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A Wg
%EP. 2EH
FAH-F-A S(HPA axis)? n A2 A o] =&
norepinephrine, epinephrine, serotonin, ACTH, cortisol,
acetylcholine, GABA, substance P, TRH S o &} A1 73
AR wiel Walsh 4710 ojeld Wahis
7)) 8T 4B S A AlA x|
2 AgA o mE JaE v HThe. o] T oA
HAME A7t A5 A a4 gt
cytokineo] AH A ¢l AL 3} t}. Cytokine-2
HGAH ZE o] gl A o2 7pA] WA £
9] & A 3} (activation), 4] & (growth), ¥
(differentiation)'5-oll B FE v A& A, ¥ A
BAGERANT FE& v AL B A -
Al Z(HPA axis)ol] S 2.3t o &-2 3} 11 serotonin T]
A 432 1 WAL 9 ]
sEd|z Aol AT 27k} 24 B o]

wo g 47, URAY A58 S TH
AL w¢ F83 do| 2 3ol cytokineo] #-H| &
ZA8tE A QA F LI AR I Yt o)), =
Eg 2o ofgt WA o] Wiglel| nX[& g2} 4
5—?'& "—}%7]3_% B3t7] A% FEE AFE|
o, ) 2EH 2 o) WalE =
‘?i"—ﬂ'fﬁ éﬁ@ 2 2 A FR o digk e A
B agel gk,

MAFER S HI BT "B o 5
ol dle Aoz il et TR S50
Ref®, < ”01]"1 AR} R RiEE ek 245
A]@J}zﬂ ] %_Q_Qoi 9)—01]:] /ﬂs—l)ﬂ od:rLE

OHH g4 ‘3’“4 MR 2 Y F dF

7re 0_12—]]6]-1‘4—&— A o] QlZ=x] g1 gJuhen, el Ato
1“ 2EH 28 Q18| FHBAE, FAHE 520l
R = Aol B S-S AHEsto] ATRIE L
AZ L 2ZH FHE 2BAIA X5l &-8-3 gt
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8 25 fuste] Ve v Al o] Wt 9 LPS R
A= 8 2] A 2ol A ¢ cytokine?] B4l-g 574 513

==

L=

} u o[o
mu’.
T oo _[_&

=

™
2 -

3

o fol

ol

R
3 i

i}

O

)

‘\L_N“

7 9] 49 MIFERSo] AEH 2o nlX|E g8 (621)

o, ¥ ) ARAZEAS FEE THGE A
@l tyrosine hydroxylase, dopa decarboxylase,

monoamine oxidase2] G- 2} L¥ & =4 6}l ch
ME 2 BiE

1. M=

1) g 74 9 2%

Ao ARSHE S BREIKER B E R
o A Flete] K5t S AHE-sH T TR
FiB(0) 8 HO135gS oF 7] ol ¥ a1 2,000ml 8] 55+
FE Po] 3AI7Eet 1Lt B FEAE Oéoiq
©} 2 membrane filter(2gm, Millipore) & 7+qFo] 7} gF
?l% STHUAIA FEAT O, T8 Ax271A %
73__%0}04 33. 8g4 BEE Aol AP%‘ w7k
E

B Ao A ALE-gH ICR w}-22(0] 3} vh9-2)=
A s T A ol A ool 25 o] A A
S b of] A-eA|7l F 2t A guiel 4 AL
Ao ARG Qg2 Ao ofete] AL
S o TAFE o F TA A 124t e 2 213}
gon, AYer= 22T WY, 58 60% N2
FABA T AlEE BUAEE AHEEIG e,
ZA0 8 vkl 21%, AW 3.5%, AEE QL2 50%, §-7)
A 8.0% Folth Fov it A5 s AHestd

Akl

2. g

DEE A

() 22 F8 F T

AR =" FFAHle] &8 R FE 20~22¢9] vh

- 2~(ICR, male) & 3o} 34 7 A A Zth 25
bl A o) b2 BLIA AHE BE7E ol &
& 12417F Hestka 12412F A5k ALS e vkt
28 ARGHHADE AHEEIR AL, A e AFES
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i

o

Abgetlen, 1 g At Btk EEAY
2EE 2042C, FEE 60%E TR 81 1, o 7e
718 SFAAT w2 8ule] B 3 2oz 3t
7 3 w-(Normal group), 7-<5(Control group), 7 H 5
S HC group 2 2 eI TS T4
e A GTE Snilke®, ATl Tole F Lo
o] 58 ZH2 100mg/5 mi/ke, 300mg/Smilkg® 2
F3+ Y Rtk Fo RYAEE v 124]
A, FETI AR TS ol AG R A 2T
SR X2 12em)ol] B3 AAA AT FEH
Ase A S 2%t FABR D, BATE B
AlZbger AAAZ T 3Y 2 Ao g &S
o

