FEYESYA| Vol.26, No.2, pp.91~108, 2009
Journal of Meridian & Acupoint

el TNBS 7+ thd QoA wEimel Kl Bkl

gtistm sholmichst Zatzstny

Effects of Electroacupuncture on the Visceromotor Response to Colonic
Distension in TNBS-Induced Colonic Inflammation in Rats
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Dept. of Meridian & Acupoint, College of Korean Medicine, Wonkwang University

Abstract

Objectives: Single colorectal instillation of trinitrobenzenesulphonic acid (TNBS) causes a dose—dependent
increase of visceral motor response (VMR) and severity of inflammation. In this study we compared the
effects of electroacupuncture in the different acupoints in the acute colitis induced by TNBS intracolonic
injection in rats.

Methods: In Male Sprague—Dawley rats, weighing 250~400g, a single colorectal administration of TNBS
bmg/kg and 50% ethanol under isoflurane anaesthesia after an overnight fast. Electrodes for
electromyography (EMG) recording were stitched into the external oblique musculature under general
anesthesia. Acupoints of LI4, ST25, or ST36 were stimulated by electroacupuncture, respectively. The
balloon was inserted intra—anally and visceral motor response (VMR) to colorectal distensioin (CRD) was
quantified with an EMG recording system.

Results: At an observation of the visceral hyperalgesia in the day—time series, the visceromotor response
increased significantly 3 days after TNBS intra—rectalcolonic injection in rats. Electroacupuncture on either
ST25 or ST36 suppressed the visceromotor response to colorectal distension, but not LI4, at 3 days after
TNBS injection. Pretreatment of naltrexone (10 mg/kg, i.p.), opioids antagonist, inhibited the VMR suppress
of 10Hz EA to ST36 but not phentolamine (5 mg/kg, ip.). Pretreatment of either naltrexone or
phentolamine inhibited effects of 10Hz EA to ST25.

Conclusions: Data show that EA at either ST25 or ST36 potently inhibits hypersensitivity of colorectum
after TNBS induced colitis and is differently mediated through the endogenous opioid system and adrenergic
system.
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A: Control B: TNBS 1D
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Figure 1. The representative  visceromotor
response (VMR) to staircase increase in
colorectal distention (CRD) pressure from
20 to 120 mmHg.

The upper trace represents the EMG activity responded from
the external oblique musculature. The bottom lines represent
intracolonic pressure applied for 20 sec. D; days after a
single colorectal administration (0.8 ml) of a 1:1 mixture
trinitrobenzenesulfonic acid (TNBS) (5 mg/kg BW) and 50 %
ethanol.
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under the curve) FC=Z WIW3t7] 93},
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E-&2 AT Table 13 Fig. 2004
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A TNBS 9 FYOD)S %51 %= B4
a(Contro)# =LA zolE YEPHA 3%k
th. TNBS 9 & 194 1136 %=
oF7te] F7hE RAou, BAAHSE {93t
A gttt 3Y A= 265.3 % (p<0.001)=
- frostAl S7tE A=, olgd Fte
547 2042 % (p<O0.0DZE AL FAEHAL
U 3dAlo] wsty ZHAastATh 40 mmHg
CRD ¢48<& 718 BtolXe 9 B¢ ¢
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1853 % (p<0.0DZ FY3stAl VMRe] 57}
s #EE 4 Atk 60 mmHg CRD ¢

HoMe Y T4 19Ad= 42 91%
9} 1335 %= VMR #S YERIAT &
AA e %, 399 5¢4A 4
260.7 % (p<0.001)$+ 165 % (p<0.05)E
TNBS ¢ 2ol Hlsted fFoaiA S7t
sty Azak facske ARE RAFAY
(Fig. 2).
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Az Aadste AY¥S Bt aHd=
VMR2 594 Z71d 43S dehda 9l
AH(Fig. 2).
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Figure 2. Averaged visceromotor responses
(VMR) to graded colorectal distension
(CRD) recorded under control conditions,

after colon inflammation (TNBS).

