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ABSTRACT

Objectives : The effect of mixture extracted from Bupleuri Radix and Physalidis Herba(BR+RH) on the LPS—induced
Depression in rats was investigated.

Methods : Rats were administered intragastrically BR+PH after injectio of LPS to induce deprssion, Immobility
was examined using Tail Suspension Test(TST), Forced Swimming Test(FST). The level of plasma corticosterone
was measured by an Enzyme—Linked Immunosorbent Assay(ELISA) method. The expressions of c¢—Fos, Corticotropin
Releasing Factor(CRF), NADPH—d in the Paraventricular nucleus(PVN) and TH in the Locus coeruleus(L.C) were
measured by immunohistochemical method,

Results @ In the effect of BR+PH on TST, immobility was significantly decreased comparing with the LPS
group, In FST, immobility was shown decrease tendency in the BR+PH group. The expression of c—Fos in the
PVN was significantly decreased at BR + PH400 group, comparing with the LPS group. The expression of CRF
in PVN was shown dto have the decrease tendency in the BR+PH group, comparing with the LPS group. The
expression of NADPH—-d in PVN was not significantly decreased at BR+PH groups, comparing with the LPS
group. The expression of TH in the LC was shown to have the decrease tendency at BR + RH groups, but not
significantly, comparing with the LPS group.

Conclusions : Anti—depressant effect of mixture after extracted from Bupleuri Radix and Physalidis Herba was
through the anti—inflammatory effect via inhibition of HPA axis, NO and catecholamine system is not involved,
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5 2 g, AA/AEzAY s A3t 1 S i B
w7} Qe AR HaHYPR?, F9-& 7% dist] ¥
9 719 z!9 o] HPA axis®} catecholamine systemol
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agjste] BFof et Bt EFAE Folstal, LPSE 4
3to] #e] F4H(Tail Suspension Test, TST)Z}F A 44
23} A¥(Forced Swimming Test, FST)& AA|5to] H53)
5 AI7FE =339t Enzyme—Linked Immunosorbent
Assay(ELISA)HS ©]83}9] plasma corticosterone?] %
£ =33l d9=xA3}sH (Immunohistochemistry) S A&
3lo]  AuFaH(Paraventricular Nucleus, PVN)oA] c—Fos,
Corticotropin Releasing Factor(CRF), NADPH-d, 183
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=, S8 A% B0l 93 BU 43N0 &
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AR, ARA W BE1e 37IRE AEE
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2. A3

X

1) SltRie] =&

sedAok Bt ZF 300 g2 108i(w/v)Fe] 3xF FTFHol 24
AZE "7 A 25 9T olF W47E AEEE A
100 CollA 4417t B¢t BF FES o5, AZRZE At
80 TolA TH FF3ATH 24X7H5%E 80 TolA WA
%, 40 C =2 Y7 FAARSIY Aot Bl
£ B3 7 30 g2 ¥ 5EL 10%%}. AzxE &
S UEste] Yeae] Bast 3 Fof Aol Bk 4
Az" S salineol H7iste] §8L wHEQT

2) MElsE O8

AFTES 5 1Fe=E 729 viRE
AFL vt 2

(A) normal IF (n=5): oFF AHRE A &2 15 (B
control 1E (n=5): saline FoJ+3§=ZAA} (TST, FST); (C)
LPS 1& (n=5): LPS Eo +P=HAL (D) BR+ PH100
IF (n=5): BR+PH 100 mg/kg T +LPS T + W54
A} (E) BR+ PH400 2% (n=5): BR+PH 400 mg/kg =
o + LPS EOE] + P5AAE AT

2831=s GHsty] st LPS (lipopolysaccharide

from salmonella typhosa; Sigma, USA)E ARE3}goH,
10 mg/kg® salined| & E7 W2 Fostgon,
(BR)®} Me##(PH) 282 ZF 100 mg/kg, 400 mg/kg (10
ml/kg)= salineol| &) LPS Fo] 308 Ao A+ F4 3
Art,

shsict. ABFE)
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Fig. 1. Experimental Procedure for LPS treatment

3) 23S ZA} (TST, FST)

TSTE FSTO] A5md W] ot 879 mels
1 AR g So] DAY AFE ALl et
dnh § EE g A ol ) ek 3595

(1mmob1hty)——] FAMe Z2Astgith 6E7E vlg estuale 3
52 s3lel, 458719 d5S EA—]o]_o:]E}_lﬁ)