1+ 31, 44 A sacrificed}o] #17) 2 &

(2) Splenocyte #2] 2 HAA Lofl T 3 4 &F
APFE BEE 70% ethanol 2 4| 2§ F T
Aoz HAE AEste] WA 7 A E 35mm 2
T petri dishel] ©-¢kt}. Clean bench U ol A 8] A& 7}
92 ZA A2 X, homogenizere} teplon pestleE ©]
£3lo] B AA EE F2] Al ZTh 200 mesh stainless
steel sieveE B A A 22 A 718 200 X gol| A
653+ Al Eelete] 33 Al H 3 F pellets HEA
1 o}, pellet 1ml B 1.5ml ) 23} /42 Qo] 18

T EEAIA Y A BlA & vfetn YA R

o] 33] 423 t}-2 PBS buffero] 1x 107cell/n7}
TF AER &, W8 o] Bt o] dE
olf 104 2] FITC conjugated rat anti mouse CD+ 3}
8] A M (104 FITC + 9044 FACS staining media)S- 7}
ST WAAAE oA 1A ZEEQL wE A F,
4,000rpm 2.2 337t 4 Eelste] AA-S Ao
o} A& THA] 10044 2} FACS fixing solution o 7] &
YAIZ] & FACSE o] &8t Az EXE &35}

P

],

ol

£

Jo

uhg-20] A Al T M E3<9 RAW264.7 8
American Type Culture Collection (Rockville, USA)2.
2HE 7935 AF2-319 ) Dulbecco s modified
Eagle’ s medium (DMEM)¥} fetal bovine serum (FBS),
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penicillin-streptomycin- Gibco-BRL (Grand Isiand,
NY, USA)dl 4} < 3l 4 th. TRIzol reagent:
Invitrogenol| A -4 3} 12 PCR primers= Cosmo
genetics (Korea)ol] A €4 8} c}

() Al Z vk

RAW264.7 Al ¥+ 10% FBS ¢} 1% penicillin-
streptomycin®©] FE3E DMEM | x| of| A vl &F5}93
th FBS= #&Ests AN ES 843 A7)V
8] AL A =9 % heat inactivation (56°C water
bathol| A 30&7F 71d)sto] A-8-3F4 . vl 2] = 0.2
um membrane filter 2 o} 7} & A}-2-5}91 T} RAW264.7
AZe FZAHA At Sul viA & ¥ T-25
culture flaskoll A Biek3lA Tt AZE J4+d€ W=
trypsin-EDTA 1ml & 7}8}o] 37Coll A 187 uh-g-A]
Aozx 22 N EE Felsta viA] 4nlE ¥
AAE-2] (1000rpm, 37)E 3t A4 g & Ao
AHEEH AL B g A AA A Lol A W F HAST
M EE37C, 5% COz vl <k7] o) A v sk T}

(3) RNA 2]

v ksl 9)E RAW264.7 A ol 1ml TRIzol
reagent (Invitrogen, USA)Z =] 2] }o] Z RNAE £
gtt}h. 2] 3 RNAo| 1004 phenol¥ 1004
chloroform : isoamylalcohol (24:1)& @31 & 41.&
LA BelEte # 2 2d rEo g A5
£-2] 3k} 0.5ml isopropyl alcohol&- o] &3}e] RNA
A A A Z] Z 70% ethanol 2 A 3} 31 2F 11 24
T}. RNase free waterol /] RNAZ %¢] & RNase-free
DNaseZ #7}3}3L -70°C ol A A 23it).

