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o] %314 s=Fl melatonine 2 H el H2
7] (freeradical) &A= Tzl AL A
& 73 glen (Guptaf—— 2003), dled o] Z7hgtel
met 19 A4k HE ghae 417 Agke] el
LT A4S f&\:}—t— i% Lé—ﬁ— o] Eo] AlAsh
o} (Butterfield % 2001, Srin 002, Gupta &
2003).

=g Ao w]AE melatoning] gk B st
o ARA WAL sk A FEF Y2E

AL oI 8ol P Agel AAHE ol
g #7488 F P71 xve s
(Choi 1996). mebA] Mekmd & A4 w3 3
718l ARE A4 WAz sk 47
Az oA,

o]}t melatonin®] x2]& =34
P4 wdsh 223 Ages wE
A7 E3tz71E vl s :iaﬂr;ﬁ‘?_
e it ohiet Sy 417
3}l Al melatoning] ﬂer wH]e] B+
71253 ¢)u(Reiter 1998, Srinivasan 2002).
A 2= melatonin® 417 B 5288 7iAtH=
&g & & ek

g2 A7 A9EA mpEsiA 2 serotonin (5-
hydroxytryptamine, 5-HT)= 341774 2] o|n}y
(frontal lobe)s} 3=} (hippocampus)el] o] Q)&= 4=
SA e} AsAg-S Forn 1 EAS JehiA
ot 53] AdeRet Aldmat e 2y A
)= (Caggiula 5 1973)=} A7 W &u] (Pakovits 5
1977)9} A|FE Q83 oJHogr] L] £7|3)
I F2he ] 5% £7199 AALEe] BT oY
g AR BAbEE Aoz HuEy 7] 9
Foltt. =572 A|A17A w4 (suprachiasmatic
nuclei, SCN)-2 d37] = &1 H 9] (Reiter 5
2000)2. 4414 4173 (photic afferences)z} wv]4-+-
21434173 (non-photic afferences)el] &Jsir] == 12
A 9F7) AAE 2 o5 T 5
713 (dorsal raphe nucleus, DRN)¢| 4| -2} &= sero-
tonin 254 4= (serotonergic input)- Hi3] =2
v 9F7) BlEe wdshed = shuie) 98g
3= o=z ¥ (Prosser 5 1990, Smale 1990,
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=
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Morin and Blanchard 1991). o] & o|2]3t A o] X
B oz DRNY serotonin A7 £l o3t what
EA}(retinal projection)ell 23X FAE T Y=
A& AARB = g

A pedom fedl AEA] PF H A=A
melatonine] A, kel Fxeo| 38 FIES
AR A3, 9 HAEC A wid whEA<l
melatonin (2.5~ 10.0 mg/kg)®] Ha|: 49 HAE
2 A7 =F Hes W $ER B 717
Z7He 93 AIFE B ol Al 4o "aE
ol A717F =217 FellA melatoning] FAdA2=
GABAZA % oA ¢} mpab7iA 2 31492 &35 Hof

olc}(Prosser 5 1990). 22407 o] AF: oF
2)8td =9 melaonine] A7)71e] 7A| o=
=8 A=EA7] 3FelA Txe] benzodiazepine
(BZ) =4-A19) A= 245 o=y g 5y
E 7HRIgE s B 9l

2 AkstAl o= Fe] melaoning =E e
A, A=A Aol el ¥ -x2H (blood-brain bar-
rier), S 97 BHeEta MExke g Eeizt
%~ 9]t} (Reiter = 2000).
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Melatonin §0{z : melatonin (1.0 mg/kg, Sigma,
USA) 7
Stress F0{Z : A7)|ZA(20mA, 20V: A7) =4
A2, (F)ALE ) 28 71

Stress—melatonin X2|2 : stressE 7}31#] 302-&

melatonin F-oj
EE 5552 A A g4l 39 mdaoning
15947F 3ol Fodskx] 308 Foi 34 3}sdch

2) ==lo| xz|

AF= Frrxgor vFAT F S do
o e Adsty FAAE F3led A A
A5 (0.9%) = IF, W A Fch Fele] 4% para
formaldehydez. #7uAg o5 T2 ¥4
AN AL ¥ E 2 ZE3ke] 30% sucroseg-l (A oo
sucrosex)ell @3 24X 7Hgt A A FH 2 F
WX A7) (-21°C, Leica)Z o]&3ted 30 um F7
o] 4} A5AANE AFst W whEE AAF

W 7HA] 0.1M PBel| o] 4°CellA} B.3ts}sivt.

