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1. 4T7AE

°F 300g =9 Hartley 21 4% 7|4 2 (Charles River Laboratories,
Inc. Wilmington, MA, USA) % 397}2], 95% Q + 5% CQ 7}
(H=x=w) 578, dg 7tad 1mlE, $a2 7had 109,
Hgates £ 7t 7ekE)E ARSI
I FFEE EE AN AAREe Ad, AEAA
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2. i1 4 At S3

7k A A

(1) <95 dd: W FoA 2 cm Bolzl F-95EH 10 cm 7HF]

9% We AAsch

(2) 995 NG FEoA 2 cm BolW F9HE 10 cm 7o

A9% B AR

. i A5 (peristaltic bath)

(1) AFH3 IS Kreb's-Henseleit &% (K-H &% mmol L™ 138.5

Na', 4.6 K, 2.5 C&", 1.2 Md*, 125 Cl, 21.9 HCQ, 1.2 HPOy, 1.2 SQ and
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11.5 glucose® = A A& F, &3+ 7}~ (95% Q + 5% CQ)7t 3w & 1L
=7} 37C 2 FANE KH §4& AL AA Ade A5 el
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T AFrE SAS Tk Fo HAE 2 A I3 FAE

Hlwskdth K-H 8993 zF 7F2~= 50 mi¥ 1:1 ©

Lo
off
k1
ut
=
ndk
ofs
o
s



P 7 (&

<
H

=

% W gol A 95% Q + 5% CQ

2

ol
=

CESE LY

gl weE 7hs Fo

9%

o

o
=

@ 29%

o g

A3 ¥

G Tpe Fol

o 7ol A

95

S AT % W& v

o

[y

o

E!

G
Tk
il

=
rJ

_O_I

3. BA%E B4

28 Student's

Z] 0]
b B B4

A, 54

)

ﬁo

Az ol BAAYE ALY ZIZ 0 (Statistical analysis system; SAS)

A8

F3lt}h (SAS Institute, Cary, NC).

)



Peristaltic pump

(oral side) (anal side)

ag 1 gdF 4%5% dE2T 7MA (95% Q + 5% CQ), WE T,
Th Tt dwy £A EF 2E BAUE B3F AEES W dF
HAaEel  FHAA  FES7A SHsted AEe AlEE
Aokl % ¥R v dx JfaTe Tk Fujsh Fo
Aol o A B3 Azke] wEvh dEx FAstr] A
ANgEdon, 2 7haTd KH §92 1



m. 23

1L 295 d3dA dF §3 A1 va
ZA5 digol A tiF B3 AIZF (% changep wWlZ 7F~7 1017
55.6% (n=7), W¥ 7} 100.6 + 43.5%(n=9), 4 7}AT 53.5 +
36.4% (n=8), M&3} 2 EF 7tAT 184.9 £ 87.8%(n=6)T F4
Theol At g B3 Arol FeletAl hastgith (p=0.009)
(=3 2).

160 160
140 4 140
120 4 120
g, 100 4 % 100
= E®
= =l
® 804 ® 6804
a0 40
20 4 20
04 0+
before after before after
Zh = 722 (n=7) (LP) HIEF Z}A 7 (n=9)
280
160 260
240 -
140 4 220
120 4 f‘;g
@ 1004 * B 10
E, 5 140
-}
.5:: B0 S a0
e 60 # 100 -
80 |
a0 | &0
20 | / 40 4
20 4
0+ T e .o
betore after beto atter
(Ch 24 7}22 (n=8) (2h o et =2 EBIIAF (n=6)

29 2 2R gFA GEE ks, e ks A Jba st
2 Jt2st g B3 Al HWAE 9% () Wz aT (0=7),
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2. 9T dBAA dF T3 AL v

AAF Al HF B3 A g2 AT 98.7 + 2.69%(n=6),
det 7la7 97.8 £ 9.3% (n=11), 4 7kAT 90.0 £ 8.1% (n=8),
eyt £ Z3 7T 109.8 + 18.3%(n=6)%, T4 JtATol AR
g 3 Algko]l frelshAl skt (p=0.010) L% 3).

