfapyridine (SASP, 0.5 g-kg'), HQT (20 g-kg"'), SSW (26 g-kg'), and
TXYF group(22 g-kg'). After 5 days of treatment, colonic tissues and the blood were taken for various assays.
Damage of colonic tissues was detected by hematoxylin-eosin staining (HE). The distribution of Vasoactine
intrestinal (VIP) , 5-hydroxytrytamine (5-HT) , P-substance (SP) in the blood and serum were detected by
enzymelinked immunosorbent assay (ELISA) and immunohistochemistry (IHC) , the levels of aquaporin3
(AQP3) and Aquaporind (AQP4) in the serum were detected by Western blot, the mRNA expression of
Extracellular regulated protein kinases 1 (Erkl) and p38 mitogen-activated protein kinase (p38 MAPK) in the
serum were detected by Real-time fluorescence quantitative polymerase chain reaction (Real-time PCR).
Result: The brain-gut peptide results showed that compared with the normal group, the content of 5-HT and
VIP in model group were significantly decreased (P<0.01), the content of SP were decreased, but there was no
significant statistical difference, compared with the disease group, the content of 5-HT in SASP and TXYF
group were clearly increased (P<0.05) , the increment of VIP and SP in SASP, HQT, TXYF group were
significant (P<0.05). Compared with the normal group, the content of AQP3 in model group were significantly
increased (P<0.01) , the content of AQP4 were clearly decreased (P<0.01), compared with the disease group,
the content of AQP4 in SASP and HQT group were clearly increased (P<0.05), whereas the levels of AQP3 in
HQT group were most significant reduced (P<0.01). Compared with the disecase group, the expression of Erkl
and p38 were clearly reduced (P<0.01), with the most significant reduce being the expression in HQT group.
Conclusion: Three regiments all have therapeutic effects on UC, manifested by improvements of the signs and
mental status of UC rats. However, in terms of gut-brain axis disturbance improvement, the therapeutic effect of
TXYF was superior than HQT and SSW, whereas in terms of inflammatory response suppression and water
carriage accomodation, the therapeutic effect of HQT was superior than SSW and TXYF.
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RUEE B BB AL R
TR 45 3:2:2:2,4:2:1:2,6:4:3: 2 B9 He ) B (1L
J&  FRECZG R LR 1, 25 04 43 B 10 %7K 3236 1 h
Jei T K BT Rk A 2 0 I e SR /N K, 7N KR
L hJ5 i UEAR W, PR A 8 £5 /K Ji5 IF K BL &, Wb
Ja /N KRB L hE ook, i AR SR IR TR A W
U5 R TR IS B 2 M A R R A
1 gemL', & & 1% 2| ¥ % 7 216 mL, /U # JL
216 mL,J# 75 B )7 216 mL. ¥ 25 Wik 77 T -20 °C %%
JH , FH B i vk o B 40 R M0 U i ik BE % T 200 mL
Kb BB . 2,4, 6- = R4 3L A iR (TNBS, 3£ [H
Sigma 2~ #l , it 5 P2297) ; Ml & A% B mik ve g A
(SASP, i fiiE KRFE A WA A, #tS
09170726) ; 5- %% {5, iz (5-HT) Wi B¢ 4 35 W B I =
(ELISA) L & ( i A YRk A R A AL it
JL13043-96T) ; S bt i 45 1% 76 I Ik (VIP) , P 4 i
(SP)Z mi BEPLIR (£ CST A wl L, it % 4 51
37973,9389) ; % Pt F 7K 8 i % 11 3(AQP3), AQP4
%2 i B PUAR (3 EH Abcam 2 | L, M5 0 ik
AB5200111, HPA014784) ; # AR i 4 1L ¥ i (HRP)
Brac LA 30 S A % 3K AR 1 (1g) G FiL A, R 2o 4801k
Yyl br 0 1 2E B0 B 1gG B iR (bt k2 S 0 A W 4
AA PR AL #5435 ZB-5301,ZB-5305) 5 9 K
H-PLL(HE) R0 & (s R ER A RS
A) LIS G1120) s BCA 8 1 v B I 3 3% & ( L1
HAREWHAARAF L, HALS P0010) ; DAB 2 {1
WA & (WL TRARA A, S
AR1022).

