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The Analgesic Effect and Its Mechanism of
Electroacupuncture in the Type II Collagen-induced
Arthritis Rats : Mediation by Serotonergic Receptors

Ryu Seong-ryong, Baek Yong-hyeon and Park Dong-suk

Department of Acupuncture and Moxibustion, College of Oriental Medicine, Kyunghee University

Objectives : To evaluate the analgesic effect of electroacupuncture on Choksamni (ST36) in the
collagen-induced arthritis rats and investigate the role plaved by serotonergic receptor subtypes (5-HT)4,
5-HTis, 5-HT,) in the antinociceptive effect of electroacupuncture in the thermal hyperalgesia test.

Methods : Immunization of male Sprague-Dawley rats with bovine type II collagen emulsified in
incomplete Freund's adjuvant, followed by booster injection 14 days later induced collagen-induced
arthritis (CIA). The thermal hyperalgesia was evaluated weekly with tail flick latency (TFL). In the
fourth week after first immunization, EA stimulation (2Hz, 0.07mA, 0.3ms) was delivered into Choksammni

for 20 minutes. We measured the analgesic effect of EA with TFL afer intraperitoneal injection of
normal saline, WAY100635, SB216641 and GR125487.

Results © TFLs were gradually decreased in CIA as time elapsed after the immunization of
arthrogenic collagen and the maximum value was reached from third to fifth week. EA stimulation on
ST36 inhibited chronic inflammatory pain induced by CIA. The analgesic effect of EA was inhibited by

pretreatment of 5-HT,a antagonist (WAY100635), 5-HTis antagonist (SB216641) and 5-HT; antagonist
(GR125487).
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Conclusion : Electroacupuncture has the analgesic effect on chronic inflammatory pain and its
mechanism was mediated by 5-HTia, 5-HTis and 5-HT.4. '
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Table 1. Change of Tail Flick Latency in the Collagen-Induced Arthritis Rats

No. of animal Change of tail flick latency(%)

baseline
6 0

Time: 1 week

-1741£2,0

5 week
-46.6+1.0

4 week

-4570+1.5

3 week
-44.41+2.0

2 week

-37.19£2.0

Results were presented as meantS.D.
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Fig. 1. Changes of tail flick latency in the collagen-induced arthritis rats
Sprague-Dawley rats were immunized with bovine type II collagen emulsified in incomplete Freund's adjuvant
(iCFA), followed by booster injection at 2 weeks with collagen emulsified in iCFA. After first immunization, TFL
decreased as time passed by and reached the minimum value from 3rd to 4th week.
Time = baseline : first immunization with bovine type I collagen emuilsified in iCFA.
the mean, expressed by percentile changes of TFL on each tested week.

Each value represents

Table 2. Changes of Tail Flick Latency by Electroacupuncture in the Collagen~Induced Arthritis
Change of tail flick latency(%)

Group No. of animal - X
Time: 0 min 10 min 20min 30min 45min 60min
None Tx 6 0 -06+4.3 -15+2.0 26124 0.8+3.6 27129
EA 6 0 27644 7%+ 4077+94%x  336157xx  244%43%x  17.9+2.6%x

Results were presented as mean+S.D.

The statistical difference between groups was evaluated by Independent-Samples T test.
*+p<0.01, compared with None Tx group.

EA: group of arthritic animals treated by electroacupuncture on the ST36.

None Tx: group of arthritic animals without any treatment.

3. WAY100635 HIRRE £ TRk
$ERBR

WAY100636 AAHA £ 2=H AdAI7e 3
T TFL Z74ee AAAS $ 0%, 208, 0%, 46
B 2 60l A7 -24+47%, -77+47%, -69+3.8%,
-08+4.0% 2 00+37%2 W3S Yehfol Aey4d
g HAAHA F BE=H  AAAETe Wsi280453%,

40.0+9.9%, 32.645.9%, 24.6:46%, 19.7+3.3%)l w]&}
o Z+7b 94 E A (p<00)E B tHTable
3, Fig. 3).

4. SB216641 miERE % T|IRIES
SERB MR

SB216641 AHA F R=H  APASTY #HIE
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TFL 37H8¢ ARAT ¥ 108, 0%, 0%, 658  53% 400:99%, 326:59%, 246+46%, 19.7+33%)
2 0Bl A7 -50:39%, -85:37%, -80t60%, o vlatd zZtzt fAAdE #A (E<OODE HAd
33134% 2 17+38%< W3l yehio] BgA4d (Table 4, Fig. 4).
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Fig. 2. Effects of electroacupuncture on the changes in tail flick latency
None TX group was composed of arthritic animals without any treatment.
EA group was composed of arthritic animals treated by electroacupuncture (2Hz, 0.07mA, 0.3ms) at left ST36.
Results were presented as meanzS.D.
Time ‘0’ indicates the time before treatment.
Time ‘10, 20, 30, 45, and 60’ indicate the time after the onset of treatment.
The statistical differences between groups were evaluated by Independent-Samples T test.
*xp<0.01, compared with control group.