2 AFof|AL Detke'” Sof o3 1ok FST AlF Wi
o] g3tatt. A& 25 cm, ¥°| 50 cm®] £ o2 d YT
¢lof 23 €9 L 30cmY &ol2 Al AH|AE (pre—swim)
o2 IHE 1587 Bl Wi LA, 24A17F Fef 5852t
2 Y (post—swim)S AlF3tgict duAE Ftolls FF9

%a EA5HA] gAqE 5E 5ol B Ao 3F9
Y=o H=3= (immobility), 94 (swimming), 183l
B4t XWI (climbing)® Uiro| Z+Zke] A7hE &73tqict.
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4) Enzyme—Linked Immunosorbent Assay (ELISA)

235 HAF Age] E A% FFHE sodium pentobarbital
(=, sHdAE, 50 mg/kg, i.p)=E UEFHARL &, A AH
star, €M W corticosterone®] W3S ELISA kit (R&D
system, CA, USA)S o]&3ste] =4, BNt 96welld)
corticosterone FA|7} ZEE Q= JEo EFHL 50 w
A g 50 wle] FAAE P 247 Bt A2oA wiF
&ttt 247t & wash bufferE o83t 53 AH3 &
100 w9 conjugateE P WA AoA 2A17HEE B
3ttt 217 & washing bufferg ©o]-&, 53 AN&HE 3 &
100 w0®] substrate solutiong ¥i, 3087t w3t
kS uhx]al 100 wlQl stop solutione YL & ELISA
reader (Bio—Rad 680, CA. USA)E ARE3}e 450 mmojlAl
optical densityE &3}t

5) Immunohistochemistry

295 AA Aol Ed FAFE FHE  sodium
pentobarbital (A=, SHHAIF, 50 mg/kg, i.p.)2 A
71 %, saline 100 m¢o ©]°] phosphate buffer2 ZH|3H
4% formaline €Y (fixative) 900 m(Z AAS £33 #F35}
At o] f Y 200 mlS AS 527 wWE f&0= I
F3gen, UMz 700 m-2 258 FoF A BHFICH
I3 HE AY FY AR RE 2~3A7F B TN &
20% sucrose’} $H3-%E phosphate buffered salin (PBS)¢
gol 24X Bt ZHjsigitt 1 & HE F% ¥Edh,
PBSell 0.3% Triton X—100 7}t PBSTOA ¥ 2Z& E
2 AAstRTE, 12} 3= primary sheep polyclonal
c—Fos antibody (Santacruz, CA, USA), primary goat
polyclonal CRF antibody (Santacruz, CA, USA), primary
mouse monoclonal TH antibody (Santacruz, CA, USA)Z
ARG o, ABC Kit (Vector Laboratories, USA; sleep
ABC Kit for c—fos, PK4006; goat kit for CRF, PK6100;
mouse ABC KIT for TH, PK6103)2 AM&3Ich 12 3
A= PBSTO)| goat serum, rabbit serum, horse serum}
5008l 345t Fulska, 4 ColA A&EHOR T2A17F B¢
£l yeldc, 1 ¥ PBSTR ¥ 21 AFT e,
goat serum £-2 horse serum< ¥-53k= PBSTO|A 200H|
3)43t biotinylated anti—sheep, biotinylated anti—goat,
biotinylated anti—mouse ©f A-20)A 2A]7F F< HMSAIA
o} THA| PBSTE A the, A2oA 247k 5 &+ =3
S Vectastain Elite ABC reagent (Vector, USA)o| ©7}
S AFATH PBSTE A|Ast 5 Y] AL nikel chloride®
}3}A]7]1 diaminobenzidineS AR5t WA T HHAY
| $8H X 2ZE SEpo|to] FAZE 5 A4 247k
2ol ARslgEoH, xyleneE E93}5}3L polymount® &
Astsich. 2 FalEnigon Bkl ARE B
t}. Paxinos?} Watson (Paxinos and Watson, 1986)2] X
sqolM Mol 2 wele] 9xg 3L FuaAr. A%
(2x2cm)E o83t 20082 SAFE AMAA, FYsE XF
of 4% FGolA vhgEo] et A4 H=E ALlst
Pii=

