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Abstract : We applied radiofrequency thermocoagulation(RF.T.C) to the rat sciatic
nerve on one side of the body. Animals were divided into four groups, to which RF.T.C
was applied at temperatures of 50, 60, 70 and 80 C, respectively, for 45 seconds.
Autotomy, motor function, and response to heat and mechanical stimulation were
examined for 6 weeks. Autotomy was observed in the foot on the RF.T.C side, in
proportion to the increase in the RF.T.C temperature above 60°C. Normal responses of
digit spread, grip strength and foot drop in motor function were reduced immediately
after RF.T.C treatment, and then recovered slowly at a rate dependent on the
temperature. A nociceptive test based on heat stimulation of the plantar showed
temporary hyperalgesia on the RF.T.C side. A touch sensitivity test for mechanical
stimulation using Von Frey hair filaments was more sensitive on the RF.T.C side.with
increased temperature. It was concluded that these rats had similar characteristics to a
neuropathic pain model.

In a second study, we administered sarpogrelate hydrochloride orally to rats with
R.F.T.C applied to the sciatic nerve at 70°C for 45 seconds. Each rat was then examined
for 8 weeks. In the sarpogrelate hydrochloride group, the RF.T.C effects decreased in
both number and extent of autotomy, and the abnormal motor function response, and
especially the grip strength, recovered a little more quickly. Hyperesthesia observed
upon heat and mechanical stimulation also declined more rapidly, and the number of
animals with this condition decreased. Histologically, we have observed axon
degeneration in the sciatic nerve on the RF.T.C side, and reduced degeneration was
observed following sarpogrelate hydrochloride treatment. Sarpogrelate hydrochloride is a
selective serotonin (5HT2) receptor antagonist that results in anticoagulation of
thrombocytes and expansion of blood vessels. Hence, it may have positive effects on the
microcirculation following R.F.T.C-induced nerve injury.

Key words : radiofrequency thermocoagulation, neuropathic pain, autotomy, hyperesthesia,
sarpogrelate hydrochloride
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Fig. 1. A rat was anesthetized with sodium pentobarbi-
tal. The common sciatic nerve was exposed at
the level of the middle of the thigh by blunt dis-
section through biceps femoris. We applied ra-
diofrequency thermocoagulation to the rat
seiatic nerve using a sluyter needle.
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Fig. 2. Autotomy was observed in the hindlimb on the radiofrequency ther-
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mocoagulation side. The rat attacked the own claws and hindlimb.
The phenomenon of autotomy was a result of unusual and unpleas-
ant sensations referred to the injured nerve.
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Fig. 3. Radiofrequency thermocoagulation was applied at the temperature of 50,60,70
and 80 °C. We observed autotomy of the rats for six weeks.
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Temperature of radiofrequency thermocoagulation
Fig.4. Autotomy was observed above 60°C and Wall's scale of autotomy was high
in proportion to the increase in the temperature of radiofrequency
thermocoagulation. Oscale 1 A scale 2 Hscale 3 M scale 5
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Fig.5. We observed autotomy of rats in sarpogrelate group (n—20) and non—sarpogrelate
group (n=20) for eight weeks after radiofr ther ion.
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Fig.6. Autotomy rats were examined in Wall's scale in sarpogrelate group and non—
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Fig.7. The first behavior of diigit spread in motor function was examined for six weeks
after radiofrequency thermocoagulation. Absence of the response was 0, abnormal
response was 1 and normal response was 2.
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Fig.8. The behavior of digit spread in motor function was examined in
sarpogrelate group and non—sarpogrelate group for eight weeks after
radiofrequency thermocoagulation. Absence of the response was 0, abnormal
response was 1 and normal response was 2.
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Fig.9. The second behavior of grip strength in motor function was examined for six
weeks after radiofrequency thermocoagulation. Absence of the response was 0,
abnormal response was 1 and normal response was 2.
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Fig.10. The behavior of grip strength in motor function was examined in sarpogrelate
group and non-sarpogrelate group for eight weeks after radiofrequency
thermocoagulation. Sarpogrelate group had normal response earlier than non—

sarpogrelate group. —@—Sarpogrelate group  —r—Non-sarpogrelate group  * P<0.05

]
]
2]

7 14 21 28 35 42
Days after radiofrequency thermocoagulation
Fig.11. The third behavior of foot drop in motor function was examined for six weeks
after radiofrequency thermocoagulation. This behavior was recovered early after RF.T.C.
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Fig.12. The behavior of foot drop in motor function was examined in sarpogrelate
group and non-sarpogrelate group for eight weeks after radiofrequency

92
o~
L
<
£
S
=z
I
o
£
s 1}
c
=3
<
o
1
o
o
c
o
H
<
0 , . .
0 7 14 21
thermocoagulation.
9 r
w 8
=
5 7
o
B 6
a b5
]
=z 4
&3
2
1
0
-1

—8— Sarpogrelate group =2 Non-sarpogrelate group

28 35 42
Days after radiofrequency thermocoagulation

Fig.13.Heat stimulation test was examined for six weeks after radiofrequency
thermocoagulation. s 50°C —5-60°C —A-70°C —6~80°C
P.W.LD.=Paw withdrawal latency difference
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Fig.15. Heat stimulation test was examined to the rats in sarpogrelate group and non—
sarpogrelate group ;to which radiofrequency thermocoagulation was applied at 70°C for 45
seconds. PW.LD. was smaller from 35th to 56th in sarpogrelate group.

—8— Sarpogrelate group —4— Non-sarpogrelate group * P<005

PW.L.D = Paw withdrawal latency difference
( Radiofrequency thermocoagulation side paw — The opposite side paw ) seconds

sl

Non-sarpogrelate group Sarpogrelate group

Fig.16. Heat stimulation test for eight weeks after radiofrequency
thermocoagulation at 70°C for 45 seconds. Hypoalgesia rats increased and
hyperalgesia rats decreased in sarpogrelate group.
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Fig.17. Mechanical stimulation test using Von Frey filaments was examined for
six weeks after radiofrequency thermocoagulation. It was more sensitive on the
radiofrequency thermocoagulation side with increased temperature.
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Fig.18. Mechanical stimulation test using Von Frey filaments was examined for eight weeks in
sarpogrelate group and non-sarpogrelate group. Non—sarpogrelate group was more sensitive
from 49th to 56th than sarpogrelate group.
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Flg.19. An electron microscopic photograph of the rat sciatic nerve in
non-sarpogrelate hydrochloride group. We did not administer sarpo-
grelate hydrochloride orally to the rat with radiofrequency thermoco-
agulation applied to the sciatic nerve at 70 ‘C for 45 seconds. The
sciatic nerve of radiofrequency thermocoagulation side was resected
at four weeks and was viewed in the electron microscope. Degenera-
tion changes (arrow) were shown in the axon of the sciatic nerve.

Fig. 20. An electron microscopic photograph of the rat sciatic nerve in sarpo-
grelate group. We administered sarpogrelate hydrochloride orally to
the rat with radiofrequency thermocoagulation applied to the sciatic
nerve at 70°C for 45 seconds. The sciatic nerve of radiofrequency ther-
mocoagulation side was resected at four weeks and was viewed in the
electron microscope. In the axon of the sciatic nerve, the reduced de-
generation change (arrow) was observed following sarpogrelate
hydrochloride.
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