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[Abstract]  Objective: To investigate the role of cyclic adenosine monophosphate (cAMP)/protein
kinase A (PKA )/cAMP-response element binding protein (CREB) signaling pathway in water metabolism and
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intestinal epithelial permeability in ulcerative colitis (UC) and the intervention mechanism of Shaoyaotang based
on the theory of large intestine governing fluids. Method: Sixty male SD rats were divided into blank group,
model group, mesalazine group (0.42 g-kg') , Shaoyaotang low-dose group (11.1 g-kg') , Shaoyaotang
medium-dose group (22.2 g-kg') and Shaoyaotang high-dose group (44.4 g-kg'), with 10 in each group. The
UC rat model of internal retention of dampness-heat was established by compound factors. The blank group and
the model group were given normal saline (ig). The mesalazine group was given mesalazine (ig) , and
Shaoyaotang low-, medium- and high-dose groups were administrated with corresponding doses of Shaoyaotang
(ig). The treatment lasted for 14 days. The diarrhea score and fecal moisture content of rats in each group were
observed. The contents of diamine oxidase (DAO) and D-lactic acid in plasma were detected by enzyme-linked
immunosorbent assay (ELISA). The protein expressions of aquaporin (AQP)8, AQP4, ZO-1 and Occludin in
colon tissues were detected by immunohistochemistry, while those of cAMP, PKA and CREB in colon tissues
were determined by Western blot. Result: Compared with the normal group, the model group had elevated
diarrhea score and fecal moisten content (P<0.01), increased contents of DAO and D-lactic acid in plasma (P<
0.01) and decreased protein expressions of ZO-1, Occludin, AQP8, AQP4, cAMP, PKA and CREB in colon
(P<0.01). Compared with the conditions in the model group, the contents of DAO and D-lactic acid in plasma in
each administration groups were lower (P<0.01) , while the protein expressions of ZO-1, Occludin, AQPS,
AQP4, cAMP, PKA and CREB in colon were higher (P<0.01). Conclusion: Shaoyaotang alleviates the
diarrhea in UC, probably through activating cAMP/PKA/CREB signaling pathway, up-regulating expressions of
AQPs, enhancing tight junctions in intestinal epithelium and thus improving the water metabolism in colon and
the intestinal mucosal permeability.

[Keywords] Shaoyaotang; ulcerative colitis; cyclic adenosine monophosphate (cAMP)/protein kinase A
(PKA)/cAMP-response element binding protein (CREB) signaling pathway; water metabolism
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Table 1  Effect of Shaoyaotang on diarrhea score and stool
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Table 2 Effect of Shaoyaotang on plasma DAO and plasma
D-lactic acid content of UC rats (x+s,n=8) ng-L"!
25 /g kg DAO D-FL12
I EE 150.85+6.44 950.76+29.85
S| 175.44+9.38" 1 145.12+26.42"
QgL 34| 0.42 160.40+£3.89” 1 068.76+35.58”
ATHHAGIREA 11 165.51+£5.28" 1 069.73+23.97”
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Table 3 Effect of Shaoyaotang on expression of ZO-1 and Occludin in colon tissue of UC rats (x+s,n=8)

219 /g kg Z0-1 Occludin
R 0.030 2+0.000 5 0.039 90.000 9
LR 4] 0.013 1+0.000 9" 0.012 3+0.000 6"
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B1 MHFHUCAREFARZO-1EAREIHHM (Gl
£, x100)
Fig. 1 Effect of Shaoyaotang on ZO-1 protein expression in colon

tissue of rats in each group (IHC, x100)

B2 HHHWNUCKREBFHLR Occludin BB R XM (&
414k, x100)
Fig. 2 Effect of Shaoyaotang on expression of Occludin protein in

colon tissue of UC rats (IHC, x100)
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(X+s,n=8)
Table 4 Effect of Shaoyaotang on expression of AQP8, AQP4

protein in colon tissue of UC rats (x+s,n=8)

21 51 ) %_1 AQPS AQP4
/g kg
R 0.036 1£0.0012  0.031 2+0.000 8
[ Rl 0.012 8+0.000 6" 0.009 8+0.000 7"
VBRI AL 0.42  0.0250+0.000 7 0.021 8+0.000 8>’

AYPHALFI AL 11,1 0.024 6+0.000 8% 0.020 8+0.000 9°
ARl 22.2

Aig TR A 444

0.028 8+0.000 6 0.025 0+0.000 5>+

0.034 2+0.000 8°*> 0.027 5+0.000 5>

B3 HHFHUCKRLEBHALAQPSEAREMHM (il
b, %200)
Fig. 3 Effect of Shaoyaotang on expression of AQP8 protein in

colon tissue of UC rats (IHC, x200)
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4 NHFMUCHEBALARRAQP4EARIZMHI (Hyrd
1, x200)

Fig. 4 [Effect of Shaoyaotang on expression of AQP4 protein in
colon tissue of UC rats (IHC,x200)
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£S5 HHHWUCKREHEAL cAMP.PKA.CREBE AN RIZABHIHI (F+s,n=4)
Table 5 Effect of Shaoyaotang on relative expression of cAMP, PKA and CREB proteins in colon tissue of UC rats (x+s,n=4)

20 51 Fl /g kg c¢AMP/B-actin PKA/B-actin CREB/B-actin
2 H4U 0.912+0.004 0.315+0.006 0.648+0.008
R 4] 0.106+0.009" 0.103+0.005" 0.265+0.008"
VPR AL 0.42 0.246+0.003 0.278+0.004° 0.401+0.004°
A5 25 I 41 11.1 0.332+0.008" 0.264+0.009°’ 0.405+0.007°
SERVL Rt 222 0.382+0.006>* 0.280+0.005 0.544+0.006>>
AT 237 e 7 B2 44.4 0.452+0.008>% 0.312+0.008> 0.560+0.007>*>

CREB

B-actin

A B C D E F
5 #YEKXR cAMP.PKA.CREBE B REHE Kk
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expression in each group of rats
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