All data are expressed as percentages of control and mean *
SEM. D, days after a single colorectal administration (0.8
ml) of a 1:1 mixture trinitrobenzenesulfonic acid (TNBS) (5
mg’kg body weight) and 50 % ethanol; n = 6 in each times. *
indicates statistical significant differences from pre-TNBS
administration (0D) within the same CRD pressure condition
(x P < 0.05; =+ P <001, # P < 0.001).
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ool Y30 cHst EhHEkE sof
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394 74 =ZA VMRo| 7189, e
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A(LI4), E=H (ST36)E KiE(ST25)] o
3 EHHEL(Ims  pulse duration, 2 mA
intensity, 10 Hz frequency, and 30 min
periods)s 77 Fdste] VMR ®H3to] o
g 895 s 18 3 Ax TNBS
o % 39 A HEA CRD &8 A=
st VMRS TEAHE HoF= Zloth
o} vlalste], WMl Ao (L4l ti E
Fli(Fig. 3B) VMR S®4Ho 24 &
HE mAA FZsRoh w0 A g

(ST36)0 w3t eIk (Fig. 3C)2 207120
mmHg®] CRD ¢#g€#=9] st VMR ¥
Aol JAHT Y& HAFAT EF
A FAEm(ST25) (Fig. 3D)IA = VMR &
B0l JAH LS HAFAHFig. 3).
ok Rl 2k VMR SR oA
a7 jfzel wEp zfolzb vy I9l

b, ol& {8ty Zhzte) dddtelA #FE
vl shed Bgkeh

B: TNBS 3D + EA LI4

Figure 3. Typical recordings showing effects of
electroacupuncture (EA) on the
visceromotor  response to  colorectal
distension in TNBS - induced acute
colitis.

The upper trace represents the EMG activity responded from

the external oblique musculature. The bottom lines represent

intracolonic pressure applied for 20 sec. Electroacupuncture
was applied on 3 days after TNBS colorectal injection.
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TNBS ¢ 39 543 VMR AUC#H=
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& 5).

Gpel dig

T A8 VMR F#

_97_



B
Mo
02
e
0z
Mo
)
to

>

AL 207120 mmHgE 7}8F CRD &g o
2} Ztz} 2651 %, 255 %, 260 %, 2005 %,
189.7 %S}t 2045 %5 YepdozZN A4S
Blo] Hlgte] VMRE S&40] S7HES ¢
4 Utk 30% Bk wHES vete 3
oA 158 Aol &S CRDel tigk VMR
o] ZTEAL 20 mmHgdlA 2502 %, 40
mmHgol| A 245 %, 60 mmHgolA 2505 %,
80 mmHgolA 1856 %, 100 mmHgolA
1758 %, 183l 120 mmHgol A 195 %=
A543 fFogt ztolojuk VMR E8#A4S
AA e AFE Holx EIHth 30%<
Tkl B¢ Fole 279 CRD ¢H¥
o thate] 246 %, 251 %, 2359 %, 189 %,
185.3 %<} 1851 %< VMR $E4S YEt
W, 608 Aol Z+ 280 %, 241 %,
2455 %, 196 %, 177 %9+ 179 %Z Yeh)
Atk o=, Aol gk wmaHklEe] TNBS
Fdoz of7ld VMR ZEAS A8HA
Xt des EHAFe HolthFig 4 &
5)

G EEE 2], R=H(ST36) &
okl T 2945 Jehla JdATh
20 mmHg CRD %¥<& 784S o, VMR
o] TEAL 238 %ITHl WhHHEK Bl
= 1856 % (p<0.05), TEHHEK A Foll=
1625 % (p<0.01), A=o] B¢ ¥ 30% A
e 1755 % (p<0.05)E fo3tA oA E
Atk 40 mmHg CRD ZANME A7t
wat 2753 %, 182 % (p<0.05), 176 %
(p<0.05)9} 1655 % (p<0.0)Z Z+7} VMR
o] FEAo] Wikl <8l A= ATt

x
0z
Ju
k>
e
]
N
2
fol

60 mmHgolAM< A= A 251 %7F wHHH
iske BN 27 2371 %, 1938 %
(p<0.05)%} 1856 % (p<0.05)2 A& 2
H7b FEEA #EHJAY vny g
CRD +gz7AdMEe A= A 1881 %7}
ToRlERol <sted Z+zh 1567 %, 141 %
(p<0.05)9} 148 %= AAFHALY. ol A=
A 80 mmHg CRD ¢&o]Ae VMR &
ol oE sty xxd Hlste] HA YEhd