®1 3HEFEAERME

Table 1 Quantity of medicinal materials

WA SR RCE
K> F1A560.2 g RANT R S59.7 g B X 36.1 g
KA 602 g 285304 g AR 1082 ¢
X901 g AR 120 g [ Hz 54.1 ¢
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IR A il 15 7 PR 23 ) ) s DM 2500 LED A4 /4= 49 i 13
B , Leica Microsystems %! #8 &5 40 #¥ W il ¢ (1% =
Leica 2 ] ) ; Multiskan FC %! Jif #5 1% ( 3 [& Thermo 2>
¥l ) ; Gene Amp PCR System 9700 71 5 (K 47 54 1% , ViiA 7
TSI 5 7 4 2R A il A% 20 1 (Real-time PCR) Y,
Agilent 2100 %I £ ) 43 Hr A ( 36 [E] Agilent A H] )

2 Ak

2.1 A HHORE K KRR P R S AR AN AR
7K 24 h 5 il £ UC B, R BRI s 1 599 20% S hi 30
(800 mg-kg") K I J5 — X 4 ¥ TNBS R & % 7
(TNBS 100 mg-kg'+50% Z [ 0.25 mL ) 7 A K FUIL
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AL IR A W s, R JE R R IR . KRR A T
SEREAL AT R IE H 4L BRI | PHPE 25 SASP A i 4
WU DURR LA RS E YL BT R SR 3 d)E
FFIREB A IR AR E 105 IT B R4 T
0.5 g-kg" (9 B ¥ 25 SASP(10 mL-kg"') ; ¥ % % . WU
PR LR TS T iy A & g B ol 20, 26, 22 g-kg!
(20 mL-kg") ; 1E 5 41 AR A 20 VB DL [A) 45 R R
AR B H LIRSS do RIS 2 e KRS
OB K 24 h, X4 Kk ROHE A7 IR OHE B,
3 000 r-min B0 15 min, 438 b2 M5 ,—20 °C %
1o B AL BE R B HUEE AT ] 8 em Ab &5 7 414 4~
5 om, W W 3 W00 Gk A7 40 85 I B i, R Te 1 A B
KM VE A IE N Y DR SRR R Y O 2 BE, — BE R
EF-80°C, 75— Bt T 10% £ 5 W EE b [ o, k47
R L) B g
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PR AR D0 I T S 1A T 3t

2.3 HE YL /0 45 I 4 24U B 22 A b 5 g
A LR G H MR ATA W R VR R
JE R 4 pm, B8RP EAT HE B2 {0, A5 55 T ik SO I
AR 10t 97 /N LR TR VI 1 100 B 1N S 4 g 4 0 A
SEEAT 2 o 20 B0 AR T A R B e TR LA

2.4 ELISA KK B IM TG H 5-HT & ™ H% 4% IR
TR 5 16 BH R R .
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K R R VDR, SRS T R R B R
KA . B 4 1 2 A W58 B2 WA T PR
&5, B R £k 2% M PBS 8 Uk 3 W5 FH 3% H,0, %
W% F 1S min. T AR B IS 09 VIP PR 5 B Bk (1
200), SP B TLREHIIA(1:2 000) ,4 °C 1 %, PBS % Ik
35 % I HRP AR 10t % 1gG, 37 °C % & 30 min, 28
J& PBS & #h ik, DAB YL 5 FLME K 5 A o 1 A
e 8 R, BT 5 N WSS . 400 £ B T Bk U A Bl
HLIE B 3 A LT, Lt 30 A 3 €0 JB0RE A BH 1 48 5 L 471
% )5 H Image J 444 VIP & SP 43 6% i, B
EUE LA IE R TR
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2.6 iFE A % B % (Western blot) £ il AQP3, 260 .