(4) Reverse Transcription-Polymerase Chain Reaction
(RT-PCR)

oligo(dT) 12-18 (Promega, USA), reaction buffer
(50mM Tris-HC1, 75mM KCl, 3mM MgCl12, 10mM
DTT, pH 8.3), 1 mM dNTP (Biotools, Spain)®} 200 unit
M-MLV-RT (Moloney murine leukemia virus reverse
% RNAS] 4] 5ho] o
AALE 3o 24 cDNAE /g gt} PCRE
total volume 15291 10 X PCR buffer, 0.2mM dNTPs,

2pmole?] sense 2 antisense primerS ¥ -2 £33l o

%1l

r
oo alo ok

transcriptase, Promega) & &



cDNAS$} 1.25unit®] Taq polymerase (Biotools, Spain)
< ¥l PCRE A gt PCR 2712 94T 4%,
30cycles®] [94C (30%), 59°C (30), 72°C (453%)], 72
T 10%-0]91t} (Perkin Elmer, USA). ZZ 3% PCR 4t
E -2 2% agarose gelol] A7)19 E3) Ar|HE AT
2 band?) 7} =¥ density B4 =2 738¢1 Gel-Pro
analyzer 3.1 (Media Cybernetics. USA)&- o] -8&-&}o] T+
8 © 1] GAPDH= Control 2 AM£-3}9) t].

HHAZ Az T 23

(1) RNA £7)

RNAE F23l7] 98] 2EH A2 713l np-g i
ANA & & E3 t}S, homogenizerS o] -£3}o]
A3 Th3, 750 gl A 1027+ 944 2] 8}t ice
cold PBSZ 23] ASith. A A 24 9 lysis buffer2
7¥ate] SaA17] ThE, 12,000 X go A 1057 Q4]
el et 458 #3ck A IM sucrose7} EHh
E Tris buffer ¢}l loading3t th-2-, 36,000rpmol] A|
16027 94 #2] 3131t} Polysome pellet-g 3 5o
SDS buffere]] 391 %, 37°C ol A 305 7} incubation A
Z o Sod. Acetate bufferZ 7}3F t}-&-, phenol/CsK13
SN o7 F23l ) NaClE 02Me] HEE 7}3t

&, BIOHE 7}t & 20T oA 12417 R 3}ed
k. A A E-L 75% BOHZ 23] washingdt W& A%
AT A2 Fd o] 83 RNAYS thxad)
Al @il A mRNASke] 2A 273 thd, 4719 %
°2 g ALg BT

(2) cDNA A 2

ez 2 A TolA 2tz £2] % total RNAY
(13ug RNA 3}4) o oligo dT 142 Y& & 2~
HAA 3 o}, 70C A A 527 incubationd} )
primer”} annealing 3= 4 2o %] oF 1027} |3
gk )&, cyscript buffer, 0.1IM DTT, dUTP nucleotide,
dUTP cydye-labelled nucleotide, cyscript reverse
transcriptase < 7} -, o} A A A B
t}h. o] &, 42| A 907t incubationdt ¥, &2 A
o Wk ek¢i v} of 7)o 2.5M NaOH-& 713} & 37¢C
ol A 1557t incubationd}-$3 2.1, 2M HEPES bufferZ
7}sted F3hA Ao

277 9 4% MiFEREe] 2B 2ol nAE 43 (623)

(3) cDNAS] % A

ZA ¥ cDNA -8 GFX column’del] loading3} t}
<., capture buffer®} washing solng& AH&3}o] elution
Al T} Cy3-, Cy5- labelled cDNA 8- 7+2} 604 2
£ elutions} <3 T}

() S} el o] Bl g g

Z+7ke] Cy3-, Cy5- labelled cDNAZE: speed vacuum
containerol] 347k ¥ A% ThS, nuclease free
waterdl] =9 th 95C A 71 thL, Euje 9&
Aboll 302 o] 4 W] 5F4 v}, o] 7] ol hybridization
buffer®} 100% formamideE 713t & A A A 4]
2t £38 944 microarray slide} cover slip Alo]
ol loading8} 3 ©h. ¢cDNA7} loading® microarray slide
£ hybridization chambere]] ¥ 11 42°Col| 4] 18A]7F &
¢} incubationd}$3 t}F. microarray slideZ SDS7} &+-&
@ 55CE 7}&¥ SSC (saline, SDS, citrate) buffere]]
o] 55°¢oll A 1057t 23] washingdli . thA] 34
3 SSC bufferz 2ol 4] 1083 washing st th-2-,
1,000rpmel| A 23-7F 4] F-el sttt el A1 A o] E
of] 1A 7t BFR] 8lo] 74 22t v, scannero]] ¥ a1 &l

© mRNAZFS 243t eh. 29 € 38 44 shith.