AAet= Ax7t S & F AAJT 100
mmHg CRD $48dA= VMR S&4°] #
= A 1761 %, EHHEL F 1235 %
(p<0.01), A= & 1382 % (p<0.05)9} 120.8
% (p<O.0DZE T3 gAEHR7 BFEHA
o 28y 120 mmHgel 733 CRD ¢H&lol
A VMR ZEAe 0 Ko os)
o FIEHA JAHA ZIATAST A
1855 %, A= F 1556 %, A= % 1695
%} 1485 %)(Fig. 4 & 5). oo AE
A R 9% VMR S84 ¢

= 98k CRD o8 ZdodA ¢ F3
M, Azt CRD ¢tgo] F71gd wet &

b Fade 5AS BoFa ok

rl

2,

Tt

],

ol

A=)

KHE(ST25) kL 20 mmHg CRD

dEe eSS W, VMRY FEALS
2055 %R=d HHHE Sotdl= 1855 %
(p<0.01), EgHER AZFd= 1658 %

(p<00DE FolaH AAHTGA A2o] 2
W 3 308 A= 266 % (p<0.05)E IA|
a9 A%Eo, 1 oA Frr} 2o

_98_



BIFel TNBS 72t CHEIHOIM E|#el XI5 BEMO O/X|= HR

E%th 40 mmHg CRD ZAAAMEZ A7t
we} 2655 %, 1952 % (p<0.05), 1759 %
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Figure 4. Effects of EA to either LI4 or ST36 on
the visceromotor responses to colorectal
distension in the TNBS-induced acute

colitis.

All data are expressed as percentages of control (-3D) and
mean * SEM.The responses to graded CRD were measured
following either LI4 or ST36 EA with 3 days after
intracolonic TNBS. Each times represent VMR measured time
before and after EA during 30 min with the parameters of
EA which were 1 ms duration, 10 Hz frequency, and 2 mA
intensity, respectively. The grey horizontal bars indicate the
EA period. * indicates statistical significant differences before
and after EA (+ P < 005, *+ P < 0.01).

350 —o— Control
—o— LI4
—&— sT25
300

N
2
8

% Changes of EMG Activities
g & B
2
*

Figure 5. Effects of EA to ST25 on VMR to
coloretal distension in the TNBS-induced

acute colitis.

All data are expressed as percentages of control (-3D) and
mean = SEM.The responses to graded CRD were measured
following either LI4 or ST36 EA with 3 days after
intracolonic TNBS. Each times represent VMR measured time
before and after EA during 30 min with the parameters of
EA which were 1 ms duration, 10 Hz frequency, and 2 mA
intensity, respectively. The grey horizontal bars indicate the
EA period.* indicates statistical significant differences before
and after EA (x+ P < 005 #+ P < 0.01).
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naltrexone (10 mg/kg) ®=+ a-adrenoceptor
Z28A 91 phentolamine (5 mg'ke)S 274 &
AEA 3 F RS T Kfwel dig 10
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intensity, and 30 min periods)©] 40 mmHg
CRD ¢EA=e] tst VMR SEA o] o
st a5 X AE #EAIY T

2 oo

of

opioid

Table 1. Effects of either naltrexone or
phentolamine pre-administration on EA
induced suppression of the VMR in acute
colitis

Pretreated Post EA times

Drug ~60 min -30 min 0 min 15 min 30 min 60 min

The VMR to 40 mmHg CRD before naltrexone (10 mg/kg)
was intraperitoneally administered was averaged and used as
the 100 % control (60 min). The response 40 mmHg CRD
was measured following  either ST36 or ST25
electroacupuncutre after ip. naltrexone pretreatment with 3
days after intracolonic TNBS. N=6 in each group. * indicates
statistical significant differences before and after EA (P <
0.05). 10 Hz EA was applied for 30 min as mentioned above.

o

Opioid Z&A|Q] naltrexone Hi **| A

S AFEY EEH CEHEER D 60E A
AZH 40 mmHg CRD Ao thdt
VMR &% 7|22 Wiflik 302 do=
985 %R, EHkEK P 1152 %
olAth. 10 Hzo] ‘Eiflike]l == ¢
1056 %2 A= Zdl Hlgte] T3 2o &
Yt A Egem, A5 AFd= 1016 %
2 A EhaEkel axvl yeEuA gt
o 2y EERE 307 Aldl= 986
% (p<0.05)Z VMR E#Ao] o3t 5+
o2 AT ¥ naltrexoned fi A
2ahA] e AP B HEHIEK
2 old9 HAFARAAN & F Uxol, A=
= 765 % (p<0.05), A= AF 704 %
(p<0.05)¢F A= & 308 Ao 745 %
(p<0.05)Z EHFlE st VMR $&4
o] frolstAl FFAEAh(Table 1, Fig. 13).