il

oN

[

6) Histochemistry

AR H Y RALZ PBSY| 0.3% Triton X—100 A7}st
PBSTZ 2 2| AAsHe, 1mg®] f—Nicotineamide adenine
dinucleotide phosphate, reduced form (3—NADPH; Sigma,
USA)2} 1mg?] Nitro Blue Tetrazoliume 1mle] PBSTo]
do] & A& ¥ 37T incubatorolA] EEH ujjokste] whA
statt, o] FRE M 2FE &Tolmof HEe { AL
oA 24|7H5St AZBIHOH, xyleneC 2 FEH3ISIAL polymount
2 BYsigitt. 1 = JeAnFes st ARE #9
3ttt Paxinos®t Watson (Paxinos and Watson, 1986)
9 ¥ =ZolA w9 ZF B9 X9 HAS st
AR} (2x2cm)E 083t 20082 FAE ARHoA, FYg
Aol AT FHoNA FGE] et G849 A=E A
Abstgict,

7) SAXM

SPSS version 21 (IBM cop. New York, USA) EAZZ
OPE o, & AN 42 ARE AHstatt. SPA+=
Hd £ FZHUAE BASKYAL, IF 7F Bl E 93t one—way
analysis of variance (ANOVA) Turkey post—hoc testZ
Attt A4 FeE2 PC0.058 AHYstart.

Z 3

1. 5540 + Bed¥ BAI(BR + PH)9| TSTelX9] &3t

LPSZ {itd $2% FERdoA BR+PHE Fost &
TSTA H53%F AlZHimmobility time)S ZXst ZAdt
(F3,19=6.346, P<0.01), control 1% (88.0 + 6.6), LPS
1% (120.4 + 2.5), BR+PH100 1& (89.0 + 6.1), BR+
PH400 18 (95.6 + 5.8) 28 Uehdtl, LPS &0 H|3)
BR + PH100 718 ¥ BR+PH400 18 2% HEA|7H &
o3t HAE THEE 4 JAAHP<0.05)(Fig. 2).
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Fig. 2. The Effect of BR+PH on the LPS—induced depressive—like
behavior in TST.

Control group was administered saline(p.o. and ip.). LPS group
was injected LPS 10 mg/kg(ip.) for 3 days before TST, FST. BR+
PH100 group was administered BR+PH 100 mg/kg(p.0.) 30 min.
before LPS injection. BR+PH400 group was administered BR+
PH 400 mg/kg(p.0.) 30 min, before LPS injection. After LPS and
BR+PH treatment, the immobility time of rats was measured on
TST. n=5 rats/group. Data represent mean =+ SD.

. Significant difference compared with the Control group (0 0.01)
%: Significant difference compared with the LPS group (P¢0.05)
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2. 561 + B3 B3A(BR + PH)Q| FSToM 9] &34

LPSE fitd 835 FEEYA BR+PHE Fofgt &
FSTo|A9] &5S &74% 23t H53%F AlZHimmobility
time)& (F3,19=24.248, P<0.001) control 1% (5.0
0.5), LPS 1% (23.4 + 2.3), BR+PH100 1% (19.6 + 1.3),
BR + PH400 1% (21.4 £ 1.5) : $9xA] A7Hswimming
time)2 (F3,19=0.473, P=0.705) control 1& (214.8 +
15.7), LPS 1% (230.2 + 7.5), BR+PH100 1& (213.0
+4.,2), BR+PH400 & (192.2 + 11.7); SHEA] A7t
(climbing time)< (F3,19=1.726, P=0,202) control 1%
(66.2 + 9.3), LPS 1% (46.4 + 6.18), BR+PH100 1&
(63.4 + 4.6), BR+PH400 12 (58.4 + 1.4)2& vtehgt},
BR+PH100 1% % BR+PH400 18 REFo)A LPS 18
T v WA E5eE A7te] Tadks AgS BEAtHFig. 3).

1 oA

Swimming time (S)
Climbing timae (=)

Immaobinty ime (s)

i

Fig. 3. The Effect of BR+PH on the LPS—induced depressive—like
behavior in FST.

Control group was administered saline(p.o. and ip.). LPS group
was injected LPS 10 mg/kg(i.p.) for 3 days before TST, FST. BR+
PH100 group was administered BR+PH 100 mg/kg 30 min.
before LPS injection. BR+PH400 group was administered BR+
PH 400 mg/kg(p.0.) 30 min. before LPS injection. After LPS and
BR+PH treatment, the immobility, swimming and climbing time of
rats was measured on FST. n=5 rats/group. Data represent mean
+ SD.

