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18 {8 ¥ % STC jtmj% 245 g ¢H 41 th PKA/
MPKA {5538 #% 1Y 52 i

Trta, §AH T, Rkt
(AR TEHXRF WEER, &% 210029)

[(FE] BRI X0 1% i B E B4 (slow transit constipation, STC) K R B 244 i 4 21 b 25 (1 I8 A ( protein
kinase A,PKA) /%2 %% [ 1% Ak i ¥ ( mitogen-activated protein kinase , MAPK) {5 518 % 19 5 il S AH 2 HLHI . F5 3% : 80 H SD K R
ML R IE AR A4, I A1 20 L, 3 A5 60 B, i e 4520 5 1E o A1 28 T30 4R ) R 3 B A 45 T IR A B U R SO WR BE (1) 4R
BF, B 120 d 5 BEALGE BOMERE X K BRIE R A 10 2 8K 20 5,00 KB 24 h HEM G S oK S e R i AR

WS 45 I B8 A7 2% 0 kr 40, 37 STC K B3 45 22 & i 25 152 25 1 FJF g A 40 R BENL 2y S BL B4R, Gl 1 v 4
(33 grkg™") %% + HB9 41 (PKA {55 i B B 71,5 mg-kg™') ,J#f#1% + U0126 21 ( MAPK 1ﬁdﬁlsﬁ«%%ﬂ 0.1 mg-kg™")
10 2 MERE A 25l T304 S 00 e KB 24 h HEGE 4 3 K it B/ B R HEdE 3, WL 45 I B8 A7 2R AR SR T
PEA AL (THC) |, 2 1 4 9% ER 36 15 (Western blot) , 5 B 5% ¥ 5E %Aﬁﬁfﬁtfir“(fieal time PCR){NE B NOKEIEEA 3
(AQP3) ,AQP4 ,PKA J MAPKs {553 I (9 8 11 X mRNA A5 00, SR 5 IEF A L, A4 KR 24 h HAF 7 FE0E 5K
N R A R K S A BR SSER R B RAR (P <0.01) s SRERYLH LA, 3 1 17 21 HEAE & 3 oK i B/ i e R ofe gk
Yyham , 45 8 A 2RO A (P <0.01) ,AQP3,AQP4 B (P <0.01) ; i@ 40 L #, il H 1% + H89 ZH ALE 17 +
U0126 20 AQP3,AQP4 ,PKA 15 mRNA Fik[FAL (P <0.01) ; 5@y + H89 41 b4k , il {1 + U0126 4 HEfH & & /K i /)
W e A M 28 B 45 W B AF 2 ORI EL, AQP3 ,AQP4  PKA MAPK FE R ix & 5 mRNA S CW B 5. &BiR: RHE KUK
WE 5 0 S ) L A P A2 o T A A5 TR S 5 3% T LA PKA I MAPK {5 538 % , T T 98 AQP3, AQP4 3235, 8 N Ji7 1 i 3 Fu
J 36 K 43, B BUR YT STC,

[k W] WEH,; BEMAMER; EEBM A (protein kinase A, PKA) /ZZ 5L HEE (mitogen-activated protein
kinase, MAPK) fF5EH; AK@EHEN 3, 4
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Effect of Tongbiantang on PKA/MPKA Signal
Pathway in Colon Tissue of STC Rat Model

WAN Ye-min, ZENG Li*, QTIAN Hai-hua
(Affiliated Hospital of Nanjing University of Traditional Chinese Medicine, Nanjing 210029, China)

[ Abstract | Objective: To explore the effect of Tongbiantang on protein kinase A ( PKA) and mitogen-
activated protein kinase ( MAPK) signal pathway in colon tissue of slow transit constipation (STC) rats and its
related mechanism. Method: Eighty SD rats were randomly divided into blank group and model group, 20 rats in
blank group, 60 rats in model group, half male and half female; blank group was fed with common diet, model
group was fed with compound phenylethylpiperidine, after 120 days of modeling, 10 rats in blank group and 20 rats

