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Effect of Clonidine on the Changes in Dorsal Horn Cell
Activity Induced by Chemical Algogenics

Kwang Hoon Lee*, Jin Hyuk Kim, Hong Kee Shin and Kee Soon Kim

Department of Physiology, College of Medicine, Hanyang University, Seoul, Korea
* Department of Internal Medicine, Wonju College of Medicine,

Yonsei University, Wonju, Korea

The present study was undertaken to investigate the effect of clonidine on the response of the dorsal

horn cells to intra-arterially administered bradykinin (BK: 40 yg) and K+ (4 mg) in spinal cats and cats
with intact spinal cord. The change in the activities of low threshold (LT), high threshold (HT) and
wide dynamic range (WDR) cells induced by BK and K+ were determined before and after treatment

of animals with clonidine. Also studied was mechanism of inhibitory action of clonidine on the

responses of dorsal horn cells to the chemical algogenics.

Number of WDR cell responded to intra-arterially administered BK and K* was greater in spinal

animals than in cats with intact spinal cord. Following administration of BK or K* no change was

observed in the activity of LT cell whereas activity of HT cell increased invariably. The increased

response of HT cell to BK and K* was markedly suppressed by clonidine. On the other hand, such
inhibitory actions of clonidine were almost completely blocked by yohimbine. The majority of WDR cells

were activated by K* while response of WDR cells to BK was diverse (excitatory, inhibitory or mixed).

These results indicate that clonidine inhibits responses of the dorsal horn cells not only to thermal

or mechanical stimulations but also to chemical algogenics, and that the inhibitory action of clonidine

is generally mediated through excitation of a,-adrenoreceptors.

Key Words: Drosal horn cells, Bradykinin, K*, Spinal animals, Yohimbine, Clonidine.
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Table 1. Response of the dorsal horn cells to the intra-arterially administered bradykinin (40 #g) and potassium ion

(4 mg) in the cat

Response pattern

Animal Cell Number of
type type Lreatment total cell
Yp yp Excitation Inhibition  Excit. & Inhib.  No response al ce

Spinalized LT BK - - .- 3(100%) 3
(T3) K+ - - - 3(100%) 3
Spinalized HT BK 5(100%) - - - 5
(Ts) K+ 4(100%) - - - 4
Spinalized \ypp , BK 21(56.8%) 4(10.8%) 10(27.0%) 2(5.4%) 37
(T,s) K+ 25(75.8%) - 4(12.19%) 4(12.1%) 33
Intact g BK 1(12.5%) 3(37.5%) - 4(50.0%) 8
Spinal Cord K+ 7(77.8%) - - 2(22.2%) 9

LT: low threshold cell, HT: high threshold cell, WDR: wide dynamic range cell, BK: bradykinin

— 248 —



>

40
30

20|

EVENTS

10

w

20

15

10

"EVENTS

<

(1] 25 50 75 100 125

O

20

15

10

EVENTS

0 25 50 0 1

Time in seconds

Fig. 1. Response of LT cell to intra-arterially
administered bradykinin (404g) or potassium ion
(4 mg) in the spinal cat.

A: Cell type of dorsal horn cell which responds
only to light mechanical stimulation such as
brush. Each mechanical stimulation was
applied for 10 sec.

B & C: Responses of LT cell to bradykinin and
potassium ion, respectively. Arrows under
the each figure indicate the time when brady-
kinin and potassium ion were administered.
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Fig. 2. Effect of clonidine (304g/kg) and yohim-

bine (60xg/kg) on the bradykinin-induced

changes in the activity of HT cell in the spinal
cat.

A: HT cell, showing that it responds only to
noxious mechanical stimulation such as pinch
and squeeze.

B: Control response of HT cell to intra-arterially
administered bradykinin.

C: Clonidine-induced inhibition of the response
of HT cell to bradykinin.

D: Recovery of clonidine-induced changes in the
response of HT cell to bradykinin following
yohimbine administration.

— 249 —



—h gz atsl A

EVENTS
v
Q

Q 25 50 757 100 125

0 125 [] 75
Time in seconds

Fig. 3. Effect of clonidine (30.g/kg) and yohim-

bine (60ug/kg) on the K*-induced changes in

the activity of HT cell in the spinal cat.

A: Same as illustrated in Fig. 2A. .

B: Control response of HT cell to intra-arterially
administered K*.

C: Clonidine-induced inhibition of the response
of HT cell to K*.

D: Recovery of clonidine-induced changes in the
response of HT cell to K* following adminis-

tration of yohimbine.
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Fig. 4. Changes in the excitatory response of

WDR cell to bradykinin (40y4g) by clonidine

(30ug/kg) and yohimbine (604g/kg) in the spi-

nal cat.

A: WDR cell, showing that it responds both to
non-noxious and noxious mechanical stimu-
lation such as brush, pressure, pinch and
squeeze.

B: Control response of WDR cell to intra-
arterially administered bradykinin.

C: Clonidine-induced inhibition of excitatory
response of WDR cell te bradykinin.

D: Recovery of clonidine-induced inbibition of
WDR cell response to bradykinin after
administration of yohimbine.

— 251 —

EVENTS

EVENTS

20

19

10t

PR _PI

I

0 20 0 80

15

100 1

125

d

t25 90 75 100 1

Time in seconds

Fig. 5. Changes in the inhibitory response of
WDR cell to bradykinin by clonidine (30 xg/kg)
and yohimbine (60 ug/kg) in the spinal cat.

A: Same as illustrated in Fig. 4A.

B: Inhibitory response of WDR cell to brady-
kinin.

C: Clonidine-induced conversion of inhibitory
response of WDR cell to bradykinin into
excitatory response.

D: Conversion of clonidine-induced inhibitory
response of WDR cell to bradykinin into
excitatory response.
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in the excitatory-inhibitory

response of WDR cell to bradykinin (40 zg/kg)
induced by clonidine (30 ug/kg) and yohimbine
(60 1g/kg) in the spinal cat.

A:
B:

C:

Same as illustrated in Fig. 4A.
Excitatory-inhibitory response of WDR cell to
bradykinin.

Clonidine-induced conversion of excitatory-
inhibitory into

response to bradykinin

inhibitory-excitatory response.
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Fig. 7. Responses of WDR cell to intra-arterially

injected potassium ion (4 mg) before and after

administration of clonidine (30 xg/kg) and yo-

himbine (60 ug/kg) in the spinal cat.

A: Same as illustrated in Fig. 4A.

B: Control response of WDR cell to K+.

C: Clonidine-induced inhibition of response of
WDR cell to K+.

D: Effect of yohimbine on the clonidine-induced
inhibition of WDR cell to K*.
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