130 130 1
120 1 120 4
104 104

100 4 100 4 T
w{ | | [ %0
Somd 0 e & g
R £ m4
5 604 £ &0 {
# 84 # 80 |
404 44
304 304
204 204
104 104

1] . 04 i
betore after before atter
(ZH = 7k22 (n=6) (Lh W 7t22 (n=11)

130 4 130 4

120 4 120 '|'
110 4 * 104
100 4 100 4
a0 4 o - a0+
5w 5 @
g 0 E M
S 604 5 80
# 804 ® R0
404 40 4
0 0
a0 4 204
104 104
0+ 0+

before after beiore after

(Th 2= 727 (n=8) (21 O Shat 2= 3 7427 (n=6)

2% 3 993 dFIA dRE A2 AR kxS ks, des
Sa 7hast B B3 Az HAE 9% (0D Ux hAE (0=6),
WET b Fol F dd B3 A%l fold % wEs gl ()
ME Al (n=11), AE b Fol v mmae @ fow o
%3} Agte] Wabe wold Rtk (C) 4 NFAT (n=8), i Tha
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Abstract

The effect of bowel gases produced by enteric biacbe colon transit
time

Jae Hoon Jahng

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Hyojin Park)

Methane gas, which is produced by enteric micrafloas been known
to be associated with constipation predominartiaisie bowel syndrome
and small intestinal bacterial overgrowth. Also, tlseverity of
constipation seem to correlate with degree of mmetharoduction
checked by lactulose breath test. In other wordgllsbowel transit is
delayed in those with methane producers. On ther dthnd, the effect of
hydrogen gas which is produced by fermentationanbehydrates in the
colon is yet to be understood. There have beenrtemd increased
hydrogen gas concentrations in patients with inffeatory bowel disease
such as ulcerative colitis, but their correlationl gathophysiology is not
clear. Previous studies have shown that methanehgdcbgen gases
which are produced by enteric microflora, affecttifitg on small bowel.
However, their effect on the colon and colon tratisie have not been
studied. In this study, we measured colon tramsies in the proximal
and distal colon, before and after the infusiomethane, hydrogen, and
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methane-hydrogen mixed gas in guinea pigs.

Ten centimeters of the proximal colon or distalocobf guinea pig is
harvested and put in the peristaltic bath cont#irep’s-Henseleit (K-H)
solution. The bath was maintained at(3and saturated witB5% G +
5% CQwhich is control gasAfter stabilization for 60 minutes, an artificial
pellet made in accordance to guinea pig’s fecegsiisnto the oral side of
the colon. Baseline transit time is checked for panson of each gas.
Thereafter, methane gas, hydrogen gas, methanedsmrmixed gas,
and control gas is infused (0.25 ml/min) into tleeigtaltic bath through a
closed circuit. Time required for artificial pellet reach the anal side is
measured in seconds. An average measurements aréredifor every 2
cm.

The mean % changes for control, methane, hydrogend
methane-hydrogen mixed gases in the proximal caterl01.7 + 55.6%
100.6 + 43.5%53.5 £+ 36.4%and184.9 + 87.8%. Hydrogen gas showed
significant decrease in colon transit time (p<0.0®)he distal colon, the
mean % changes for control, methane, hydrogenpsettdane-hydrogen
mixed gases are 98.7 + 2.6%7.8 + 9.3% 90.0 + 8.1% and 108 *
18.3%, accordingly. Only hydrogen gas group shovegghificant
decrease in colon transit time (p<0.05).

Hydrogen gas promoted colon transit in the proxiowbn by 46.5% ,
and by 10% in the distal colon. This study has shivat bowel gas from
enteric microflora, especially hydrogen gas caedftolon transit time,
as well as small bowel motility and transit timesdebed by previous
studies. Furthermore, faster colon transit showrth@ proximal and
distal colon with hydrogen gas suggest that hydmogas and its

metabolites might play a role in pathophysiologyrftammatory bowel

_23_



disease such as ulcerative colitis. This study wile a clue to further
understanding the effect of bowel gases in thercalod inflammatory

bowel diseae.

Key Words : hydrogen gas, methane gas, colon trams
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