in model group were randomly selected, and 2 rats were determined. Four-hour stool volume, water content and
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small intestinal charcoal powder propelling rate were observed to observe the number of stool particles retained in
colon and evaluate the success of STC rat modeling. After 1 week of drug withdrawal, 40 rats in model group were
randomly divided into model group (33 g - kg~ '), Tongbiantang group, Tongbiantang + H89 group ( PKA
signaling pathway blocker, 5 mg - kg '), Tongbiantang + U0126 group ( MPKA signaling pathway blocker,
0.1 mg - kg™') each. After 4 weeks of intervention with Tongbiantang, the amount of stool excretion, water
content and small intestinal charcoal powder propelling rate were measured in 10 rats, and the number of stool
grains in colon was observed. The protein content and mRNA expression in aquaporins 3 (AQP3), AQP4, PKA
and MAPKs signaling pathways in colon was determined by immunohistochemical staining (IHC) , Western blot and
Real-time fluorescence quantitative PCR ( Real-time PCR). Result; Compared with the blank group, the 24-hour
stool volume, fecal water content, small intestinal charcoal propelling rate and the number of fecal particles in colon
of rats in the model group were significantly decreased (P <0.01); compared with the model group, the fecal
volume, water content and small intestinal charcoal propelling rate of Tongbiantang group were increased, the
number of fecal particles in colon decreased (P <0.01), AQP3 and AQP4 were significantly decreased (P <
0.01). Compared with the Tongbiantang group, the expressions of AQP3, AQP4, PKA and mRNA in the
Tongbiantang + H89 group and the Tongbiantang + U0126 group were significantly lower ( P <0.01); compared
with the Tongbiantang + H89 group, the stool volume, water content, small intestine charcoal propelling rate and
the number of stool particles in colon, AQP3, AQP4, PKA, MPKAs protein table were significantly lower (P <
0.01). There was no significant difference between the amount of mRNA and the content of protein. Conclusion ;
Tongbiantang can inhibit the PKA and MPKA signal pathways, thus down-regulate the expression of AQP3 and
AQP4 | increase intestinal peristalsis and intestinal water, and effectively treat STC.

[ Key words ] Tongbiantang; slow transit constipation; protein kinase A ( PKA) /mitogen-activated

protein kinase ( MAPK) signal pathways; aquaporins 3, 4

18 P 4% % 0 {8 )b ( slow transit constipation, STC)
J2 235 10 10 A% i ) RE W B L 1 19 25 00 4% i 921 i |
TS A A Il PR 32 2 3 R Ay K 40 A v Bt b, e
LA ORAE T4 AR 2% 05 45 2 D R Mk A b i
AR K S A T 4k e PR L K 0 i I
PR I 0 g g v R XU, 85 5 23 g | RS A O AR
NS STC R R i i IR R 2
TR R B2 W, 5 T HOR R AL, 2= 4 i oK 58 43 1
Bl PG, &1 X5 STC % 9 AL 19 WF 5T, DA K -4 7
WA BYFE A, S Y Ao 2 I PR A 35 A W T
T — T U

AR Ok WF 9¢ 3% B, JK i i 8] [ ( aquaporins,
AQPs) J&—Fh &5 Jizg N A= Wy 58 18 18 A 1, 0 0 R R
1 A W ) 355 KV A S 25 T K Y 5 s i, 2
Y £y 45 Jm 9 K A 5 09 2 7 e SRR 0 2
AQP3 1 AQP4, AQP3 7E mRNA 7K ¥ |- ¥ ¥F #f 2 fi
F (cyclic adenosine monophosphate, cAMP) ff |- ¥ ,
73X — 3 9 3 38 i 2 U A (protein kinase A,
PKA) {5 5 38 B oK SEBLIK ™, AQP4 11y B 1 4L 2
PKA Fiov5, O H Bl & AR M A o9 Ak, kB2 16 mT fig
& AQP4 FEILAE IR A ML 5 2 BRI Ak AR 1
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(' mitogen-activated protein kinase, MAPK) 15 5 {& &
S G R A Y DR AR T I e U -G E
(extracellular signal rehulating kinase , ERK) , c-Jun N
Vit i 4 ( c-Jun Nterminal kinase,JNK) ,p38 22 %4 JA 7%
P R (p38 MAPK) A3 5 /K i 8 F i 3%
KA — R MIEE S 7R STC 1 % /& & 8 b & ¥ %
HEAEM