H¥: Significant difference  compared with the control group (P¢

0.001).

3. S8 + g% BAI(BR + PH)l PVNUoA
c—Fos &3] djg v}

LPSE {4td $£= FEudox BR+PHE Fo %
PVNOA c—Fos L& WH3E &4 Z7} normal 1w
(18.5 + 0.8), control 1% (28.5 + 1.3), LPS 1= (32.6
+ 2.6), BR+PH100 1% (28.8 + 1.9), BR+PH400 1%
(22.6 £ 0.6)& ZZF YRS normal &< Hl3l control
IE(P<0.05), LPS 15(P<0.01) BF c—-Foso w30
71 AL FEE 4 Y9tk o]ojA BR+PHI00 1F,
BR + PH400 I20JA RE c—Fos] o] zastgon,
=8| BR+PH400 LEHE 23t Ul el $aEq
th(P<0.05)(Fig. 4).
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Fig. 4. The Effect of BR+PH on c—Fos expression in the PVN of
LPS—induced depressive rats.

(ANormal group:no treatment group. (B)Control group was administered
saline(p.o. and ip.). (C)LPS group was injected LPS 10 mg/kg
(i.p.) for 3 days before TST, FST. (D)BR+PH100 group was
administered BR+PH 100 mg/kg (p.0.) 30 min. before LPS injection.
(E)BR+ PH400 group was administered BR+PH 400 mg/kg(p.o.)
30 min. before LPS injection. After TST and FST, rats were sacrificed
and perfused with saline (100 md) and 4% formaline solution (900
md). c—Fos immunoreactive cells were counted. Sections were cut
coronally at 30 um and the original magnification was 200x. Scale
bar was 200 um. n=5 rats/group. Data represent mean = SD.
. Significant difference compared with the normal group(~< 0.05).
: Significant difference compared with the normal group(P<0.01).
¥: Significant difference compared with the LPS group(P< 0.05).

4, S:ii+igsE EIA(BR + PH)S PVNUoA
CRF 2@ oig a7}

LPSE fdH $2% 5EEYoA BR+PHE Fo3t &
PVNel|A €] CRF W&o H3E &43t dat= oh23t 2ot
Zt 1E¥E PVNYAQ CRF ¥d A2 4E normal 1F
(6.5 = 1.8), control 1% (15.3 + 2.25), LPS 1% (25.1
+ 3.5), BR+PH100 1% (20.3 + 0.9), BR + PH400 1&
(18.5 + 1.5 ZZ+ et} normal 15<) B]S control
0%, LPS 15 2% CRF9 ¥Wdo] Z718l92H, control
JgRT LPS 154 CRF o] F718HHeh(P<0.05).
BR + PH &A= LPS 3ol B8 CRFY dde] &
AHE AYEE & 4+ AdckFig. 5).

The number of CRF
imunoreactive cells

LPS—induced depressive rats.

(A)Normal group:no treatment group. (B)Control group was
administered saline(i.p. and p.o.). (C)LPS group was injected LPS 10
mg/kg(i.p.) for 3 days before TST, FST. (D)BR+PH100 group was
administered BR+PH 100 mg/kg(p.0.) 30 min. before LPS injection.
(E)BR+PH400 group was administered BR+PH 400 mg/kg(p.o.)
30 min. before LPS injection. After TST and FST, rats were sacrificed
and perfused with saline (100 mQ) and 4% formaline solution (900
md). CRF immunoreactive cells were counted. Sections were cut
coronally at 30 um and the original magnification was 200x. Scale
bar was 200 um. n=5 rats/group. Data represent mean = SD.

. Significant difference compared with the normal group(P<0.05).
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5. S+ B3 BIAI(BR + PH)Q  plasma
corticosterone®] 3t &}

LPSE §88 235 sERYoA BR+PHE 59 ¥ plasma
corticosterone ¥=%=9| ¥W3}E =43t A7} (F4,24=5.358 P
{0.01) Zr 215 plasma corticosterone ¥E+ normal
% (65.90 + 3.3), g2+ (75.3 £ 3.2), LPS 15 (79.5
+ 1.4), BR+PH100 1§ (75.5 = 0.9), BR+PH400 1%
(69.1+4.5)c2 =4 =<t} LPSI1E9| normal 1E9] H]
3 =7t FsHAl SUreE AS SIS 2™ (P<0.05), BR
+PH 1559 A$ 5Tt fdastes F3¢E YL, BR+
PH400 IFoAE 59 T 34gh Aol SRI=EATHP|
0.05)(Fig. 6).