—

[m]

3) MY =Z|
o G2 avidin-biotin-peroxi-
dase (Vector Laboratories Inc, ABC kit)Z o]&3F 2
ol o8] et e wMel ket Aldse)
zA] AHES 1x} A3l rabbit anti-serotonin
(Sigma)S 34 <Y (0.3% triton X-100, 1% normal
goat serum % 1% bovine serum albumin in 0.1M PB)
o] 1:50000 2 3]A3}le] 4°Cellr 2447t E<t vt
< A3 0.1IM PB2 A8k oAl 2
=} 3} Q] biotinylated anti—rabhit IgGE 1:2500. 2
343 golo] Yol 3TC FLlelA 2412 3l
Wg AR RS wpos o) A 248w
£ ABCcomplexZ 1:5002 3|43t gallo ¥
o] AeoA 1A A= Wh Ak 2 F 01M
PBZ A3t 22152 w4 (10mge) 3-3 diami-
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HAsH

4) Hof ZA|5i5to| TH

W 24 st ukge] #AL 3] 13 seroto-
nin(5-HT)ell i3k | W-gi9le 49 §5&
718, 4] £713 Bl ygjedoz o|Le WYy
e 94 Ad=E dAvAs S<te= wla A3t
At

5) HAHISM =] Al

w gAgh 7F 222 x50 w2 HukS
AEE zARIE Hubgol oste] GAE A=
o] Aee 4 5E © N9 Adg Aty
107} 9] itol|l A HAGA o] = F-919] F3tHn|A

7 AgEde 228 v {3t Ade oL
3} 7ok} (Table 1,2, Figs. 1-12).
1. M2| M SFo{7 (HA ti=R)

A Y2702 Serotoninel] i3k WARISA =
o] g F71¥e] 5473 (dorsal raphe nucle-
us), A4=2] 113 23 (nucleus tractus solitarius)=} |
Fx175-23 (dorsal motor nucleus of vagus nerve)e]]
A BF FE=(+3)9 d4AE Holovt(Tabled,
2, Figs. 1, 5), d42] 113} 23 (nucleus tractus solitar-
ius)z} w5417 523 (dorsal motor nucleus of vagus
nerve)el| A= Bl efabAl (+2) FA4 = ek (Table 2,
Fig. 9).

2. Melatoning o

Melatoning 32313} melatonin Sof ol A] seroto-

<
ninoll o3k WAULSA EO] MY EE Fu|o] &
Z&7)9, A42] YR n|FA A FE A
+2, Age] A &r)ea BgLr|dos +14
=2 BT vt M=o (Table 1, 2, Figs. 2.
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6). 53] $&&719 dAE A=z = Hx2T
of wlgte] Zrade 7§°;¥(+2)—E— Holoh(Table 2).

3. ™M7| &2 stressT

StressZ- 7}8kol A serotonanJ] o) 3 =gl
2] @A }rg vy o 25 st B
L2719 d el el mRmes v
Aol 4] +5, A52] L83k B <7] 9ol
+4 A4 =0 7kek ANAE e Siet (Table 2, Figs.
7, 11)_ w3} %k]g] 1:_&./::7]%1)_9] o:uu 71—1: nJ Oﬂ
AR AZA Y S oA g FE Hlstel @
M3 Z7kske Aee vehglet (Table 1, Fig. 3).

o
Y

1=

¥ of
=

LS

rlr K

4. Stress& 7|8t £ melatonin® 0t o
StressE- 718k & meatoning o3t FZol|A sero-

Table 1. Immunoreactivity for serotonin in the dorsal raphe nuc-
leus of rat midbrain following stress and/or melatonin

treatment
Dorsal raphe nucleus
Group
Number? Density?
Control ERS S+
Melatonin treated +4 4+
Stressed +++++ +++++
Stressed-melatonin treated ++++ ettt

D4+ : low(5~25%), +++ : moderate (25~ 50%), ++++ :
high (50~ 75%), +-++++ : very high (>75%); 2 ++ : weak,
+++ : moderate, ++++ : strong, +++++ : strongest

Table 2. Immunoreactive density for serotonin in the rostral and
caudal portion of rat medulla oblongata following stress
and/or melatonin treatment

Medulla oblongata

Group
NTS'DMV RPa/ROb
Control +++ ++
Meélatonin treated +4 +
Stressed +++++ +4+++
Stressed-melatonin treated +H++ ++

Degree of reaction intensity +: weakest, ++ : weak, +++ :
moderate, ++++ : strong, +++++ : heavily strong

RPa : raphe pallidus, ROb : raphe obscurus, NTS : nucleus
tractus solitarius, DMV : dorsal motor nucleus of vagus nerve.
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toninel] o
%&719,
RSN T’Hi
+4H =2 ﬂ%ﬂ a2 (Table 1, 2, Figs. 4
P s el delqE e