AR A A e P ER R B BRI K
X STC 1l PR mOWLEE, 70 15 AR 858 A il 2
AN KA K 2 R R HERORN 2, e KA 1 1 g e 5
ORISR 2 i s D (3 BT R U S W FRE o Ri= R I S E |
HAE G, LA I 336 ORI AR T7 AL BB
Y7 BRI, A T5 LA JORRAT R AR AT 3 45 2R
R 25 R & LU XS EAFRYZ,
AT JEAD G SR B R BRI L A LA R e
S g M Z K SR s A =2 Ty, T 3 R 3 i i
{00 Ll R S B B 5T PR SR RS TS 240 5K F1 9T
IR T B B S VTR SRR R B I B K AL BT
LR STC (B3 KA 10 16 97 1F F B0 v i 25 A 7G 2
PR B XS IR W56 58 1R 97 15 1 1 SR 7 e
SRR 1) B2 A R OF 5 3R WY {1 E Y Rl A
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Fib B B R RE R L K IG5 G 1Y) 4 4 P R
it 32 7)o A 2L G S A B S g & B, i 4
WURLIG T AL T A8 i T 8 AQP3 Al AQPS [y 3R ik
AT 5 7K 43 B4 R SO 0, I L3 o 0K 2 5 S5
FUIEA — B E o R S 58 g H R
WL T AQPs SRR Y STC, {H )2 38 & f+ 4 i i ok
PR N R o D AR BIF 9 FE W0 AE O A S
b R E T L VR BE #E ST STC K B AL, 32 F] %
FEAALYE (THC) |, B [ %0 B3l 1 ( Western blot) Al
ST P A B R A W 4% X N ( Real-time PCR) B
U X AQPs 2 [ & H mRNA ZEATHG I, W4
A X H GG T 2L AQPs R Ik 1 52, If F —
ARV PKA/MAPK {55 1% 538 #% 77 38 5 17 X5 AQPs
TR BAEN, B TE S KRR T E A A
J7 STC 8 o3 VE AL 5 i 4, hy (5 0 1 7 7 42 it
B B S R T

1 ##

L1 ¥y fRFEEE Y SD K 80 H, k4% 2F
BT i 180 ~200 g, i Fg il K4 sh W) oo de ik 3l
YA FIES SCXK (#5)2014-0001 , 45 201708334 ,
AL 2 3 VL IR AE T IS B SE 0 S AR B2 D1 S At
(%' 2017-010) , fF F L sh W % 5t 248 &
J )

L2 2§ RakH EEHER S 20 g, 4
20 g, %230 g, M 30 g, A1 10 g, FIAR 40 g, B
FE15 g, JEAN 10 g, IR~ 20 g, KFR1 10 g, fiBZ={~
15 g 3 F 15 g, fH VL9548 o B B il 551 38 i i 5
1 mL& 3 g A2 By, i R KR A e s L &
TLIRAE T B8 B F2 AT o 24 00 J) 35 0k 25 0, 945 G 2015
AR R 25 ) (g 25 bR e . AR T 25 R AR
N # (B S g 3h ) tH 5 T 2 AR RL
FIE S BT ZURME RN B 26 A R
A5 1702002 ) 5 BTRLAA A e () N R 5 A6 32
432 it 45 20160103 ) 5 3 M e (1l AL AL 23 5
A RA T S 20160824 ) 5 77 R ZH-fH 21 (HE) B i
(RN HAEYRE A BRA R, #5 G1120) ; AQP3
PR (b B R AW H ARG RN A, #5 bs-
1253) ; AQP4 A (I = J A= Wy R A BR A w4t
3 16473-1-AP) ; PKA , JNK Hi 44 (35 F Abcam 2\ ],
HE5 43 )k ab75991, ab179461 ) ; ERK, p38 MAPK
HLIK ( 3£ FH Proteintech 2 &), L5 4 5 v 164473-1-
AP ,14064-1-AP) ; H i % -3 -1 2 BX & B ( GAPDH)
Pk, PVDF B ( 3E [ Millipore 2y 5, 1t 5 73 5l 4
K257964 ,K3AA7487SK) ; ECL Plus % Y it 7] & , DS-