AQPAFE H &KL RIMKHE WAL HEH ,BCA 240 +]é

VA SE 2R LR B 8% 4R PR SDS-PAGE Hi K % JIiE @ 220 D

JE L B LS h, LA B B B R AQP3 (1:3 000) , i% 200 -

AQP4(1:2000), B-actin (1:1 000) ¥k & k47— i 5% 180

H .4 °Cil &5 TBSTWEAR , B LA 4t (1:5 000) ¥ 160 — = 4 - -

JE 5 T F 1.5 h, TBST Pe s 3 UK 1 B 26 161 ¥ ol o

KW, T Z R 2 min J5 8K AR AT
S 41 BT B 2% R BEAH, 3 0 15 AQP3, AQP4
5 B-actin Y U AE R PEAN 85 (R IB1E I .
2.7 Real-time PCR % Erkl,p38 mRNA i) % ik
V5B S A ZU5) 0K AT A 4 B, TORE RNA JF
5 VBT PR KU il RNA LUE | 28 A0 W S0 K6 i RNA
Jo A I B R k2 A )5 Real-time PCR
WS WP A AR TAE Y TR () I A R
A A R, UL 2 2, it B PCR KN R &, IR 5 K
384-PCR Mt & F Real-time PCR A b #E 4T K0 , 1 7%
195 °C 4 T K B 10 min Ji5 , #EAT 40 U AR 986
Y PCR 1ff ¥£ (95 °C 10 s, 60 °C 60 s) . A T #4 7
PCR 7= ¥ 1) I i i 26, %5 PCR Y34 |2 N 58 Wi e , B
595 °C 105,60 °C 60 5,95 °C 15 s #& F AT I,
FF I\ 60 °CZZ 18 mFAE] 99 °C.

®2 PCR3I¥FJFI
Table 2 Primer sequences of PCR

519 751 K # /op
B-actin  I"{i# 5'-CGAGTACAACCTTCTTGCAGC-3' 202
T 5'-ACCCATACCCACCATCACAC-3'
Erkl 1 3i# 5'-GGACCGGATGTTAACCTTTA-3' 100
T 5-TGGTTCATCTGTCGGATCAT-3'
p38 ¥ 5'-ATGACGAAATGACCGGCTAC-3' 141

T 5'~ACAACGTTCTTCCGGTCAAC-3'

2.8 GRit s SEEEE H SPSS 20.0 SRt A
PEAT BT, B8 DA X6 R, 4 B) EL AR e K 56, DA
P<0.05 N 2SR A4 L.

3 £R

3.1 3EEIXUCKEATHERIAMFE N TNBS
A TERLE MR RAT N 2 R B FLHE AR
XHTEG B R MG E e AR T AR, K
BRUFE 3 d P B BB R 3 43 K BRI il £ HE
o BZRYT S dJn, B2 SASP AL A A4 Y
P AU R BRORS PR S £ S 3 T RE AR A
803 5 TS B T A K BRATS I B A 5 AR R 4 KR
H PR L 55 VS R B R A B 0 K BRI T
AL LI 1,

.4.

AJFTE BT B WU LA .85 5 1% 20 5 D. WU i ik e 4 5 B A
I FOEH 4

B1 3HEFMAREREZI Gts,n=7)

