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Changes of c-Fos Immunoreactivity in Midbrain by
Deep Pain and Effects of Aspirin

Jin A Jung, M.D., Ki Soo Yoo, Ph.D.” and Kyu Keun Hwang, M.D.

Department of Pediatrics, Anatomy’, College of Medicine, Dong-A University, Busan, Korea

Purpose : It had been suggested that pain arising from deep somatic body regions influences neural
activity within periaqueductal gray(PAG) of midbrain via distinct spinal pathways. Aspirin is one of
the popular non-steroidal anti-inflammatory drugs used in the management of pain. Fos expression
was used as a marker for neuronal activity throughout central neurons following painful peripheral
stimulation. This study was prepared to investigate changes of c-Fos immunoreactivity in midbrain

Methods : Male Sprague-Dawley rats were injected with 0.1 mL of 5% formalin in the plantar mus-
cle of the right hindpaw. For experimental group II, aspirin was injected intravenously before injec-
tion of formalin. An aspirin-untreated group was utilized as group I. Rats were sacrificed at 0.5, 1,
2, 6 and 24 hours after formalin injection. Rat’s brains were removed and sliced in rat brain matrix.
Brain slices were coronally sectioned at interaural 1.00-1.36 mm. Serial sections were immunohisto-
chemically reacted with polyclonal c-Fos antibody. The numbers of c-Fos protein immunoreactive
neurons in ventrolateral periaqueductal gray(VLPAG) and dorsomedial periaqueductal gray(DMPAG)
were counted and analyzed statistically with Mann-Whitney U tests.
Results : Higher numbers of c-Fos protein immunoreactive neurons were found in VLPAG. In both
VLPAG and DMPAG of formalin—treated group, the numbers of c-Fos protein immunoreactive neu-
rons were significantly higher at all time points than the formalin—untreated group, which peaked at
two hours. The numbers of c-Fos immunoreactive neuron of the aspirin—treated group were less
compared to the aspirin—untreated group at each time point.
Conclusion : These results provide some basic knowledge in understanding the mechanism of for-
malin-induced deep somatic pain and the effects of aspirin. (J Korean Pediatr Soc 2003;46:695-701)
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Table 1. The Average Numbers of c-Fos Protein Immunoreactive Neurons in VLPAG

Groups Normal 30 min 1 hour 2 hours 6 hours 24 hours
Group 1 7.8+0.1 87102 96106 112+04" 9.7+09° 8.4+0.7"
Group II 7.8%+0.1 85+06" 1 92+0.7" 1 98+06" " 9.1+06" " 82+04" 1

The average numbers of unit area(0.2 mm?) represent mean = standard deviation(S.D.)

*P<0.01 on Mann-Whitney U test to the normal, "to group I

VLPAG : ventolateral periaqueductal gray
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Fig. 1. The average numbers of c-Fos protein immunoreac-
tive neurons in VLPAG.

Average numbers
»
T

MNormal 30 min 6h

Times

BT 308 FHE FUrET 2412 H x| gkl o,
238t tHTable 2, Fig. 3, 4).

A% 17 AY Mg vluste] Al7ER WA dnh-gAlE
A= A9 Mol AY I3l vls&) &

]
2 wel TSI} Agon 53

23 ukg- E5H5E 247 Fol A
AA g AolE HIATHP<0.01, Table 2).

d!
M2k

ot
:):_L
S
X
f
ol\
2
-
o
e
o
o2
o
offl
i
ol
i)
il
o
o =
=3
i,
X0

il
[
[

il
8
>

£
ol

s oo 7 2o

|
)

o

oo

2

rﬂ

i3

e}

o ofl

> o &
P
=
_?L’
N
=
Hd
=2,
T
ol

oty
i
2
%0,
=
B H
I
=
2
i,
&
é\t
>
4
rlo
BN
»
b

CHE O
oo
1% o
fru
ot
ol
>

N oo

2
Hi(
Rl
L
oL
z Mo

ol ol
of\
o,
>
s
=

&
02
o
o

X

%,
Hu
i

1 offt
SO
L L

ot
N
. =
i
o
[>
lo,
HS g
4
>
ol

F Al A ukgo] dojudty A o
ZA-EdA 7L X &5 = 54 7] (acute phase)$l
HallegAol 283t A dojyty] o
BB olo] Zm GAR o]aFo] g 55‘51, =
(tonic phase)”} WERH oF 4083F A&
A Alge A7 PrE B2 @%X}E
Aesl FHPop 0B woolfe] o] Ao
EAdEo] x=dde os fdw E—&E%‘Oﬂ
A =

AFAE Qel?, o ARelAE AY F

oo
o

Hn H
(o
o

Ir

[
—
i
M
oot (2 R oo X T o
e R I (I O R

L‘E
o
__':I)L_‘,
2

‘L‘«L,Hl

A
iy

_>|‘_,o>‘
i
Sl R BN D m R o e

of\

9



e - A »
i u“ -«
~ .
il T
L]
- 'I' b
i .
Group 1(30 min) Group 11(30 min)
T . ‘ -» n“'
-
Al il - WE
- ® et »
ol .-" . . K ﬁ" o
. “n
Group I(1 hr) Group 1I(1 hr)
S S, LT
e e et .
P - =
R, -
oy " . -, vy
RO SR . S
- el .
. . e .
- - L
- N . - -
Group 1(2 hrs) Group 1I(2 hrs)
- i :.‘; I % - i Jik o
'..: i e : A l- '.'4_-... % :
L il h ifaf W
AT < 3
Al -
Group 1(6 hrs) Group 11(6 hrs)

l

Group 1(24 hrs)

Normal

Group 11(24 hrs)

Fig. 2. The expression patterns of c-Fos protein immunoreactive neurons in the VLPAG. Black
region is mesencephalic aqueduct and gray region is VLPAG.

Table 2. The Average Numbers of c-Fos Protein Immunoreactive Neurons in DMPAG

Groups Normal 30 min 1 hour 2 hours 6 hours 24 hours
Group I 461+0.1 49+02" 53+06" 6.4+04" 55+0.9" 48+0.7
Group I 46+0.1 474051 510777 56+06" T 53%06" 7 4750477
The average numbers of unit area(0.2 mm®) represent mean=standard deviation(S.D.)
"P<0.01 on Mann-Whitney U test to the normal, "to group I
DMPAG : dorsomedial periaqueductal gray
; : = xagd AgE A St
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roup
¢ IEZS 42 A7 29 TEolA 919 2 AFHQ o4
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Fig. 3. The average numbers of c-Fos protein immunoreac- . = e B 30-32)
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Fig. 4. The expression patterns of c-Fos protein immunoreactive neurons in the DMPAG. Black
region is mesencephalic aqueduct and gray region is DMPAG.
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