1004

Corticosterone Conc. (ng/dl)

LPS - - + + +
BR+PH - - ¥ 100 400

Fig. 6. The Effect of BR+PH on plasma corticosterone concentration
of LPS—induced depressive rats.

Normal group:no treatment group. Control group was administered
saline(i.p. and p.o.). LPS group was injected LPS 10 mg/kg(i.p.) for
3 days before TST, FST. BR+PH100 group was administered
BR+PH 100 mg/kg(p.0.) 30 min. before LPS injection. BR+ PH400
group was administered BR+PH 400 mg/kg(p.0.) 30 min. before
LPS injection. After TST and FST, rats were blood sampled for
ELISA. n=5 rats/group. Data represent mean + SD.

: Significant difference compared with the normal group(~< 0.05).
$: Significant difference compared with the LPS group(~{ 0.05).

6. Sii+EesE EIABR + PH)S PVNUA
NADPH-d Zd@o] g a7}

LPSE f¥E 93 FEZYYA BR+PHE Fod &
PVNel|4¢] NADPH-d W&d9] ¥sE &35 44, 24 1§
¥ PVNoJAQ] NADPH-d & ANZ9 4% normal I1&
(12.7 £ 1.1), control 1& (24.7 + 3.5), LPS 1& (30.3
+ 2.1), BR+PH100 1§ (29.7 + 3.1), BR + PH400 1%
(28.8 £ 0.6 ZtZt YERHSItE. normal IFo| HIF
control 1%, LPS 1% E% NADPH-d ¥do] 715
THSATHP 0.01), BR+PH 189 29 2d 229 7
Wy @ foE BTN EoSTHFig. 1),

The number of
NADPH-d reactive cells

Ao 4 B . D. E -
= R Wy 59 o
W ; 3 L
- ]

Fig. 7. The Effect of BR+PH on NADPH-d expression in the
PVN of LPS—induced depressive rats.

(A)Normal group:no treatment group. (B)Control group was
administered saline(i.p. and p.o.). (C)LPS group was injected LPS
10 mg/kg(i.p.) for 3 days before TST, FST. (D)BR+PH100 group
was administered BR+PH 100 mg/kg(p.o.) 30 min. before LPS
injection. (E)BR+ PH400 group was administered BR+PH 400 mg/
kg(p.o.) 30 min. before LPS injection. After TST and FST, rats
were sacrificed and perfused with saline (100 ml) and 4%
formaline solution (900 md). NADPH—d immunoreactive cells were
counted. Sections were cut coronally at 30 um and the original
magnification was 200x. Scale bar was 200 um. n=5 rats/group.
Qata represent mean = SD.

. Significant difference compared with the normal group(~< 0.01).

7. S + B B¥AI(BR + PH)Y LCWHA TH
o] ojgk avt

LPSE #9dH &35 FE249dA BR+PHE T3 &
LCoAe] TH W&o ¥gE 543 23t 4 15 LCYA
9] TH ¥&d A|Z9] == normal 1F (8.6 + 0.8), control
1% (18.5+ 1.3), LPS 15 (22.5 + 22.6), BR + PH100
I% (19.8 £ 1.6), BR+PH400 1% (218.3 £ 1.6)2 Z
Z+ JERQITE normal &9 H|8] control Z1E(P<0.01),
LPS I1&H(P<0.001) & Wrdo] F71e-S #Estgt. st
A9k BR+PH 1559 S 4 A2 BIou 9%
AIE FEA = ot chFig. 8).
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The number of TH
imunoreactive cells

i {%{v. - S 8
s = v 1 ey ’fgi”'-

Fig. 8. The Effect of BR+PH on TH expression in the LC of LPS
—induced depressive rats.
(A)Normal group:no treatment group. (B)Control group was administered
saline (i.p. and p.o.). (C)LPS group was injected LPS 10 mg/kg
(ip.) for 3 days before TST, FST. (D)BR+PH100 group was administered
BR+PH 100 mg/kg(p.o.) 30 min. before LPS injection. (E)BR+
PH400 group was administered BR+PH 400 mg/kg(p.0.) 30 min.
before LPS injection. After TST and FST, rats were sacrificed and
perfused with saline (100 md) and 4% formaline solution (900 mg).
TH immunoreactive cells were counted. Sections were cut
coronally at 30 um and the original magnification was 200x. Scale
bar was 200 um. n=5 rats/group. Data represent mean = SD.
..} Significant difference compared with the normal group(~¢0.01).
. Significant difference compared with the normal group(~< 0.001).
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TR, FER, REA S FAFSE Hol glor, FAgEd &
o AR AT, 9250 wolsty WIS R
fECDBMRREE, BRI, RUEAR, REbk, R, 28
{5, BEEEAHES] 11714 $8o2 g 7hssict?