PAGE T H ERZE vhik (5 x ), Western K IP 4H i 24
R, 2 B BL A Bk 9 ( phenylmethanesulfonyl fluoride ,
PMSF) , BCA # 1 e B2 I & 170 & (3B = KAEY
ARWFFE AT, #5435 4 P0018 ,P0015,P0013,ST506,
PO010) ; FHi/ S e 3k 8 F1 (1g) G-BUAR i A AL ¥
fiif (HRP) , FE 4 % 1gG-HRP (15 5 D13 4 A= ) $0R
AR H L5 5350 5 BK0023, BK0027) 5 Y HI Ak 2
— W& (TEMED, 2% [# Sigma /2> 7], #it 5 T8090 ) ; trizol
([ Invittogen 23 7], it 5 15596026) ; iz — 2,
fig ( diethy pyrocarbonate, DEPC , Fg &t Hl 3L A= ¥ , 4t =
12800-082) ; Prime Script'™ Master Mix ( H 4< Takara
AT S RRO36A) .
1.3 fU#% MM72ING1-PW B f i e ( o [ 38 1 42
MA1) s DNP-9022 A 37 °CfH Jiz 3 37 4 , DHG-9108 A 7l
ST A (A R S R A PR A ) 5 CX31
BUE Y OE B R M (H A Olympus 24 A );
SpectraMax Plus 384 AU fiff b5 X ( 3£ Molecular
Devices /\ #] ) ; Mini-Protean Tetra System % Ff ik %
4i ,ChemiDoc XRS + System I %E i 18 & 4 ( 35 11
Bio-Rad 72\ #] ) ; StepOnePlus %! Real-time PCR 4% ( 3£
[E ABI 723 7] ) ; Centrifuge 5424 AU & 3 % % 5 O Wl
(781 Eppendorf 22 7] ) o
2 HiE
2.1 AV R A Sh W MEIE S TR IR L DR T
18 ~27 C, XM 40% ~T0% 15 35 % i, 8 KR
U 3B N IE W 3R 7 d S e BE SCHR 4R E R 1T i
B IR AT A R AR
CWRWE (HD 25 TR A 2 77 4% SR WE 19 1) R, 45 25 57
BEJy 8 mgekg ™' d) Kl STC B, 4 5 d il
1 R EH SRR B 7K SR B B i, KBRS A8
RLESCIG 5 A 1 A S5 1 DU A O oK 45 24
o SEE Y A koK . BRIy 120 d, AR
5 45 O, BE AL L BOIE B 4 R RL 10 2, A AL K R
20 H, MEREXT DU RE AN I o R HE R K 45 i BR AT
Fefl
2.2 SPHRGE BIRSIYIERH 10 B EsE
40 Ho H AR AR R RBEPL 3 R B 2H |, 8 V7
(33 g-kg ") 41, @ H % + H8Y 21 (PKA {5 5 i f# Bl
WD) @ % + U0126 £ ( MAPK {5 %5 3 % FH #F
) o IEH A H A K 4 mLEE 1k SR
T HAERER KA mLEE 1R AT A s 7
Hiliffiy 4 mL #EE 1K, @5 + H89 41, il i
W +U0126 4 H 5 i 70 5 4 mLFERE 1K, HE
BT 30 min g3 G 28 R ik TR S BH Wy R H89
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(5 mg-kg"-d ™)™ 1 V0126 (0.1 mg-kg ' -d )M
IEH 2B A I T A DLAH TR O I AR
(DMSO) & (1 R 5 2% i (PBS) ¥ R i Ik v
SR XTI ESLIEYT 4 o 1A RN .
2.3 febrtain
2.3.1 FEMERAB L EKEGN SSRGS
24 h, AT 1T RS8R0 E K 24 h HEE &
BB K g VR RPN B J7 2K 2R e AR R o) £ i 2 K
HAREERbRIE ., 598 T w4 JH 5, I E K
24 h B HE(E &8 K Sk, S K s g Uy i UK
RS AE (THEOR BRUZEAE 24 h 3Ky 3 2084085 T R R
T % 98 N, D ek PRV, 35 TR 3kt A R B/ 5 R K
TR Y S S BRUHI i 1Y) YR B R A 2R, AU/ K
GYZRR BRI ) RAF IR S A R S KT A
LT R EE 103 °C) R ICT L, i S ok . 38
fEEKE(g) = FMME - M TH,
2.3.2 N BORHEHE AR K2 i B A 2 R D