Fig. 1 Body weight change after TNBS indruction of colitis(X+s,
n=7)
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J S AE )2 RE R )2 ILZE SRR A 124 5 BH A 25
SASP 41 25 Jiz 20 248 WL 15t 55 , 8 43 DX S8 A7 Z6b BB At A4k
SEAE IR 5 /0 R PR N IR 5 B 1A A1 45 i 41 41
L 22 b 3R W it 9 T8 B, 450 40 Ak T DL R 2 20 41
I 5 00 L 20 45 W 2 2000 2 A 95 TE G, 5 4 i
PR AR T8 R BT U2 R P B K A M At i R 5 O
15 27 1 W 2 Ak 15t 95 T 1, 3 & Ak AR5 B AR 4K i
P, VR AEEB A AT UL 2 R 2 AL 8U0E IR A R 1 A i
A, SRR A LA, SASP 2 K BRL4E I A A b
R R AR T A AR O R B A AL Y
AL ZH IR TS B 2 0 0 A B R 3 A AN TR R R U
B AU E TR RO B S O 4L R
BEARNEI . WK 2,
3.3 3EE X UC KB &l S-HT & 5 (14 5% i
SIEH A b, B2 S-HT & i B3 K M (P<
0.01); SR L%, SASP 4] iR V5 B )7 40 5-HT &
U] T (P<0.05) , BE A1 4 DU AL & i T
P EEZES . k3,
34 3EEIIXUCKREMHALL VIP, SP KR
R 5 IEH A, AR 2 R RS54 4L VIP
KA 3 AR (P<0.01) , B 70 41 SP &5 £ 34 B & %
i, H2ER TG FE ;5 A4 5, SASP
W FEEHA TS B AR RS B 414 VIP, SP
JKSF B 5 TH 5 (P<0.05) , VU #i L £ 45 i 41 41 VIP,
SPAKFEFHE . HESF EHIT¥E L. W
K3,4,%4.
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AIERH BRI  C AU I ML EZH D ¥ 45 21 E. U ROILA
FRT52 7 4 (8 3 ~ 51)

B2 3HEFWMARERALRBEFZHFZMHE, x400)

Fig. 2 Effect of three compound on colon tissue damage of rats

(HE,x400)

®3 3EEAXNTNBS KR S-HT 2B FI (I<s,n=7)
Table 3 Effect of three different compounds on concentration of

5-HT in serums of TNBS rats(x+s,n=7)

A5 Fl /g ke 5-HT/ng- L
IEH - 2.04+0.58
H - 1.64+0.16%
SASP 0.5 1.96+0.27%
WA 20 1.81£0.19%
LECEAN 26 1.77+0.28
e 22 1.88+0.32%

5 OF W 41 8 DP<0.05,2P<0.01; 5 55 5 41 [ & Y P<0.05,
DP<0.01(F 4~ 617) .,

D E F
B3 3EHEAXTNBS KRR VIP RIEZM(IHC, x400)
Fig. 3
concentration of VIP in colon tissues of TNBS rats(IHC,x400)

Effect of three different compounds on expression and

A B C
D E F

Bl 4 3EEFAX TNBSKREZH M SPRIZZMIHC, x400)

Fig. 4 Effect of three different compounds on expression and

concentration of P-substance (SP) in colon tissues of TNBS rats

(IHC, x400)

3.5 3HHE X UC K AQP3, AQP4 I& H £ ik 1)
S 5 OE AL, SR K LS I 441 AQP3
JKF- 2 TR AQP4A i R PRI (P<0.01) 5 S5 AK
RVZH L3, B 5 1 AR BRSS9 41 40 AQP3 K-t 3
R (P<0.01),SASP AL JRi V5 2L )y 21 . VU #f L4 K B
45 I 41 40 AQP3 % it W] 1 B fIK (P<0.05) , SASP 4 |
B A K RS o 1 4 W B s (P<0.05) 5
MALYL RVEZ A AQPA T AR WA m HER T
GiiteEEm . WIS, RS,
3.6 371 E A UC KK Erkl,p38 mRNA % ik )
o SRR AT, SASP AL HE S 4L L DU L
2 R TE T 45 N Erk 1, p38 mRNA 35 g %
AR (P<0.01)., WL 6.
4 itit

UC 1 & 90 AL 22 4 w6 oA BB, 35 4F R 1 2 0F
FERW AT RE S 0 R R A G, i im s £ A
103 Ji it S5 T B e UC BB 4% Al R T 3
132 2l J 1o 3 5 Ko P9 U v BORR Y B IR R TR A
UC % 9 5 B30 12 P 00 JH W, 3840 the 2% S 1) 1 5 | A
P Th e a7 . A /N h AR IR 7, VIP
SR — ol TR A 2 UK, R T A A 0 R S A 4
21475 , DELGADO %' %F VIP [y L il #f 55 % 1
E I8 it 45 i B R AERZS R, VIP A Bl T 38 % 43 W 5%
N7 I B4R B VS R, 803 UC K ™ R B
S-HT (155 5% 518 PR i % VA OC e ol 1 5
il PR R BE A5 5 1 5 55 Dy I U A A
FANG %59\ Sk, SPAE UC ) & 9 AL i o ke o 22 4
FH L AT i T8I A A K SR S OF R g s
Bl , SP B Al 38 iz 41 ] G NF- B 15 53 5 Ok 2403

