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Aquaporins (AQPs) are membrane channels that transport water within the human body and are therefore im-
portant for the regulation of water homeostasis. However, little is known regarding the details of the physiological role
of AQP3, which is predominantly expressed in the colon. Thus, we investigated the role of AQP3 in the colon using laxa-
tive agents (magnesium sulfate and bisacodyl) . The results suggest that the laxative effect produced by magnesium sul-
fate, which is classified as an osmotic laxative, is not simply a result of the changes in osmotic pressure but is also as-
sociated with the increased expression of AQP3 in the mucosal epithelial cells of the colon. In addition, magnesium sul-
fate increased colonic AQP3 expression through adenylate cyclase activation, which is caused by an increase in the in-
tracellular Mg?* concentration. This effect may trigger CREB phosphorylation through PKA activation and promote
AQP3 gene transcription. Meanwhile, bisacodyl, which is classified as a stimulant laxative, decreases the expression level
of AQP3 in the mucosal epithelial cells of the colon, resulting in the inhibition of water transfer from the intestinal tract
to the vascular side of the epithelium, eventually leading to the development of diarrhea. It was also observed that the
direct activation of colon macrophages by bisacodyl increases the secretion of PGE,, which acts as a paracrine factor
and decreases AQP3 expression in colon mucosal epithelial cells. Future studies of the enteric AQP3 expression level and
water transport may aid in the development of new laxative and antidiarrheal agents that target AQP3.
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Fig. 1. Distribution of AQPs in Human (A) and the Distribution of AQP3 Expression in the Colon of Rats (B)
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Fig. 2. Effect of MgSO, on Faecal Water Content (A), Sodi-
um myo-inositol Transporter mRNA Expression Level (B),
and AQP3 Protein Expression Level (C) in the Rat Colon

Rat faecal samples were collected at various times for up to 8 h begin-
ning immediately after the administration of MgSO,, and the faecal water
content was measured (A). The mRNA expression levels of sodium myo-

inositol transporter in the colon were analyzed by real-time RT-PCR (B).

The protein expression levels of AQP3 in the colon were analyzed by Western

blotting (C). Data represent means+S.D. for 6 rats. Dunnett’s test: *p<C

0.05, **p<0.01, and ***p<0.001 vs. 0 h. Modified from Ikarashi et al.>
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Fig. 3. Suggested Main Mechanisms of the Laxative Effect of
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Fig. 4. Effect of Bisacodyl on Faecal Water Content (A) and AQP3 Protein Expression Level in the Rat Colon (B)
Rat faecal samples were collected at various times for up to 8 h beginning immediately after the administration of bisacodyl, and the faecal water content was
measured (A). The protein expression levels of AQP3 in the colon were analyzed by Western blotting (B) . Data represent means+S.D. for 6 rats. Dunnett’s test:

*p<0.05, **p<0.01, and ***p<C0.001 vs. 0 h. Modified from Ikarashi et al.!V
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Effect of Bisacodyl (A), TNF-a (B), and PGE, (C) on the Expression of AQP3 in HT-29 Cells

HT-29 cells were treated with bisacodyl, TNF-«, or PGE, for 0.5 h, 2 h, or 6 h. The protein expression level of AQP3 was measured by Western blotting. Data
represent means+S.D. for 6 experiments. Dunnett’s test or Student’s t-test: **p<0.01 and ***p<(0.001 vs. 0 h. Modified from Ikarashi et al.'V
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Fig. 6. Changes in the Faecal Water Content (A), PGE,
Concentration (B), and the Protein Expression Level of
AQP3 (C) in the Colon Caused by Bisacodyl Administration
to Rats Pretreated with Indomethacin

Indomethacin was intraperitoneally administered to rats. Bisacodyl was
orally administered to rats 15 min after the administration of indomethacin.

The faecal water content was measured 2 h and 5 h after the administration

of bisacodyl (A) . The colon was removed 2 h after the administration of bis-

acodyl, and the PGE, content was measured (B) . The protein expression lev-

el of AQP3 was analyzed by Western blotting (C). Data represent means +

S.D. for 6 rats. Tukey’s test: **p<(0.01 and ***p<0.001 vs. 0 h or control.

#p<0.01 and *#*p<0.001 vs. rats treated bisacodyl alone at each hour. Mo-

dified from Ikarashi et a/.'V
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Fig. 8. Effect of Combination of MgSO, and Bisacodyl on Faecal Water Content (A), Sodium myo-inositol Transporter mRNA Ex-

pression (B), and AQP3 Protein Expression (C) in the Rat Colon

A: The rats were orally administered MgSO, alone (O), bisacodyl alone (A), or a combination of MgSO, and bisacodyl (CJ) . Rat faecal samples were collect-
ed at various times for up to 10 h beginning immediately after the administration of bisacodyl, and the faecal water content was measured (A) . Rat colons were har-
vested 5 h after treatment, and the mRNA expression levels of sodium myo-inositol transporter in the colon were analyzed by real-time RT-PCR (B) . The protein
expression levels of AQP3 in the colon were analyzed by Western blotting (C). Data represent means=+S.D. for 6 rats. Dunnett’s test: *p<{0.05, **p<0.01, and

*#%p<0.001 vs. 0 h. Modified from Ikarashi et al.!”
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