WA RE, REEZ 1 HE, 28 A 5K
24 h, JH 5% 0y 3% R IR 2 W 2 mL # B ,30 min
S SHUHE AR B8, S BRI S AR 1] 2 el R
/N, B T B A R DL R R i HE E Y K
FE SN e AR HE R[] I3 RS B B A
AR, B R MEHE 2 = (I 1k ¢ HE #F 0y 4 B2/
4 ) x100% .
2.3.3 Al b Y R I 45 41 4L AQPs, PKA
5 MPKA %Kik 7 T4 8,28 @AEEK24 h,
PL10% /KA S (4.5 mg-kg ™) BRI, 358 51 1,
WS I A4, e FRER K vh sk, SR S g 4 4k (THC)
R, A 00 T = K PR (R R,
5 01Kk 20 min) ,BSA IfiLiE B A5, n—t ,4 C i
&, TBS P& 3 K, 5 min; il —4i,4 CHEFH,50 min;
DAB & 5 )5, 152 3« 4 ML A%, IROK B v, 3B 4
Ko &l B85 BT 84 & 4t (Image-Pro Plus 6. 0)
TEAH [F] 00 K BE 0O BE 0 25 44 8 47 20 A, 1H 5 H R
BIR - WOGBE IA
2.3.4 HPARPEEIILEE (Western blot) il 25 i 2H
4l AQPs,PKA 5 MPKAs % [136ik 1P 2% 40 iy
Je i BCA 32300 2 2 11 vk B, 28 ash 3R 9 4 Tk e 58 g
MUK R BT S, — Pt ,4 CER K, 5 BRI,
P =H0, EWRBEF 1 by B OGRS RO R
o, €5, 9. GAPDH #EAE N2, Image J #4531
AR B4R 0 K BE AR, 115328 1 BT R IR AR R 3 1
TR IA AN & i = & 1 BT K B (E/ GADPH
B SR R EEAE
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2.3.5 Real-time PCR £ I 45 7 41 21 AQPs, PKA
5 MPKA mRNA ik ffi ] trizol 2.0 #F $2 M 40 g
BCRNA, ¥ 5 5% B eDNA, ]2 W 4514 37 °C 15 min,
85 °C 55,4 C 10 min, #RJ5{fi A PCR 5|4 ¥ 14, L)
GAPDH iEA/EN Z, a1 W7 41 (5'-3") o 4
it A YV R R A W& . AQP3 EiiF 514 CTGTG
GTTCCGTGGCTCA, T it 8] # CCAAGATGGCAAG
GGTGA , =¥ K FE 101 bp; AQP4 ¥ 514 ATCAG
CATCGCCAAGTCC, F 25| ¥ GGCCAGCAGTGAGG
TTTC, =¥ K JiF 145 bp; PKA i 5] 4 TGAGAA
CCCACAAAGAGG, F % 5] % CCATAAGAAGGG
CAACAC, =K i 134 bp; MAPK 3754 TTAGC
AGCAGTCTGACCCA, F W 5| ¥ GCTCTTCTTT
CGCATCCAC, 7= ¥ K i 177 bp; GAPDH 55| ¥
CAGTGCCAGCCTCGTCTCAT, F it 8] ¥ AGGGGCC
ATCCACAGTCTTC, /=4 K B 601 bp, IV {4 2
AR 20 pL( BUESI4 0.2 pL, NilE51 4 0.2 pL,
¢cDNA 2 pL) 5 7 & 9 3G i 4. WA 7% 95 C
5 min, JEFF 1 ¥8,95 CASIE 5 5,60 C iR Kk IE{# 30 s,
3R 40 Yo R 272 )5 35 % Real -time PCR 4
HEAT R 23T, 3158 AC, = € — Copysnp 3AAC, =
Acriﬁa?iﬁ - AC,X,J [T %‘ mRNA ) A0 X} 3 ik & %F ¥
27480 i R 2 B RE I R 1

2.4 GitcEar A SCER R SR H SPSS 24.0 A
BEATGE T2 o B, 2H 1AL R R DR R T 22 03 A, B s B
NR xxs R IES AR 25 2 A Z Y
BBk K 2R 07 22 0 0, i — 20 W W LB
LSD %5 5 2 A 55 F K Dunnett’s T3 f 56, P <
0.05 KmzERA G = E L,

3 #R

3.1 U5 R CWRIE K 3l E % STC K BRURSE 7Y — fig
TEOLRY S 120 d SEASE S, 525 b 3 0 K R
T, IEFARBEMHRESRL ESAW, EEA
SEOGEE B PR UOKEER R K PR,
FEME TR, ERH KB MZERE 203, KB
ALAR AR, B BTG RE SR OK SR AR )
AR BT OE R B, BT O W 28 AN K 26
(AR S Bl /D PR B AR IS T, Sk e 4, e A PR
i, F B STC K BB AT .

3.2 B R CWRWE KGR STC K BB A 2%
R B K E N R HME R S 4 T B A 3
HEN EAEZRE1dS57d, 5EFHLEK,
STC KB 24 h HEfH & K &K & B (P <
0.01) ,fH1 d5 7 d KNIl W} [E] B 24 h HEfE & & &
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AR R, AR DL el AR s RS RS, 5 OE R A
Fo A, STC R B o A #E i 38 B B WA, 435 W B A 3
EREWI R 2 (P <0.05), 25 THi4 H)E,5
PRI e, & 2541 24 h HER = R k=
EPERIN(P <0.01) , HSIE®H LK T B 257,
AR SR, A & A8 e TR
(P<0.01) ;457 B A 28R B3, & 25 4
AR AL ZH R L] s D (P <0.01) ,{H % 2H ] JC B
WER, WERI-~5,

