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Incision-induced Pain Behaviors in the DBA/2 Mouse

Da Hyoun Bae, M.D., Soo Seog Park, M.D., and Young Cheol Woo, M.D.*
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Medicine, Incheon, *Department of Anesthesiology and Pain Medicine, Joong Ang University College of Medicine,
Seoul, Korea

Background: Because genetic manipulation is commonly accomplished in mice, mouse models for pain have
advanced our understanding of the mechanisms of persistent pain, The purpose of this experimental study is
to develop a mouse model for understanding incision induced postoperative pain,

Methods: A longitudinal incision was made at the hindpaw of male DBA/2 mice, The withdrawal frequency
(WF) from applications of von Frey filaments and the response frequency (RF) to blunt mechanical stimulation
were examined in an incision group and a control group, The withdrawal latency (WL) to radiant heat and a
pain score based on weight bearing were also measured, Tests were performed 1 day before incision, and
2 hours, 1—3 days, 5 days and 7 days after incision,

Results: The WF for the strongest filament was 350 + 9.1% before incision and this increased to 1000
+ 0% at 2 hours and to 650 == 9.1% at 7 days after incision, The RF to the blunt stimulus was 41 = 41%
before incision and 1000 = 0,0% at 2 hours and 428 + 108% at 7 days after incision, The WL was 6.6
=+ 0,5 sec before incision and 24 + 03 sec at 2 hours and 59 = 06 sec at 7 days after incision, The
pain score increased from 11 + 08 to 74 + 15 at 2 days after incision,

Conclusions: A mouse model of acute postoperative pain was developing by making a surgical incision in
the mouse hindpaw, Mechanical hyperalgesia and allodynia lasting for several days demonstrate that this model
has similarities to the human post-operative pain state, Future studies will allow us to further investigate the
genetic and molecular mechanisms of incisional pain, (Korean J Pain 2008; 21: 18 —26)
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Fig. 1. (A) Drawing of the plantar aspect of the mouse foot showing the incision and the site of application of von Frey filament (darkenec
circle) and (B) the plastic disk (circle), (C) The different site for von Frey testing (a: posterior part of hind paw, b: middle part of hind

paw),

_I

2) H{Y E& (X ES ™4, cumulative pain
score): 7|A1% ApFell gk AAE skA] ek = o
AL, e vkl A AE i3t AAHE A b
1S Brennan 597 H LR AFES %01 A A *Pﬂ

F9E Aol tlo] at&Al H AU Reko] WP =™
gRe] Adrdoll A kS v 2, A9 Hﬁé glol i*‘J*Oﬂ
i 17 eg sto] 1A 5% 5E AR 1 5%
g A AHgste] 22 stolA o, 1, 29 HFE
Flom de b3t A=A ek i 12'34«1 A
o] Aol9] &= FH &5 HTE o] 7 F 247
9, 29, 39, 59, 70l F7gsto] nlastict

4. SN

FAAE BT « FFEOAR BAR R B

2=

A igma stat (version 2.03, System software, USA)
z2age Agasid. Jaes MEst 47, 55
Ao FUloll A 9] ¥]3E Friedman’s test, 7= 7He] B]aL
+ Kruskal-Wallis test, Mann-Whitney rank-sum test2] H]
2 ARE s9en obF vlae ¥ W Dunnett’s
test, = 7ol = Dunn’s testE 3t1.e™ PZko| 0.05 =%t
= SAHCRE o3 Zor Tttt

4 o

o ol

A7 B¢ TEES AdHeE A% B
o AEAolE BgHor Wyt

A

A
2
4% # von Frey monofilamentsol] thHat A 3] z]ut
- AT dz2THY Aelrt glsle
filament<! 27.4 mNoﬂ gk 39 vk 7
9.1%A4 = F 2417 19, 24, 39, 5%,
£ 0.0, 925 £53,900 54, 85.0 + 82, 75.0 £ 8.2, 65.0
+ 91%E 27 Jeldth r£8t BE filamentol| A %
= 2A17H, 1900l AT 279 Aol 7 A A5k
on, F& F 29, 39, 5YollHE 1.3, 34, 60, 14.1 mN
filamentsol| A tZ2 BT Aol7t Qlglon] +&
= 79A00= A o E 7 A R 7P che
> 0.05, Fig 2—95).

= A Fd A= 0lunt stimulus)el] T3k 154 319
‘{}*6‘01]": AN 2 Aol glileow e &
AN AU EE T A 41 £ 41%014 F=
T 2A17H 19, 2%, 3, 59, 7%l 100.0 £ 0.0, 95.9 +
41,959 + 4.1, 835 £ 6.2,50.1 + 12.6, 428 + 10.8%%
Zy7F vreljo] t &+l wlste] AAE F7HE Bl
(Fig. 6).

AT 3Rk Fe A AN % EL



A
Preoperation
100
—— Control (n = 8)
—O— Incision (n = 8)
9
>
2
S 50
>
o
1
[T
0 T T 1
0.1 1 10 100

Force (mN)

HiCHS! 9| 291: ojeAoM HIHSo dEga 21

B
Postoperative 2 hr
100 -
—— Control (n =8)
—O— Incision (n = 8)
S
)
S 50
>
o
2
[T
O T T 1
0.1 1 10 100

Force (mN)

Fig. 2, Responses to mechanical stimulation of the hind paw with von Frey filaments of six intensities, Data are shown as mean %
response frequency (= SEM) of preoperation (A), 2 hours after operation (B). *£ < 0.05 versus control group.
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Fig, 3. Responses to mechanical stimulation of the hind paw with von Frey filaments of six intensities, Data are shown as mean %
response frequency (+ SEM) of postoperation day 1 (A), postoperation day 2 (B). *P < 0.05 versus control group.,
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Fig. 4. Responses to mechanical stimulation of the hind paw with von Frey filaments of six intensities, Data are shown as mean %
response frequency (= SEM) of postoperation day 3 (A), postoperation day 5 (B). *P < 0.05 versus control group.
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Fig. 5, Responses to mechanical stimulation of the hind paw with
von Frey filaments of six intensities, Data are shown as mean %
response frequency (= SEM) of postoperation day 7. *P < 0,05
versus control group,
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Fig. 6. Time course of withdrawal responses to a blunt stimulation
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Mann-Whitney rank sum test, TP < 0.05 versus preoprative
values by Friedman test and Dunnet's test,
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