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We recently described a novel animal model of trigeminal
neuropathic pain following compression of the trigeminal
ganglion (Ahn et al., 2009). In our present study, we adapted
this model using male Sprague-Dawley rats weighing
between 250-260 g and then analyzed the behavioral
responses of these animals following modified chronic
compression of the trigeminal ganglion. Under anesthesia,
the rats were mounted onto a stereotaxic frame and a 4%
agar solution (10 pL) was injected in each case on the dorsal
surface of the trigeminal ganglion to achieve compression
without causing injury. In the control group, the rats
received a sham operation without agar injection. Air-puff,
acetone, and heat tests were performed at 3 days before and
at3,7,10,14,17,21,24, 30,40, 55, and 70 days after surgery.
Compression of the trigeminal ganglion produced nociceptive
behavior in the trigeminal territory. Mechanical allodynia
was established within 3 days and recovered to preoperative
levels at approximately 60 days following compression.
Mechanical hyperalgesia was also observed at 7 days after
compression and persisted until the postoperative day 40.
Cold hypersensitivity was established within 3 days after
compression and lasted beyond postoperative day 55. In
contrast, compression of the trigeminal ganglion did not
produce any significant thermal hypersensitivity when
compared with the sham operated group. These findings
suggest that compression of the trigeminal ganglion without
any injury produces prolonged nociceptive behavior and
that our rat model is a useful system for further analysis of
trigeminal neuralgia.
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Fig. 1. Light micrograph showing compressed agar in the middle
of the left trigeminal ganglion. The injected agar compressed the
trigeminal ganglion. No inflammatory reaction was observed in the
parenchyma around the injected agar. Arrow, injection site of agar;
Scale bar, 200 pum.

A A 4 BT 4 gloleh. dlaEe) ol

e ) B Aslge] %

Aow % wl AAAAA qhite] B34

o e FUBilEiE AL o ok ol B

| 72 9 39 Y9 52 o) o

E Y-S ASY @ s 4

A SRS qhitel Felzm o vk 9 =
] s Iz

=
A== JRE o dehve 52 s9keE ¥
Z1Ae] 932 ZheE Fig 20 YeRIE o AA=
kA $& Lu(naive group)llAl= 40 psi L] 2]
A5 7Elox AgEES ofwdl Feuke= vEepiA|
exgkor, ARl ubs ARSIl agars FEHA| 28 (sham
group) HETOIAE AA = o4x] ok 2Fe] ukSa}
sl Boks wl fefdk Aol WA 4 glgiet. 2B
AR S ke 25l = agars T 2 o
TS 7RIS Wl FIAFY A Fhel frelsHAl

= T AATHP <0.05, Fig. 2A). ©]A
T TE 5 3 gl Srleldled, = ¥
309A7HA] el A A=l Qdeh. IS 9A] jhe
= 5 55UAl = A I visE FEoE 3EE
Ak A7 gk AR S gt vl o)
A= ol AEFE FUsklrkP <0.05, Fig 2B). 74 ¥
7R QA G w3l vEhd dbsE AR =
5 397 fofdk s eI = T 3097

A<=l



160 Gwi Y. Yang, Jun H. Mun, Yoon Y. Park, Dong K. Ahn

(A) Ipsilateral

'
=)
)

w
o
T

—@— Compression group (12)
—(O— Sham group (6)
—/\— Naive group (6)

Air-puff Thresholds (psi)

0 10 20 30 40 50 60 70

o
r

'S
[

»
o

-
o

Air-puff Thresholds (psi)

L ! L |

0 10 20 30 40 50 60 70
Time (Postoperative Days)

o
r

Fig. 2. Time course of changes in ipsilateral (A) and contralateral
(B) air-puff thresholds following compression of the trigeminal
ganglion (TG). Sham (n = 6) and naive (n = 6) animals did not pro-
duce any significant responses to air-puff stimulation. Ipsilateral
air-puff thresholds were significantly lower in the animals with
trigeminal ganglion compression (n = 12) than the sham-operated
group. Compression of the trigeminal ganglion produced mechani-
cal allodynia within 3 days following surgery persisted until post-
operative day 30, and then recovered to the preoperative levels at
55 days following the compression. Decreased air-puff thresholds
contralateral to the compression of the trigeminal ganglion were
also observed. *P < 0.05, sham vs. animals with trigeminal gan-
glion compression.
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Fig. 3. Time course of changes in the scores of pin-prick stimula-
tion. Sham (n = 6) and naive (n = 6) animals did not produce any
significant responses to pin-prick stimulation compared with the
values before compression of the trigeminal ganglion. Compres-
sion of the trigeminal ganglion (n = 12) produced significant ipsi-
lateral (A) and contralateral (B) hyper-responsiveness to pin-prick
stimulation, as compared with the sham-operated group. Ipsilateral
mechanical hyperalgesia persisted until the 40th postoperative day.
*P < 0.05, sham vs. animals with trigeminal ganglion compression.
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Fig. 4. Time course of head withdrawal latency (sec) following
thermal stimulation on ipsilateral (A) and contralateral (B) side in
animal with compression of the trigeminal ganglion. The response
for animals with compression of the trigeminal ganglion was not
significantly different from sham-treated animals.

it L = BA
TR AR S R ARe] A dlETwt
< w) oMIE A F oS FE Wslv}
sl S7Hle WA 4 )sin Sk %{— Sl
3A5E ekt 55k SAeksic.
Fig. 6 41749 qhaigh A58l E—Tﬂl H3HE
yebla Qlet. At iz, a2|a o HAE &
e el oM AdsEe] FAe 9 SRRk
Jq-z‘,;}s} Joh, 2e ARAIAAS ok Adre) g2
ol F-rAl WSl A freldh AholE WA o glole

TR
B AT AREE 9 Foldl AR £4 o] o

oln

T
lo] Agdoe Yehhe B2 ose B3

13
4=
ol

50 - —@- Compression group (12)
—(O— Sham group (6)
* —/\— Naive group (6)

Number of Scraches

r T T T T T T 1

0 10 20 30 40 50 60 70
Time (Postoperative Days)

Fig. 5. Changes in the cumulative number of scratches following
application of a drop of acetone (50 pl) on receptor field in animals
with compression of trigeminal ganglion. In compression group,
cold stimulation increased face-grooming behavior compared with
sham-treated group. *P < 0.05, sham vs. animals with trigeminal
ganglion compression.
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Fig. 6. Time course of changes in body weight following compres-
sion of the trigeminal ganglion. Body weight in the animals with
compression of trigeminal ganglion (n=12) did not differ from
that of the sham group (n = 6) or naive animals (n = 6).
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