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Effect of L-cysteine on colonic motility and the underlying mechanism

QUAN Xiao-Jing', ZOU Bai-Cang', QIN Bin', DAI Fei', LUO He-Sheng’, WANG Jin-Hai""
'Department of Gastroenterology, Second Affiliated Hospital of Xi’an Jiaotong University, Xi’an 710004, China; *Department of
Gastroenterology, Renmin Hospital of Wuhan University, Wuhan 430060, China

Abstract: The purpose of the present study is to investigate the effect of L-cysteine on colonic motility and the underlying mechanism.
Immunohistochemical staining and Western blot were used to detect the localization of the H,S-generating enzymes cystathi-
onine-fB-synthase (CBS) and cystathionine-y-lyase (CSE). Organ bath system was used to observe the muscle contractile activities.
Whole-cell patch-clamp technique was applied to record ionic channels currents in colonic smooth muscle cells. The results showed
that both CBS and CSE were localized in mucosa, longitudinal and circular muscle and enteric neurons. L-cysteine had a dual effect
on colonic contraction, and the excitatory effect was blocked by pretreatment with CBS inhibitor aminooxyacetate acid (AOAA) and
CSE inhibitor propargylglycine (PAG); L-cysteine concentration-dependently inhibited L-type calcium channel current (I, ) without
changing the characteristic of L-type calcium channel (P < 0.01); In contrast, the exogenous H,S donor NaHS increased /., at
concentration of 100 pmol/L, but inhibited /.,; and modified the channel characteristics at concentration of 300 umol/L (P < 0.05);
Furthermore, L-cysteine had no effect on large conductance calcium channel current (/g(,), but NaHS significantly inhibited /gy,
(P < 0.05). These results suggest that L-cysteine has a potential dual effect on colonic smooth muscle and the inhibitory effect might
be directly mediated by L-type calcium channel while the excitatory effect might be mediated by endogenous H,S.
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A APH LM AT CM B R YIRS 3, (H SR L-
k2 2 (8 x 107 mol/L 1116 x 10~ mol/L) 3 i1
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Fig. 1. The localization and expression of the endogenous H,S-generating enzymes CBS and CSE in rat proximal colon 4: The
localization of CSE and CBS in the whole layer of the proximal colon. Scar bar 100 um. Arrows show the positive expressions of CBS
and CSE in the colon. B: Protein expression level of CSE and CBS in the proximal colon devoid of mucosa and submucosa detected
by Western blot and the summarized quantitative results. Mean = SEM, n = 5. CSE: cystathionine-y-lyase; CBS: cystathionine-p-synthase.
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Fig. 2. Effect of L-cysteine on spontaneous contraction of colonic muscle strips from rats. 4: Effect of L-cysteine on spontaneous
contractile activity of longitudinal muscle (LM) and circular muscle (CM) of proximal colon. B: Effect of L-cysteine on spontaneous
contractile activity of LM and CM of proximal colon after incubation with endogenous H,S synthetase inhibitors AOAA and PAG. C:
The concentration fitting curve of L-cysteine on LM in the presence and absence of AOAA and PAG. D: The concentration curve of
L-cysteine on CM in the presence and absence of AOAA and PAG. Mean = SEM, n = 8, “P < 0.01 vs Normal group. AOAA: aminoo-

xyacetate acid; PAG: propargylglycine.
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Fig. 3. Different effects of L-cysteine and NaHS on L-type calcium channel current (I, ) of rat colonic smooth muscle cells. 4 and D:

The original curves of /,; before and after addition of NaHS and L-cysteine. B and E: The current-voltage curves of L-type calcium

channel before and after addition of NaHS and L-cysteine. C and F: Comparison of peak current density of L-type calcium channel
before and after adding NaHS and L-cysteine at membrane potential of 0 mV and 20 mV. Mean + SEM, n = 16 for NaHS group,

and n = 13 for L-cysteine group. P < 0.05 vs control group, “P < 0.01 vs control group.
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Fig. 4. Comparison of the effects of L-cysteine and NaHS on characteristics of L-type calcium channel. 4: The effect of NaHS (a) and

L-cysteine (b) on the steady activation curves of L-type calcium channel. B: The effect of NaHS (a) and L-cysteine (b) on the inactiva-

tion curves of L-type calcium channel. Mean + SEM, n = 6.
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Fig. 5. The different effect of L-cysteine and NaHS on the currents of large conductance calcium activated potassium channel (Zgc,)-

A4 and D: The original current curves of large conductance calcium activated potassium channel before and after the addition of NaHS

and L-cysteine. B and E: The current-voltage curve of large conductance calcium activated potassium channel before and after the

addition of NaHS and L-cysteine with different concentrations. C and F: The comparison of the current density at membrane potential
of 60 mV before and after the addition of NaHS and L-cysteine. Mean + SEM, n = 13 for NaHS group, and n = 10 for L-cysteine

group. "P < 0.05 vs control group, “P < 0.01 vs control group.
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