>

3. EAlNE
2zt A 3ol 3t f-2] 4 752 Student s t-testE ©]

gatan.

# R

=0
d
2
S Z o 2 e

Nore fdose o= mim

7
Hgel A Hefo] BAHE ALE RE
& ol g3te 3N LEA,

(HCH) ©l| 41 20.50 + 2.64 %2 Vehyo] §-21 A
F7FE UEpil on, A &g Fo 7 (HCL)-L 15.
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Mact1+

N

Fig. 1. Effect of HC on Mac 1+ Surface Marker of Splenocyte
N: Nomal group
C: Stress group
HCH: Stress + HC (300mg/kg, p.0.)

HCL: Stress + HC (100mg/ke, p.0.) *: p<0.05vsC

HCH HCL

Cac3+

N

Fig. 2. Effect of HC on Mac 3+ Surface Marker of Splenocyte
N: Nomal group
C: Stress group
HCH: Stress + HC (300mg/kg, p.0.)
HCL.: Stress + HC (100mg/kg, p.0.) **: p<0.01vsC

1206 %% 722 W3S el A £l ohFg. ).
2. Splenocyte Mac 3+ 2 X 20| 0|x|= dsk
A sk A M 2] T Mac 3+9] 2

& FAFMNNA] 512 £ 037 % o] oM, ~AE

H 28 713 22O A & 5.10 + 052 %= ¥ 3}

& WERi Al eskoh. 23 ) 2ol ) sled HC 1

£ o] Z(HCH)o) A = 3.60 + 047 %S Ve o]
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HCH

HCL

oA HFAE e e, ALFFAL
(HCL)-& 437 + 022 %= k7t 7A38ts A3ke
B A Th(Fig. 2).

3. Splenocyte CD 4+ EZ 20| o[x|l= L&

Helper T Cell®] FH U CD 4+9] 2 &2 3
AN A 11.67+1.52 % o] o, ~E
7F8 )22 A% 10.01+1.01 %= 93¢ 7F43)
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30

CD4+

N C

Fig. 3. Effect of HC on CD 4+ Surface Marker of Splenocyte
N: nomal group C: Stress group
HCH: Stress + HC (300ug/kg, p.o)
HCL: Stress + HC (100me/kg, p.0.)
* p<0.05vsC

HCH HCL

N

Fig. 4. Effect of HC on CD 19+ Surface Marker of Splenocyte

N: Nomal group

C: Stress group

HCH: Stress + HC (300me/ke, p.0.)
HCL: Stress + HC (100mg/ke, p.0.)
*: p<0.05vs C

&S Hgv}. e gl Wlste] HC n 4%
o] ZHCH)) M = 21.67 + 3.05 %E VERJ L
» A& FF FHCL) 1633 + 152 %2 2% &
A9 F7He Weh STk 3).

i

E_E—{moﬁ

4. Splenocyte CD 8+ gisiof ojxj=H

Cytotoxic T Cell2] EHa-21 CD 8+2] ¥y
Ao M 827 £ 035% o] o, ~EH A
Ul 2T A E 7.96 + 040 %= WS JER]R

2]
Q. O
E=3wn
p=X
=

N
-

HCH HCL

&kt ) 2o ¥]dte] HC 218k 5o (HCH)]|
M 837 + 031 %E YERNY o, A &5 T
(HCL)2 1163 + 1.03 %= §93 ¢l 2715 Vel
Art.

5. Splenocyte CD 19+ &0l njx|= e

B Celle] ZTHgr¢l CD 19+9] W& & AT
of| A 28.02 + 3.60 % o] oM, AEY AE 713 o
ZT A = 2067 & 3.05 & A S] PAE Y

—
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Control 12, LPS 12h, HC 24h, LPS  24n, HC

(1) 25 cycle
25000
20000
g 15000
2 10000
5000
(2) 30 cycle 12h
C L HC

Time

24h
L HC

— GAPDH

50000

40000 +

. 30000 |
2

20000 +

10000 |

Cotol  12h LPS

Fig. 5. Effect of HC on IL-18 Expression in Macrophage Cells.