2
S gz

ON

Szow AMF(Table 2, Fig. 12). SZ47]3)
o] JAE MEzAQ Sx dzd vlsld =7}
= A4S el (Table 1, Fig. 4).

al

2t

217 9] Hel|A §-2]7] (freeradical) A3} AFto]
9= Aoz YA =E Eod3l(intracerebroventricular,
ICV) streptozotocin (STZ)2 Q1A &Abe fitsl=
7oz od#x gk} (Sharma and Gupta 2001). 31
oA ICV STZd] &3] =% Ax= &£Ak7) ALs)
2 2E#H 2o oig melaoning &3= s}
A3t STZE HAW=E FA3 FE3 v|w3t
melatonin-treated ICV STZ 3 F X = ASA] ~E

#H 22 mj7) 2.9l¢l maondialdehyde (MDA)$} glu-
tathioneo] ¢F7te] =719} 7142 BRGA|T Qx| &

Abe- g3 o el o (Sharmaand Gupta 2001).
o] A= Qx| £AHS ofulsl=t] melatonineo]
't A sl Q1A &4fe] A

Hel e x93 %A= =9 73 el el A
IR8] 7FsAE AARET
STZe) 28 sl e 3o melatoning

A71R oz T3l AR A7) ez, o

2tx] meatoning Ak AEF AL} A Tnd

gzt #AE AR Aol disle] 23 XA

7} & 4 glok(Cam 5 2003).

Aol o3 fr=¥ AlEPY AEd v gkt
B> AR S gt A2 oln] delA Qe
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o)
=

4= A5t (Hayter 5 2004).

Lead acetate (100 mg/kg)S Fo33t 3= 3
ute} SFHA N AT £33 AN E =
g Jebl AT Al melatonin (10 mg/kg) S +
of3hH ety £Afe] AZE T, AR 4173
Al 2] W=7} 3% o} (Bl -Sokkary 5 2003). o]
A= melatoning] F)EHA vl Aid f= &
4 FES B3 S AARIHH(El-Sokkary
£ 2003, Hayter 5 2004).

A1 e}7] melatonin (neonatal melatonin) o= =
=4 (striatum)oll A 5-HT<9} 5-HIAASZ, sjn}
(hippocampus)ol| ] 5-HIAAF=2 Z7} A|Zic}. o
A= 27 A o}7] Eob 2]l A e] meatonin®

t dlnkel E2FHAE E3she AEHE o9
A Aol A serotonin 2HgA] A|AElS] Highe] odgkS
Fr}= 7S 718715 (Muneoka 5 2000).

A7) F4, 74, A% 5 £ A, A=A
AEHAE serotonin ZHEA] 2173 Al Z Ao 284

A7 A EE A5 e dellM 5-HT AgkE &
7} AlFHEH(Amat 5 1998, Clement 5 1993, Dilts
and Boadle-Biber 1995). <7] 3l oj| 4] TPH mRNA &4
Fo] #AF Asditte A 75 AEY 2
)3k vFe o2 serotonin 2HEA] A ¥} 5-HT 213t
o] F7bt s TPHAARE e oA =4
S Qeke A AARIT e 4 2Ed s
o] 2]8t serotoninz} norepinephrine A &4-2)
AR oA 7] Wele $23e vjsto]
A fr= 236l fHAF] & Aozt
3}3 e} (Chamas 5 1999). 1AM © 2 serotonin 2}
A A&l adrendline 254 AlEle] W=
Al Al 53] 853 AR A= o=
2% glth(Handley 1995).

= A e A71H ez dress W
AAEA Aol N AR w3t
7] S8 mpA R ~EH A% melaoning 5+
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Hitgoza QAR A= 4 9 9
7} B3 w23 (NTS), n]FA 4 52
w4719 (ROb) 9 A&7 8 (RPa)oll A= o
Sol w9 s} ZrkE ) o] Ak v

=
1A7H4 2490 ek Aol ZIhES FoS @
)

3L sluloA] 5-HTS} 5-HIAA 2%7} =7}5
o= Adell (1988) 52] B39} §-A} dHelch. o] AL
A7) Q) FLro] 5-HTEAI R} oz} A= 3
AT S AlAFR

£ A7 A7) FAd wadew A3
x=EA7) A A melatoning 7] FUsHA =
stressel] 2JafA] Ar=EdEl A7 A E9)
melatonine] A A7 oz Tz 27|3e)|A] sero-
tonin Aol G Az 4 2 G P,
o] 1z 9 n|FAAFH, A5
G =7}t T
= AE AT 5 s
AT AH=E F3gs Bo=4 stress, mela

o] serotonin 217 Y] Ao o3ke

F Ave AL FAY] W] ez RoHH
B3l HE71 oY HelelA EulE=
A ooz e AW AT 7]
AFeE 5 9le Aol
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Legendsfor Figures

Fig. 1. Photomicrograph of serotonin-immunoreactive neurons in dorsal raphe nucleus of control group, x50. Aq, aqueduct; DR,
dorsal raphe nucleus. Serotonin immunoreactive neuron was moderate stained.