3.3 #AHE X STC KR 454 2 H AQP3,AQP4,
PKA 5 MAPK THC {05 IA (93¢ S51E% 411

F1 EFXCREINSEATEREREL,7dH24 hHEEN
F (x x5)
Table 1  Effect of compound piperidine on 1 d and 7 d 24 h

defecation before and after modeling(x +s) i

T AT

50.25 +3.77

HAl n WHLEH)E 1 d

52.38 £7.71

EREEHRE T d
51.9 +6.83

E# 20
28. 14 +6.43%%  30.4 +£7.52%%

HEEW S ERALLEY P <0.05; &L RIS S w4l b
B P<0.01; 5E AT ILEY P <0.01(F2 ),

R 60 51.16 £3.93"

x2 EFFZREMERT ERERE 1,7 d# 24 h XKES K

BHRME (v xs)

Table 2  Effect of compound phenethidine on 1 d and 7 d 24 h
OB KRGS mALRY A AT W AQP3, AQP4, water content of stool before and after modeling (x = s) g
E =5 & 5 T i1 FH - ik, H
PKA I:J‘ MAPK Iﬁ/ﬁﬁ}ﬁﬁéﬁﬁ IKH I‘ii’%l}l /\I:Py gﬂﬂ” n iﬁ?ﬁﬁﬁ ﬁ*ﬁéﬁﬂ@}ﬁl d ﬁ*ﬁéﬁ;ﬁ}ﬁ7 d
AQP3 B4 A5 T 45 Jig 5 5% 1) TOUE - B 40}, AQP4
N N . wEH 20 0.47 £0. 06 0.46 +0.07 0.49 +£0.23
R ) A 26 A 5 PRA 4 A F OB ) B B
N N L 60 0.46 +0.35 0.28 +0.76°" 0.31 £0.03°~
40 1 s MAPK 3= 32 43 £ 76 40 03¢, 40 B8 S5 4m ke =
F3 BHAGERNWNGRAEHEREGEFEESHIRM (2 £5)
Table 3 Effect of end of model preparation on propelling rate of small intestine and retention of feces in colon(x +s)
253 n N BE/ em HAMEHA FE/ em B RAEHEA/ % 45 i B8 AT 2EAE /L
TEH 10 101.90 +7.83 93.60 +12.21 91.85 +7.41 4.80 £1.40
T o 20 92.30 +12. 66" 67.60 +24.41" 73.32 +17.95" 8.30 £3.50"

ESERAILE" P<0.05,

x4 BEHATHIANZEXA W HEERAREIRENHM (x x5,
n=10)
Table 4 Effect of Tongbiantang intervening 4 week on 24 h

defecation and fecal water content in each group(x +s,n =10)

151 ) 5 ﬁkﬁﬁ Bk
/g-kg ™! /KL /g
EH# - 49.20 +6. 14 0.47 £0.75
iR - 17.40 £4.52"  0.28 £0.71"
WAE 33 49.90 £4.13%  0.66 +4.07%
i 7% + H89 334+5x107°  51.10 +4.38%  0.64 £6.01>
WAEY + U026 33 +1x10°%  52.56 +3.94%  0.64 +3.54%

F: HIEW A B P <0.01; 584 K EY P <001
(F50) .

B I IA BE T m (P <0.01) , H5EAH HE,
2 IA WEREAR(P <0.01), IWE1,5R 6,

3.4 EAE X STC KRS5m4 4% AQP3,AQP4,
PKA 5 MAPK & FREMFm  5IEH 4 i, K
T4 AQP3,AQP4, PKA MAPK HEHELEFF S
(P<0.01), H5 PKA,MAPK 5 AQP3,AQP4 i K
SEIEAROC; SERA LB, i 41 LGl 1 + HB9
40 EfHE + U0126 41 AQP3,AQP4, PKA ,MAPK % []

FiKBEFETRE(P<0.01), WE2,%7,
3.5 JEfEHXF STC KB4 2irh AQP3,AQP4,
PKA 5 MAPK mRNA £k m  5iE# 4 L,
FiFIZH AQP3, AQP4, PKA, MAPK mRNA [ % ik i
FIm (P <0.01), H AQP3, AQP4 1y £ {3 &5
PKA ,MAPK £ [FAHC; 5BIAY A AL, il i 4
9% + H89 4 il {# 1% + U0126 ZH AQP3, AQP4,
PKA I MAPK mRNA £k B E FE(P<0.01),5
WA L, B E % + H89 4H B fH1 + U0126 4
AQP3,AQP4, PKA fil MAPK mRNA 33k i 2 T [%
(P<0.01), IL38,
4 itig