Ph HC 24h LPS  24n HC
Time

RT-PCR assay of IL-18 mRNA in macrophage cells cultured in DMEM, supplemented with 10% heat inactivated fetal
bovine serum, in the presence of HC (12, 24hrs). Expression of mRNA for GAPDH was also detected as a positive

control.
L: LPS

EMRQIT). 28y i 2Fo) Hlsle) HC &5 %o
T-HCH)o| A = 23.03 + 2.04 %S Jehjo] kgl =
7V3he 73S VeIl o H, A& FFo] F(HCL)
< 3100 £ 3.04 %= F2H< 718 YR
(Fig. 4).

6. cHA{MlzZ o] |L-18 WHol| o|x|= L&
IL-1-% proinflammatory cytokine © 2, W& &%
Axe Fd S GAAI7= Aoz 48z H

Ho

@)

168

£ LPSE A=¥ macrophaged) A IL-182] #-A =} &
& 12A3F, 244131 v FeE A S-ol] 25 FIHAIF
t}. 2214} 30cycle®] PCRO| A &= LPS A 2} gt 73 -§-2}
H w3t 98l Aol & Vel A] % kthFig. 5).

7. thAIMEZ |L-6 walol o]X|= FE

HCE LPSZ A% macrophageol] 4] 9] 12417 %)
S 45 IL-69 FHA TS F7MIH o,
HCE 2477t )2 ol = IL-6 o] -2 T



(1) 25 cycle

49) 1 FFEFEGo) ~2EH 2 mAE 9 (627)

40000
35000
30000 |

, 25000 1

B 20000
15000
10000

5000
0

Contral ~ 12h, LPS

(2) 30 cycle 12h

C L HC

40000

2 HC 2 LIPS 24h HC
Time
24h
L HC
IL-6
GAPDH

30000}
B 20000

10000¢

Control 12h, LPS

Fig. 6. Effect of HC on IL-6 Expression in Macrophage Cells.

12hHC  24h LIPS 240 HC
Time

RT-PCR assay of IL-6 mRNA in macrophage cells cultured in DMEM, supplemented with 10% heat inactivated fetal
bovine serum, in the presence of HC (12, 24hrs). LPS is a cytokine inducer. Expression of mRNA for GAPDH was also

detected as a positive control.
L:LPS

ol F7} H At (Fig. 6).
8. CHAIMIZ |L-10 ehsiof o]x|= &
IL-102 435S olA Sr7tE e A2 945
cytokineQ] TNF-a, GM-CSF$} &2 § 2~ ¢] iNOS¢)
FAL A8l E oz YRk HCE LPSE %)
=% macrophageol| ] 124137t vl & A ¢, IL-10
THE T 5

= 7%
24X 7t 48A) 7k B okl S 7 L)

lo

FA Fohe Ao vEET.

9. cHAMZE TGF-4 28o] ojx|= g

TGF-p= 3t 22184 31 cytokine & & T cello]]
A B 49 B85 AR Ao R deld
t}. HCE= LPSE A}=+% macrophageol] A 124 7}, 24
A ZE il FE & o TGE-A frd 4 Sl & ot S714
7)1 43S et
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05

0.4

0.3+

0.2

Dopa Decarboxylase

Hk
0.1+ .
0.0
C HC

Fig. 7. Effect of HC on expression of dopa decarboxylase gene in brain.
Gene expression was represented as a fluorescence of Cy3/5 incorporated into mRNA (n=3).

C: Control HG: HC 300mg/kg. p.o **: p<0.01vsC

0.5

0.1 4

Tyrosine Hydroxylase

0.3
0.21 -
' Hm
0.0
C HC

Fig. 8. Effect of HCE on expression of tyrosine hydroxylase gene in brain.
Gene expression was represented as a fluorescence of Cy3/5 incorporated into mRNA (n=3).