. 5 .
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F4 3HEHXTNBSKREHN VIP,SPRIEZM (x+s,n=7)
Table 4 Effect of three different compounds on concentration of VIP,SP in colon tissues of TNBS rats(x+s,n=7)
20 51 /g kg VIP Sp
I - 0.414+0.020 0.314+0.042
RLRY - 0.237+0.0282 0.260+0.040
SASP 0.5 0.312+0.040% 0.302+0.038%
WEY 20 0.367+0.041% 0.304+0.016%
P4 AL 26 0.306=0.064 0.283+0.064
aCE i 22 0.388+0.039% 0.308+0.028%

[octin e — —— A S (D

A - o

el 2 2
D

A B C E F
B 5 TNBSKRZM MK AQP3,AQP4EHAKRILHEIK
Fig. 5 Electrophoresis of AQP3 and AQP4 protein expression on

W 45 kDa

colon tissues of TNBS rats infected

G 8 T AR T A0 B G A ok A HE 45 b 2 I A
o MIL3EE T THIRITHE LR Z R LW,
WV SRS BT YRR 45 N VIP, SP i iR
HIbE, HRTE 207697 J5 1 K BUA A VIP, SP &
WE TR REE ] B ER SN S-HT
&

==¢
B4 5 DML ] BE 5 R Y S-HT A5 5 54, AT
3 UC R B ST 1Y 18 18 3 2500 AL o 4 I i

g A R 5 T  JT A2 i VIP, SP 43 WA RS N |
0 5 P PR A2 B IR 5 T ) A O 48 O 4 o
V7 38 e e DI RE A G .

UC 5 BUR ST A 18 4 1 V5 E IR 7T B 2 B8+ 5%
izl Z WS D RE R PO E S &, R LR
WCEHLE S JKGE B S S LA Y B A e R
B 4 0 A4 A2 B, X T A0 K G2 Bl A AR A
Y F5 A5G 5 % X, LAFORENZA 251" % Bl i
b 8 45 1 20 21 MAPK {5 5 3 B 0 7T 4 4% AQP
1) 2235 K P, UC FRAE T 1) e 0% 3 450 12 1 3006 7T B
5oKE PR 2 AL R 00 W B R A M AR S
s o 5 R Bt R 1E A8 AE SN i A X A B
BEUE 24 55, AQP3 2 5 Jig 41 Jit 3 5 , 76 ML 14 K
W2 b v 5 4Ry W e 2 TR E K T Rz 45 s T Rk
SE R PR O LR I AQP3 Y ¥ Rk A7 B T 4%

x5 3EEAXNTNBS KRLEHHNAQP3, AQP4E O RIZMEM (s, n=7)

Table 5 Effect of three different compounds on expression and concentration of AQP3, AQP4 protein in colon tissues of TNBS rats(x+s,

n=7)

215 Fl /g k! AQP3/B-actin AQP4/B-actin
EH - 0.169+0.102 0.277+0.013
AR - 0.761+0.120? 0.163+0.049?
SASP 0.5 0.522+0.075% 0.237+0.033%
W 20 0.453+0.088% 0.238+0.035%
U AL 26 0.537+0.062% 0.004+0.002
JRIE BT 22 0.522+0.087 0.153+0.037
K6 3HEANTNBS KREFHAL Erkl,p38 mRNA Rk (F+s,n=7)
Table 6 Effect of three different compounds on concentration of Erkl and p38 in serums of rats (x+s,n=7)