KA EgEEL QoA+, naltrexone©]
g A 5o =HA F2 el A, HHk]
i, 42 40 mmHg CRD &A= tjs}
o VMR Z8A4o] 956 %@qoH, A3 =
ot 705 % (p<0.052 VMR ZEAJo] o)
A2, AT AFoe 759 %9} AT F
08 AdE 856 %E FTEA] JAHE
BEES Ho olHe ATAFLY FASIA
t}. 22y} naltrexone #j g FoH A7
M= EERE Al 113.6%A 3, A
= E9+S 906 % (p<0.05)Z VMRe] A
Aoy, A= AFo= 89.3 % (p<0.05)}
= F 308 A 905 %2 ZTEA 0] JA 5
£ o] #&HJHTable 1, Fig. 13). ©]¥
3 TRAol JA = naltrexones Fo3}HA]

e AgT sl osAw,

g
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Figure 13. The role of endogenous opioids to the
effect of 10 Hz EA on the TNBS-induced

acute colitis.

The VMR to 40 mmHg CRD before naltrexone (10 mg/kg)
was intraperitoneally administered was averaged and used as
the 100 % control (-60 min). The response 40 mmHg CRD
was  measured following  either ST36 or ST25
electroacupuncutre after ip. naltrexone pretreatment with 3
days after intracolonic TNBS. Arrows indicate the time of
naltrexone injection. The grey horizontal bars indicate the EA
period. * indicates statistical significant differences before and
after EA (P < 0.00).

a-adrenoceptor Z A2l phentolamine
AA A¥EES AWHEST. Phentolamine
i AEskA gL APFolM LR
RS TNBS F4o2 oprld J4
A 379 40 mmHg CRD ¥&#ol tjs}
Z7Fd VMR 84S oA Al
ZTHTable 1, Fig. 14). ¥4, phentolamine
il A ARTelA L= EHERE 30%
Aelle 1056 %Hom, HHHE 2 Hol=

1005 % oAk 10 Hze] wgskilgko] =38
He B¢ &B5 %2 A Mo Hl§he]
VMR S&4°] ZAaHASY Fods Yy
BAE &%, A5 AFde 745 %
(p<0.05)Z FFAaH Ao, EHHE $ 30%
Aole 806 %= VMR Zi/4o] JA=HA

¢

funs)
=

£ é";: [EH[ o

tH(Table 1, Fig. 14).

Fhe FgRER Aol A=, naltrexone©]
B Mg Fol HA &2 el A, s
39 Zl%ﬂ% 40 mmHg CRD ¢t&at=o djs}
o VMR E&A40] %56 %FoH, A= &
ok 705 % (p<0.05)2 VMR ZF&A°] JA
93, A AFE B9 %S AT F
308 A= 8.6 %= TEAo AA|H=
S HYHTable 1, Fig. 14). 13y
phentolamine f#ii #g] Foj® AFTFAM=
el 30 A= 1069 %, F Aol 104.7
%R, A T4 90.6 %= VMRE JA|
a7t gldew, A5 AFde %7 %%
A= F 308 A 931 %Z VMR FEA

5

3R tH(Table 1, Fig. 14).

60 -

% Changes of EMG Activities

401 —O— sT36
—— sT25

—8— PTA-ST36

20 —— PTA-ST25
gl y — .
-60 -30 0 15 30 60

Post-EA time (min)

Figure 14. The role of a-adrenoceptor to the
effect of 10 Hz EA on the TNBS-induced

acute colitis.

The VMR to 40 mmHg CRD before pentolamine (5 mg/kg)
was intraperitoneally administered was averaged and used as
the 100 % control (60 min). The response 40 mmHg CRD
was measured following  either ST36 or ST25
electroacupuncutre after ip. phentolamine pretreatment with 3
days after intracolonic TNBS. Arrows indicate the time of
PTA injection. The grey horizontal bars indicate the EA
period. * indicates statistical significant differences before and
after EA (P < 0.05).
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