AL AEIAS ZH3V] ¢ste] HPA axis®t TAIAA
43 o Ad HEE g%t FRE Aed, 252
A3 Azt dojd AxEA AgErt, T 2359 ¥l
gsolel= 7Hdol A7l =i gl vl 253 85 A=A
Ut oFERhS(sickness behavior)®] 42 HISE £
Ho| wr}”  HZe cytokine, HPA axis, AAHLEZ)
HILE op7|st=s WA, WEHA, A73A7 B3R Y=
allostatic loado|ct’, Cytokinee HEA] T2l B4} wjel(PAMPS)
T A3to] EHof =t 4F whidaRE fEE tryptophan
2 Y2 459 serotonin &2 5— hydroxytryptophan®
2 A ET, o] AL PAMPso| tigt tjlgoz ARk x4
o] kynurenine / quinolinic acid AZ2E E3 ZEEAHA
A AALE R (glutamatergic neurotransmission)E WHEA|
711 o]& E3) E3H tryptophane MIZEUA AFALE
Zl(serotoninergic neurotransmission)S ZAaAlAH &=
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FFE FA P, EF 9259 W] dI-AF WS
o YL FAY $23oIMY FHuS Weshe dTL st

9& TFsAE A7|=E L Y,

st (Bupleuri Radix, BR)O| thdte] 39 setpz} ojx]w)
A, ARA, AFEHEolA catecholamined F7HAIZItk= A
& wystgm, 7% sefo] HPA axis9} catecholamine
system FZo| st FEE AI7F Y-S RS
2% sehol HiE R A% HPA axiso Z83HA] okx
catecholamine systemol|9t 283ttt AaE B st

yHE(k5ss, Physalidis Herba, PH)ol thste] A2 gy
9 Ax7t = gEHoR FHAINE 7KL = Ad o
st Bustgt, Ut E= HAEE A, o)A, XIsiA|,
e 2R Soz AgEte] gd? 3] §, T S
gt 3 adtol|l A B2 SeHe] 293 FARgE Hol Ut

o] At &350 gt F57Hel st AAE AT
34, &2 "ol tiste on] WA e LehAet Ex35)
Hog Lo |ARE Sl diE FFaTE ZHRIARE &
8= AFGEA G= < wigstaS o, LPS |d452
T SN oust FegaTE 7R =A] gotRa
A s9lck olF ) Bl LPS AU AR S
5, TST, FSTZ 924 E|E &RIslal plasma corticosterone
FEE &£A35}al, PVNOJA c—Fos, CRF2} NADPH-d, LC
o4 THe ¥d A=E SH3HA

LPSE 9350l gt a7 Hgshs Adnda Y=o
9lom*  1PS induced depression modelS ©]&3t Wej—
et 259 ATdE 58 F2A ANEE 9 o
F7F QAT ole] B AL LPSE FYste] d3
< ek SR+EE EAIE Fod & LPS 18A
FTEHoR HE53PF AlZHimmobility time)o] F7tste] £
A7 FEES ¢ & U%eH, BR+PH IF0A4Y A
A1} TSTO] A% BR + PH100 1% ¥ BR + PH400 1%
HE LPS aFe) B8 e |23 HaE BHE 4
AAI(PC0.05), FSToME LPS 157 HwA H53%F
AlZro] Fraste FYE Bk TSTY FSTe 2419

