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ABSTRACT

Obejectives : The purpose of this study was to investigate the effects of Yijin-tang on pacemaker potentials of small
intestinal interstitial Cells of Cajal (ICC).

Methods : To dissociate the ICC, we used enzymatic digestions from the small intestine in mice. The
electrophysiological whole-cell patch-clamp configuration was used to record pacemaker potentials in the cultured
ICC and the in vivo effects of Yijin-tang on GI motility were investigated by calculating percent intestinal transit
rates (ITR).

Results :

1. The ICC generated pacemaker potentials in the murine small intestine. Yijin-tang produced membrane
depolarization with concentration-dependent manners in the current clamp mode.
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2. Pretreatment with a Ca®* free solution and thapsigargin, a Ca?*-ATPase inhibitor in the endoplasmic reticulum,

stopped the pacemaker potentials. In the case of Ca?*-free solutions and thapsigargin, Yijin-tang did not induce

membrane potential depolarizations.

3. U73122, a phospholipase C (PLC) inhibitors, blocked the Yijin-tang-induced membrane potential depolarizations.
However, U73343, an inactive PLC inhibitors, did not block.
4. In the presence of protein kinase C (PKC) inhibitors, staurosporine or Rottlerin, Yijin-tang depolarized the

pacemaker potentials. However, in the presence of Go6976, Yijin-tang did not depolarize the pacemaker

potentials.

5. In mice, intestinal transit rate (ITR) values were significantly and dose-dependently increased by the intragastric

administration of Yijin-tang.
Conclusions

: These results suggest that Yijin-tang can modulate the pacemaker activity of ICC through an

internal/external Ca?* and PLC/PKC-dependent pathway in ICC. In addition, Yijin-tang is a good candidate for the

development of a prokinetic agent.

Key words : Yijin-tang, Small intestine, Interstitial Cells of Cajal, Pacemaker potentials.
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Fig. 1. Effects of Yijin—tang on pacemaker potentials in cultured murine small intestinal ICC. (A-D)
After the primary ICC culture in the mouse small intestine, various dose of Yijin—tang were
applied in a bath and the membrane potentials in current clamp mode (I = 0) were estimated.
Depolarization and amplitude responses to Yijin—tang are summarized in E and F. Bars
represent mean values = S.D. *xP < 0.01. CTRL: Control.
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Fig. 2. Effects of an external Ca’*—free solution or thapsigargin, a Ca’*—ATPase inhibitor of
endoplasmic reticulum on Yijin—tang—induced pacemaker potentials in cultured murine small
intestinal ICC. (A) The external Ca’*—free solution stopped the generation of pacemaker
potentials. Under these conditions, Yijin—tang—induced membrane depolarizations were
inhibited. (B) Thapsigargin (5 uM) stopped the generation of pacemaker potentials and
thapsigargin blocked the Yijin—tang—induced membrane depolarizations. (C) Depolarization
responses to Yijin—tang in the external Ca?’"—free solution and in the presence of
thapsigargin are summarized. Bars represent the mean values = S.D. *xP < 0.01. CTRL:
Control. Thapsi.: Thapsigargin.
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inhibitors on Yijin—tang—induced pacemaker potentials

in

cultured murine small intestinal ICC. (A) U73122, a PLC inhibitor, stopped the generation of
pacemaker potentials and U73122 blocked the Yijin—tang—induced membrane depolarizations.
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Fig 4

Effects of protein kinase C (PKC) inhibitors on Yijin—tang—induced pacemaker potentials in
cultured murine small intestinal ICC. (A) Staurosporine did not block the Yijin—tang—induced
membrane  depolarizations. (B)  Go6976  blocked the  Yijin—tang—induced membrane
depolarizations. (C) Rottlerin did not block the Yijin—tang—induced membrane depolarizations.
(D) Depolarization responses to Yijin—tang in PKC inhibitors are summarized. Bars represent
the mean values £ S.D. #+P < 0.01. CTRL: Control. Stauro.: Staurosporine. Go.: Go6976.
Rott.: Rottlerin.
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Fig 5

Effect of Yijin—tang on intestinal transit rate (ITR) in mice. Mice were treated with
Yijin—tang and then intragastrically administered Evans blue 30 minutes later. ITR (%)
values were determined 30 minutes after Evans blue administration. Bars represent the
mean values = S.D. *P < 0.05. #=+P < 0.01. CTRL: Control. PF: Poncirus trifoliata Raf.,
1.g.: intragastric infusion.
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