Fig. 2. Photomicrograph of serotonin-immunoreactive neurons in dorsal raphe nucleus of melatonin treated group, x 50. Serotonin
immunoreactive neuron was weakly stained compared with contol group.

Fig. 3. Photomicrograph of serotonin—-immunoreactive neurons in dorsal raphe nucleus of stressed group, x50. Heavily stained
immunoreactive neurons were observed to be numerous, compared with all the other groups.

Fig. 4. Photomicrograph of serotonin-immunoreactive neurons in dorsal raphe nucleus of stress-melatonin treated group, x 50.
Immunoreactive neuron was heavily stained compared with control and melatonin treated group.

Fig. 5. Photomicrograph of serotonin-immunoreactive neurons in nuclus tractus solitarius (NTS) and dorsal motor nucleus of vagus
nerve(DMV) of control group, x 50. AP, area postrema. Serotonin immunoreactive neuron was moderate stained.

Fig. 6. Photomicrograph of serotonin-immunoreactive neurons in nuclus tractus solitarius (NTS) and dorsal motor nucleus of vagus
nerve (DMV) of melatonin treated group, x 50. AP, area postrema. Serotonin immunoreactive neuron was weakly stained
compared with contol group.

Fig. 7. Photomicrograph of serotonin-immunoreactive neurons in nuclus tractus solitarius (NTS) and dorsal motor nucleus of vagus
nerve (DMV) of stress treated group, x 50. AP, area postrema. The intensity of staining is strong compared with all the other
groups.

Fig. 8. Photomicrograph of serotonin-immunoreactive neurons in nuclus tractus solitarius (NTS) and dorsal motor nucleus of vagus
nerve (DMV) of stress-melatonin treated group, x 50. AP, area postrema. The intensity of staining is a bit strong compared
with control.

Fig. 9. Photomicrograph of serotonin-immunoreactive neurons in raphe pallidus (RPa) and raphe obscurus (ROb) of control group, x
50. RMg, raphe magus. Serotonin immunoreactive neuron was weakly stained.

Fig. 10. Photomicrograph of serotonin—-immunoreactive neurons in in raphe pallidus (RPa) and raphe obscurus(ROb) of melatonin

treated group, x 50. RMg, raphe magus. The intensity of staining is a bit weaker than that of the contol group.

Fig. 11. Photomicrograph of serotonin-immunoreactive neurons in in raphe pallidus (RPa) and raphe obscurus (ROb) of stressed

group % 50. RMg, raphe magus. The intensity of staining is strong compared with that of al the other groups.

Fig. 12. Photomicrograph of serotonin-immunoreactive neurons in in raphe pallidus (RPa) and raphe obscurus (ROb) of stress—

melatonin treated group, x 50. RMg, raphe magus. The intensity of staining is similar to that of the control group.
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Abstract

The Effect of Melatonin Injection into Rat Brain Stem with
Chronic Stress on Serotoner gic lmmunoreactivity

Myoung-Soon Kim

Department of Bioscience, College of Natural & Technology, Woosuk University

These experiments were performed to investigate the effect of saline, melatonin, stress, stressed—-melatonin on sero-
tonin immunoreactivity in rat brain stem. The animals were injected with melatonin (1 mg/kg, i.p.) after electric shocks
for 15days.

The results were as follows;

1. Serotonin immunoreactive neurons in brain stem (the number of staining neuron & the stain intensity in dorsal
raphe nucleus of midbrain, the stain intensity in nucleus tractus solitarius and dorsal raphe nucleus of vagus nerve
in medulla oblongata) were decreased in melatonin treated group compared with all the other groups.

2. Serotonin immunoreactive neurons in brain stem (the number of staining neuron & the stain intensity in dorsal
raphe nucleus of midbrain, the stain intensity in nucleus tractus solitarius and dorsal raphe nucleus of vagus nerve
in medulla oblongata) were significantly increased in stressed group compared with all the other groups.

3. Serotonin immunoreactive neurons in brain stem(the number of staining neuron & the stain intensity in dorsal
raphe nucleus of midbrain, the stain intensity in nucleus tractus solitarius and dorsal raphe nucleus of vagus nerve
in medulla oblongata) were significantly decreased in stressed-melatonin treated group compared with only
stressed group but were significantly increased compared with melatonin treated group.

These experiments indicate that serotonin immunoreactive neurons in dorsal raphe nucleus of midbrain were

increased, due to the activation of stress, and decreased when the activating of stress is suppressed through melatonin
treatment.
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