S Axbeted AMgSHs Asmdle] WREA £ AR
neap) mge gde] g Aoz A==y, 9 AY
AT} seA4EREE B3A|9] TST, FSTOA EEd% A7He
BE Zastgod, 2 Jw zold] A FLg At
o ggpet 7279 s v A 2 209 ghegsty
o] elue] Qi HiEKet Q] Al digh A=
E o 2% FSTOA 494 gl At =2Hgd AL =2
0, 2 AFe LPS <8 4= S Ao] AY 4o
o} zpol7k UL 4= lrkx AWz

c—Fos T]AL 27| 3HAimmediate early gene)®] 3}
U2A ofFolu AEHAE T A A= F o
Aol ojsf waA dAHoz TEE | AFAWAA B =}

o] A77re] F2A AHIE o|AAEE sk YU 2EA
L gt A Qloh webd "WozAsERHe 9%t
c—Fos Tid {& o] T2 A= Q3 BT AL
ZAo] o] 7Msact”. MPYAFSA, HeAtolu stress
7F 9 o Ho EARRYA EAstEe] WHo| FrtsiH,
T gl 9ol +FA0] MAEH c—Fos® @] 7
28t Bavh 9AkY. 2 AFolA AstEe] PVNe]
A c—Fos7t HAE AZAY +=F 4% 23 normal 1&
o H]3] control IE(P<0.05), LPS I1H(P<0.01) BF
c—Fosd Wdo] F7Ret AL T 4= gUglon, oJolx
BR + PH100 1%, BR +PH400 1E°JA =% c—Fos9 9
o] At AL IRIstat. LPS7F YU EA| %2 normal
3ET} control AFEA c—Fos WA ztol7} WG o]+,
A8t TST, FST7} control L&) stressE =97] fjES
2 AZEGY w3k BR+ PH400 1894 BR + +PH100
IR o {94 IA c—Fose Tdo] TAE RS &2
SHATHPC0.05). o|RALCE Hol i+ BE3AQ -2
852 PVNOJA c-Fosd HEE 5k YEHOR AA6h=
242 53 Ueldt= RS € = Uth

Corticotropin Releasing Factor(CRF)&  AJArsli:
(hypothalamus), ¥t (locus coeruleus), BJ&E-A13(dorsal
raphe nucleus)2 H|E3 H7Hbrain stem)o]] &7} &
ZFOo2 A YEBAR ohlgt ntAAT NEEUASE BFE
A3, HPA axis @ASl] Fas AL i
corticosterone®] EHE JF7HNIITE FLEA9 Foe=
CRF9| @@L At B dA3o4 PVNJA2 CRF
g A% A9 Ad normal & B8l control 1F,
LPS 15 X% CRFY wdo] 716192, control 15H
ot LPS &4 CRFE Wdo] F7stATHP<0.05).
BR+PH I&EE°AE LPS &9 4|3 CRFY Tdo] i
He AFE9E & 4 Uk

glucocorticoids= HPA axis®] FAlTAA EH|EHE 32
2og® AEHAL HPA axis® BASHIA glucocorticoid
g W&t 8% =8 7MY AF A3 LPSaE0]
normal 1E°| H|& plasma corticosterone H=7} 323}
A F7FE AL 9 eH(P<0.05), o= LPSE d352
LHA)# HPA axis7} 8A3tE Aoz & 4 9tk BR+PH
559 7S plasma corticosterone =7} Z4sI= A3k
< H$3, BR+PH400 IFAAe #AY wE il
I AP, <0.05).

Nitric oxide(NO)& F5A173AANA AFA Ada 7k
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(synaptic plasticity)el]l stAY B7] A% Z-E(long—term
potentiation)o|tt & 5 7193} AE 4@ &
Aol #ofsi e RFO F4d 2d 9 F9 AYAE
2RE AFAGEAY BuE SXste 98-S ¢33t o
Agt 1 ZgAZro] uie- FY] wjFEo] I HEL dF 23
A ZHHA 92 NOS, nitrite, nitrate?] HEL F3 o|F9]
2 4= "o git}, PVNuUjolAl NADPH-d ¥r&e] ojgh =3
Fehe NOSE AEshs Wyoaa™, 2 AP s+
8 EAI7E AL PVNOA NOo 98 =4 27|
skl AAsHEEE 2 23 normal ZFo B]Sj control I
&, LPS 1§ Z% NADPH-d ©&o| /1S sttt
(£<0.01). LPS 59| ¥d=7}F o 2 A& S8 LSl 9
3t A5 S2EA2 NOE s It= RS ¢ &+ 3
o MRt BR +PH 159 A% o3 g #ESA=
molglrk, ol s+ Bt BEAlS FLLEINE NOS
A flo] o]FoE oujsi= ALE AZtHr,