Table 3. Changes of Tail Flick Latency by Electroacupuncture with WAY100635 pre-treatment in the
Collagen—Induced Arthritis

Change of tail flick latency (%)

Group No. of animal

Time: 0 min 10 min 20min 30min 45min 60min
NS+EA 6 0 280153 40.0+9.9 326459 24646 19.7+3.3
WAY+EA 6 0 2444 Txx =T T+4 T -69238%+ -08+40%x  0.0x3.7*+*

Results were presented as mean+S.D.

The statistical difference between groups was evaluated by Independent-Samples t test.

*+p<0.01, compared with NS+EA group.

NS+EA : Group of arthritic animals pretreated intraperitoneally with 0.1 m#/100g of normal saline followed 15
minutes later by electroacupuncture on the left ST36.

WAY+EA : Group of arthritic animals pretreated intraperitoneally with 0.8 mg’kg of WAY 100635 dissolved in
normal saline followed 15 minutes later by electroacupuncture on the left ST36.
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Fig. 3. Effect of electroacupuncture on the changes of tail flick latency
NS+EA group was composed of arthritics animals pretreated intraperitoneally with 0.1 mé/100g of normal saline
followed 15 minutes later by eletroacupuncture on the left ST36.
WAY+EA group was composed of arthritic animals pretreated intraperitoneally with 0.8 mg/kg of WAY 100635
dissolved in normal saline followed 15 minutes later by electroacupuncture on the left ST36.
Time = 0 min : 15 minutes after pretreatment and electroacupuncture.
Results were presented as meanzS.D..
The statistical difference between groups was evaluated by Independent-Sarnples T test.
**xn<0.01, compared with NS+EA group.

Table 4. Changes of Tail Flick Latency by Electroacupuncture with SB216641 pre-treatment in the
Collagen-induced Arthritis

Change of tail flick latency (%4)

Group No. of animal : - -
Time: 0 min 10 min 20min 30min 45min 60min

NS+EA 6 0 28.0+5.3 40.0+£99 32.6+5.9 24.6+46 197433

SB+EA 6 0 50239kx  -85+37xx  -80x60%x  33x34xx 1 743.8+x

Results were presented as mean+S.D.

The statistical difference between group was evaluated by Independent-Samples T test.

*+xp<0.01, compared with NS+EA group.

NS+EA : Group of arthritic animals pretreated intraperitoneally with 0.1 m#/100g of normal saline followed 15
minutes later by electroacupuncture on the left ST36.

SB+EA : Group of arthritic animals pretreated intraperitoneally with 0.8 mg/kg of SB216641 dissclved in normal
saline followed 15 minutes later by electroacupuncture on the left ST36.
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Fig. 4. Effect of electroacupuncture on the changes of taif flick latency

NS+EA group was composed of arthritics animals pretreated intraperitoneally with 0.1 m8/100g of normal saline
followed 15 minutes later by eletroacupuncture on the left ST36.

SB+EA group was composed of arthritic animals pretreated intraperitoneally with 0.8 mg’kg of SB216641
dissolved in normal saline followed 15 minutes later by electroacupuncture on the left ST36.

Time = 0 min : 15 minutes after pretreatment and electroacupuncture.

Results were presented as meantS.D.

The statistical differences between groups were evaluated by Independent-Samples T test.

**p<0,01, compared with NS+EA group.

Table 5. Changes of Tail Flick Latency by Electroacupuncture with GR125487 pre-treatment in the
Collagen-Induced Arthritis

Change of tail flick latency (%)

Group  No. of animal

Time : 0 min 10 min 20min 30min 45min 60min
NS+EA 6 0 28.0+5.3 40.0+9.9 32.6£59 246146 19.7+3.3
GR+EA 6 0 07459+« 109165+ -~149+46%x -H51+66%x 12247 1+%

Results were presented as mean+S.D.

The statistical difference between groups was evaluated by Independent-Samples T test.

*xp<(0.01, compared with NS+EA group,

NS+EA : Group of arthritic animals pretreated intraperitoneally with 0.1 mfl/100g of normal saline followed 15
minutes later by electroacupuncture on the left ST36.

GR+EA : Group of arthritic animals pretreated intraperitoneally with 10mg/kg of GR125487 dissolved in normal
saline followed 15 minutes later by electroacupurncture on the left ST36.

5. GR125487 ®iRiE 1% TiEHE:o] 46%, -5166% R -12.2:7.1%9 W3}E el
ERMERE BAds AXA F E=E AIASTY 93
(28.0+5.3%, 40.0+£9.9%, 32.6x59%, 246+46%, 19.7+
GRIZRT ANz ¥ B=F AHNAQZ79 7 33%)°l vlstdd ZHZh Qe Fa (p<OODE
# TFL $718& AAAZ § 1082, 0%, 02, 45 B KTable 5, Fig. 5).
¥ 2 608zt -97:59%, -109:65%, -149+
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