20 51 /g kg Erkl p38
8 - 2.258+0.326 1.386+0.077
SASP - 0.837+0.092% 0.577+0.051%
WA 0.5 0.703+0.083% 0.642+0.043%
U AL 20 0.795+0.111% 0.784+0.062%
REE 26 0.809+0.070% 0.852+0.057%

c 6 -
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W - B 40 6 K 43, A S P A0 i 8 AL B8 K TR
iE R AQPA R E i R T b R AN A B N
Rtk ok 2 5 25 90 R, 5 RE RN i B b R
20 B 483 105 05 16 2 B VAR 2, AQP4 IR AT B 45 R i
Jo 3 WLARE % 3l , 1 AL AT RE 5 H 2 5 1 i K i 5
FEsh AR, LRERER, HED W
PIL TS 7 YA BRI K LSS 1 20 20N AQP3
HIER, #2570 R4200 AQP3 # &
I, 257 ik T AR i K R4 4UIN AQP4 = 3R
ko BE ARSI S AE SR B MR R
VA 5 I R 2 B0 AT RE 5 LB AR MLIA Y AQP3 Rik R
Uk 2% i T8 P A KR 33 s (8 2 I O P B
G, 1R B2 E AQP4 w55 3% 1k DT $12 155 i s e 92 5 A
UIgeH X,

i I F 40 M (IECs) 2 8 T K A i & vk
A G R R T IR B AR E
RS B 3% 5 08 T ECR , MAPK I R 2
IECs N [ 41 Jild /> 2 -4 (IL-4) , M KL I F -«
(TNF-a) , — %L Z (NO) , i 4l It % E,(PGE,) 5§ &
PED T 59 A B FVBE B . Erk ] 45 52 40 48 5 5
P I G, TR R S R E RO, 4R UC |
B 08 T R0 Y 40 RO A Y
P38 )7z Ay A T 4% Bl 4 4k AT Bl £ R an it IR T
(TNF-a,IL-155) J§ Z 05 0 200 3 (PR v L = i
A0 ol iy P T ) A TR0, p38 A T R I 5 R 1k
ZH % 1 H3 b U7 (9 NF- kB, NF-«B # l 2 4 ¥4 i
(IkK) ,NF-kB p65 i PE? . sLih g5 L s 3 &
77 Y B 58 2 061 45 11 N Erk1,p38 mRNA F ik, i %
IGIT A B K B 45 % M Erk1, p38 mRNA #2355 .
X 5 R EZH A A 9k 8K 3 A] /b TL-4, TNF-
a,NO, PGE, 55 & JiE 41 ot 1Y B i . T 4 Erk1, p38 &
PR 2 7 WA T 38 3t 4100 1) MAPK {5 5 38 8% 3% 1k ok & 15
PUARAE AR — B, 84 & T AR UC i Ht &
HAIRIT A

IR RIG TS Z L RS RE BN 8
I/ SCE R S SO L W RV 3R R N R
Sy 3 ERE DU R U T BE R ATE RN A, S
T 250X K 10 RIS e VS 2 T RN
WS R TS P R VS S R A TR A L R R
“ 5 E X R 7 R A 6B HEAT IR T I BT Y O )
A5G A AR G IO, BEE S o TIE X I P R
W7 I FEAR — 5 Z 8 06 RS, 28 2
I 30 R ZH O S AE 5l R b R SR B Y 3 B
ARFIFHLAE — B, E T 5 UER X R . TE e 2 BEUE

VIR T B J5 R BRI, AR LT Uk X 1A g Ji ) A
B HEY o D7 e R AR R B N Rl T S
TIE 22 (8] A7 72 7Y 52 2 56 2%, 0 328 07 5 0 el R, 52
ALY I 5 o AR SEK R B0 TNBS #4
BT T AP PR R HL A R AR R S A I 2R S
SR AR Kb RS AR A, B A X T UC )
107 A B XEIE , oA P O7 A — i B IR T AR
P o Ji S A S AR I i R ik Y5 AL O 0 2R
AORERL, Bk — P X T 3 1 52 07 T A [l HIE 4ok i 5 )
PEFIBILR , % v B2 75 0 X 07 55 BAIEIE 36 19 B8 8 AR
PEAT RS IR .
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