TH+ L—tyrosine, L—dopa, dopamine, norepinephrine,
epinephrine® 2 Z8YE L= catecholamine THAFY] A HA|
TR AHLEE F42 mioby 79 dopamine”] Tt
Al B7HE %t A& shteltt, LColA NE7F &=
FFAAA A BHYSA EELS= noradrenaline’d H-H7F
o)A AFHF EEo| $2q%E 2 =&Y HS
g0 Ao 2 dopamine HA7F E48HEY] dopamine?
o] & HEEC| F7Hl Wt dopamined] $EE Fd
Hi AHF o2 dopamine®] At #o{dt= THY &2
Z7lste @abo] vehdtH*® meba LeolA THY wae
=73} catecholamine system®] EAS &elgd 4 it
A% A3} normal 289 BIF control Z2(P0.01),
LPS 1E(P<0.001) 2% LCoA TH Tdo| F7ishe &
sttt shARE BR+PH 1559 3¢ A2 Hiou &
oFt HAAE BWHSAE Eotgrh. ole SR A9
G2t oyl 749 catecholamine systemoll:=
2 a7E 7HA Zohe 2eE B,

olel AgoA AHE uviel Zo] LPSE +2ai0E o
o7, o|2 Qs FEH @Al s FoE 44 +
g BEFA= ALY PVNOA| c-Fos HdE &% 9
EHog §ostA dAsla, CRFY WAL A8l AL
et om HPA axis®] YRl HAm)de| 2-gste
FF O]&F O F plasma corticosterone F=Z 12514 7
ARt &, HPA axis9] A Z-8§& 53l TSTolA HEAl
He F9eHA AaAHoH FSTAA= A4 #a F
FS Uehfo] FLEIE eI

&tA¥E PVNol4] NADPH-d9| %dolEs &35 yehX]
AL LColA THE Hdd tfst av= HPFd2> He
W o3t anirh A g whEbA SelAeh Eiel &
e FEEY 2= FE Q5T 2EH 2o IHFHSE o
53H= HPA axisol] 2838t Uehtm, NOoJA = 28-3R
&I catecholamine systemo] tjstols 20| A3tE= A
oz molth ol My A<l B”9) 47 HPA axise
catecholamine system & Tho] F&2 njitt= B9 %
00 tyEprol s o ¥ FEEL HPA axisol: &3
7} Q13 catecholamine system % noradrenaline system
ogt gEFE W3t sl Aol Yo}, E A}t F

it

4

l

B oo

Ma @7 LPS Hele) §Reks xjoldol gleh. shAw A
9 dA7el B Avolq et Aus Fustel 2w, s
7} 9230 g systemo] WiEE R uwet Holzk
oArke AE RelEtha AZEd,

=R

Bl LebAet Bt EYAE Folstl, LPSE FUstH
A5S e H, 295y WHEHE &Ustal plasma
coriticosterone®] %=, 18|31 c—Fos, CRF, NADPH-d,
THY WAL 233 A% ol o) LPSE HuE AF-¢
2% BdoA Aot B EFAY g vt dis) o
=i A& AES 4

1. TSTO|A el Axt=, BE BR+PH 1894 LPS 1&
o vlg] FF3F AlTto]l FolstA AT

2. FSTo|A¢] a3t=, BR+PH ZFoA LPS &l H
& HEg% A7to] A A B}

3. PVN W9 c-Fosol dis] uelll= &3= BR+
PH400 L&A LPS IF° Hlg] sk oJ&do=z
FoslA wao] HAastAT)

4. PVN o4l CRFe] dfs} uetfi= &3H=, BR+PH
A LPS 120 Bl wrdo] 7haske A U
B At

5. % corticosterone®] tha]l UEh= &al=. BR + PH400
JZA LPS 29 v|3)] =7t -8k 748ttt

6. PVNW<e] NADPH—-d| th3] Uell= &I+=, BR+
PH100 1%, BR + PH400 124 2% g-ol8l ¥s}
7} §lict.

7. LCYWY THY| djsf vehys J3k= BR+ PHI100 1
F. BR+PH400 IEA 2% LPSTLEl dial ¥¢d
o] Frasdte AL BYoH, Fogk W= §lgdh

whEbA Lot Bt BRAl= HPA axis 9A| 282 5%
FET Aol st Fde-g aAE YEhia e AL
AZt=lm, NO ¥ catecholamine systemo] tjgt &3= &
oHA] 2 Aoz AlmH
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