STC %% [H & 2%, 7] e 5 11 #f &2 & 4t . Cajal [R] &g
M P23 T R PO BEAE IR A G, IR SR IA
i AQPs 7£ STC & i A HEAE . AQPs J7{Z 41
1 T 25 20N, 57K 53 I WO VIAE G, i 98 & 1
i A K AQPs Rik, L C i 19 A AQP3,
AQP4 ,AQP8 % 7% AQP3, AQP4, AQPS8 1 F2 3kl
5| 72 445 g 786 M 7 T W5 g A 7 e AT
AQP3 , AQP4 [y 1 I8 15 ML I 75 B2 W R Ak , 7 BL 2u [A]
RIEHT ,PKA (551 3 KRG WG L, 1L AQPs
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xS BEFTHRIANEANMNIKREZZREHBEFLEEEHRMW (v £5,1=10)

Table 5 Effect of Tongbiantang intervening 4 week on intestinal propelling rate of small intestine and retention of feces in colon of each group

(x+s,n=10)

2157 Fik/g kg ! N BE/ em AP FE/ em RAMEIER P 45 I B8 A7 25 /L
i - 107.05 £19.68 95.45 +15.46 89.16 +12.01 3.76 +1.16
R - 103.29 +15.27" 61.16 +15.41" 59.21 +11.52" 7.93 £0.82"
i AT 33 104.34 +10.33% 94.28 +11.57% 90.35 +10.03% 3.43 +£0.45%
W {E % + H89 33 +5x1073 110.36 +11.87% 94.67 +11.31% 85.78 +6.74% 2.99 £1.23%
WAE 7 + U0126 33+1x10°* 109.75 +11.24% 93.22 +11.45% 84.93 +6.27% 2.86 £0.96%

AQP3

AQP4

ACTER B B COBEH D EE Y + H89 41 E. B H % + U126 4 (K 2 [[])
1 BEZTAREHAL S AQP3,AQP4,PKA ,ERK,JNK, p38 MAPK R MH ( [HC, x400)
Fig.1 Effect of Tongbiantang on AQP3, AQP4, PKA, ERK, JNK and p38 MAPK in colon tissue of rats (IHC, x400)

22 E R EIR AL 3G I AQPs & 3Rk, DT 1 i
XF 7K IE F M . MAPK {5538 % By — 41 DL 9k 7y =X
MRV A 114 22 2 R / 75 28 TR A VR 2L, LA IHRE 4
JiL A 5 312 R A% S 30 40 D9 T B A0 A%
JIEE 32 AR 25 5 1 B A7 SR 4 5 40 e T R 40 A v B 3%
NP FIEERER, X —#EBA S T MR ER R
B R FET DL S MR R ) i ] 2P A 22 4 A=
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*6 BEZTHA4IBEAMKREHAL D AQP3,AQP4,PKA 5 MPKAs IA F &M (% £5,n=10)
Table 6 Effect of Tongbiantang intervening 4 week on AQP3,AQP4,PKA and MPKAs IA of colon tissue in rats(x +s,n =10)

4153 /zuf-l AQP3 AQP4 PKA ERK JNK p38 MAPK
EH - 1.59 £0.96 1.72 £0.81 1.63 £0.65 1.62+1.02 1.75 £0.87 1.56 £0.65
AL - 114.91 +18. 13" 111.37 £27.02" 106.76 +33.64" 115.15 £15.83"120.62 +19. 16" 130.72 +18.28"
Bk Y] 33 93.99 +13.26% 90.68 +12.34% 64.25 £15.81% 86.75 +10.85% 85.15 +10.06> 105.41 =10.24>
3@ {H % + H89 334+5x107°  81.49 +£18.90° 79.44 £12.60> 54.44 +15.79%) 75.74 £15.37> 77.73 £14.05% 77.85 +12.86°
B + 00126 33+1x10°%  66.56 +14.72%) 24.08 £7.85%  63.85 £14.39%) 27.86 £7.49% 35.00 +10.98> 33.87 +7.33%

HHERALED P <0.01; 5B LY P <0.01; 5% Y P<0.01(%£7,8 ),

28 kD EAT S EATK W LB I, (R M)
B 5 K 7 LR, iSRS T, )

TV 5 (I - R AR RS ) 4 IO T Mk f

180kDa L HORANAR , I 2k S AR E & A - 4
e BB ) BT B 00 A b T 1
41D KL L UA T G K, T B I, DAL 3
o R TR AT B L G 40 38 A 07, LD 25 I

38 kDa B, A3 5 A e, K8 R J T R 3R 0, 42y 12 iz oh
S 25 4107 U BEARORS 2, MR EE L 38 9T STC % 4
oA e p B A O 0 O 4, A R B R A
o AR AQES AQEL TR BRIC NI, I MAEE (i, S5 £ ORI M) A L A R
Fig. 2 Electrophoresis of protein expression of AQP3, AQP4, ViR R BR BT 4G &, EEAE T U BB R 24K B
PKA, ERK, JNK and p38 MAPK in colon tissue of rats ’f‘ﬁ% IZFI ﬂz }EF gé /% éﬁ s IS%{EE |j:] HE@()EZ[@ R %ESP{'% HjL

AQP3
AQP4 34 kDa
PKA

ERK

p38 MAPK

GAPDH

x7 BEHTHIBEANAREHEL D AQP3,AQP4,PKA 5§ MPKA BEERIZMEM (x +5,n=3)
Table 7 Effect of Tongbiantang intervening 4 week on relative protein content of AQP3,AQP4,PKA and MPKA of colon tissue in rats(x +s,

n=3)
a3 BilBs AQP3 AQP4 PKA ERK INK p38 MAPK
/g kg ! /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH
EH# - 0.21 0. 06 0.22 0. 04 1.19 £0.05 0.20 +0.03 0.18 £0. 05 1.19 £0.05
LAY - 0.59 +0. 13" 0.64 +0. 18" 0.56 +0. 16" 0.57 0. 18" 0.55 +0. 16" 0.60 0. 10"
WAE 33 0.40 0. 11% 0.48 +0.11% 0.45 +0.09% 0.48 +0. 12% 0.46 +0.18% 0.43 +0.08%
W% + H8Y 33+5x107°  0.33 £0.00% 0.33 £0.09% 0.32 £0.15% 0.29 +0.17% 0.31 +0.05% 0.28 +0. 16>
WP + V0126 33 +1x10°*  0.34 £0.15Y 0.32 0. 10% 0.29 £0.09% 0.29 0. 14% 0.29 +0. 18 0.28 +0. 13%

5K 7, V5% I 1B 05 B, B N 2 0 A BRI ) A K, K G Ja AR MR B R, STC K B 18 1% i D) B ¢ 221K
W3 T, PRI AR 52 55 R 2 7 2R 2 WR BE #4 # STC TLoRBEAREE . RP STC K RSB RTIHE
KEBEAY, iz J] THC, Western bolt, Real-time PCR 4% TR CWRWE il £ STC R BB A A foetE. &4
D7 vk W g%l fE ¥ T Wl 5 AQP3, AQP4, PKA J % 104 J8, & H 2540 24 h HEME & 5 & /K 2 B 8
MAPKs % [1fl mRNA A1, PR K8, AR A, 2305 1E % 2 /K UE 5238 5 3 nT LASE n g 1 K
TR R A () A5 78 o) £ vk ok T E B X IE Ak 3 5 385 37 21 o A A A SR AR B AL T A R 4L A
TE 0 RS 00 R ORT T R 1 S A T %) J R R R % + H89 41 FN3d {H 17 + U0126 411k 2 , il 523 {8 %
AT STC AR AW, 5IE IR STC 1 & AT DAHE T 1B G Sh U he S A A AL LB, 45 FH A Al
HLEI B AWy A o f AR B s, STC K BURS #iid 22, AQP3  AQP4 kg, IA { ,mRNA £ (1 & R K0
TG i B Z 05, g SR B D | TS T O, 20 TE R 2 KT ikl (8 9 25 850 A R
RN PRI, &AL 120 d 259125 1 A P 4 BT PKA f& MAPK 5538 8% () 38 8 7 T
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x8 BEZFTMAEAMNKRLEHALH AQP3,AQP4,PKA 5 MAPKs mRNA Rix

G820 (x +5,n=10)

Table 8 Effect of Tongbiantang intervening 4 week on expression of AQP3, AQP4, PKA and MAPKs mRNA of colon tissue in rats(x +s,

n=10)

2 5 FlH/g kg ! AQP3 AQP4 PKA ERK JNK p38 MAPK
1EH - 1.12 0. 52 1.10 £0. 49 1.04 0. 67 1.08 +0. 13 1.09 £0.43 1.18 £0.22
A - 7.81+3.55"  7.75+3.52"  7.29x3.31"  8.54:2.23"  7.32x1.65" 8.38 +1.29"
W 33 4.20+2.137  4.16+2.08"  3.92+1.98”  4.12+1.81Y  3.77+1.67 4.93 +1.25%
i 17 + H89 33+5%x10°° 2,98 +1.16°%  3.67 £2.16>% 2.55x2.02>% 3.97+1.01>Y 3.74 £1.56>%  3.89 +2.13%Y
W+ U0126 33 +1x107* 2.82+0.96% 3.28£0.98%% 2.63+0.98>% 2.3510.82%Y 2.56£0.26>7  2.87 +0.42>%
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