C: Control HC: HC 300mg/kg. p.o. **: p<0.01vsC

10. Dopa decarboxylase RXA} w&of o]
Xe g

] 22| o A dopa decarboxylase -5+ =2} w-g
microarray Aol 4] 23} fluorescence H S =4 3
o 23Sty ¥ A=, 2T AR % <
0.350121 29, HCE A 7l8te] w ot oA 4
AL oF& 2F0.18% HCE dopa decarboxylase &
AR S & 1o A Al 5H% tFig. 7).

rlo
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11. Tyrosine hydroxylase TF&At
o|x= g

¥ Z 2 d| A tyrosine hydroxylase =} &
microarray ol A ¥FA 81 fluorescence -2 27 5}
o Z2A3ch AF A, 2T FAR F& F
0.3480]91 0.1, HCEZ 71310l w kgt 2o A 92
FAR}Le] L& 2k 0.168 2 HCE tyrosine hydroxylase
AR 2 & el A Al 8 thFig. 8).
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AR73 9 430 ¢ MFFEREC] 2Edl2d n2e 93 (629)

Monoamine Oxidase

HC

Fig. 9. Effect of HCE on Expression of Monoamine Oxidase Gene in Brain.
Gene expression was represented as a fluorescence of Cy3/5 incorporated into mRNA (n=3).

C: Control HC: HC 300 mg/ke. P.O. **: p<0.01vsC

12. Monoamine oxidase ®% %} ghslof o
A= g

=] Z 3 o A monoamine oxidase & A} L&
microarray *}ol] 4 2 3} fluorescence 3-8 =
of 23 Hch 422, 22 fAx Fe
12170]19) 27, HCE #7135t w) g3t ol M d2
AR ek ok 1.5855% HC:= monoamine oxidase
FAA LD L Fo 3 S7141 2 THFig. 9).
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ulA 9} Aol thekdt uk-g-o) YEhdtlE Aol
B A ol Al E-H 3 A - R 4] Z(HPA
axis)?] 243} F-@3 Ao dA goy o
7g ol M cytokine] ¥ &o] F- 2 3HAl TR 1 gl
FH, 2E8 2 e 1A 1 s=r) W
3}+= norepinephrine, epinephrine¥} 22 A AAY 2
AE2HAAZEY B JPHozr 9
n) Ao, o)BA ~EHY AL vhefet HhH o
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Sojx ), o8] WA o] B4 shactivation), A 4
(growth), ¥ Sh(differentiation) 5o B FE 1| & 4 9)
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B FE2EH2AE 7 3 I AANA H &3
el e Ba Ao TR o) o B A A 3le}

A& S 8to] 2EH 2 oA B v X &
FEFS Gttt vk 4d A9, 2Eg e
macrophage?] THYFYQ Mac 1+8] EX &l A9
J S m XA Fokrh 1Y 2EYAE Jletn
HCE 18% §oIg nl-$-29] ¥]7 Al Zol| A Mac
I+ #X &2 49499 Z712 Jehiith o] = HC
o] 2 macrophage®] <27} F718k1 &8 v gt
ThFig. 1). =3, &4 3} macrophagee] ¥W 919
Mac 3+9] X & 2EHAE 718 tj 270l A W3}
& UERA] gokovt HCE FoFgt 7 9o &= Mac
3+9] 9 FL4E Ve s A X A7 24353
Tl 53] 2 &FHC A fod4 JeHAE R
% tHFig. 2). T helper cell o] E-0)2 ¢l A marker]
CD 4+9] B¥ &2 ~Ef 2oA] o7t Zahste
F& HYLUHCE RS S X857 &
EFo A CD 4+ Fd &o] Frod oz FrEd
(Fig. 3). T killer cellof] 5-0}4 <1 374 markerd! CD 8+
o] FEEL 2B 2 H A 2 ¥HEE JeERA
St F = HCE 543 A o= folAol ¢l
Ao} AFE HC T3t A= CD 8+ BES
o] Aoz Frtetglth B cell 7]5& Ve =
£ marker¢l CD 19+& 2E# A Aol A 2 A
a2 Uil ou 188 HCF o] Fol| 4] oF
Zbele A B A 85 Ao
94 e F7HE JERSITHFig 4). o) & 2B
8o A HCFH 2 QA3 BgA L] B4 0]
119028 A AL}

g, macrophage Al Zo| HCE FJ3ln 5%
cytokine®] H-AALH S 23 A AR IL-18 H
A} BH L 25cycled)| A 124]7F, 244 7) Wl k3l 7
£+ 2% F9A e 2718 Rath 28 30cycle
o A &= HCF o] o] cytokine =& 20l LPSZut
Aelg A F2) A<l 2ol & JERNA] & shohFig.
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5). IL-1-2 proinflamatory cytokme o7 e d
W) BHS PRI E Aos ToA YT
A& ol = CDA T cell¥} B cell g%rﬂ slei, 4
FAEE A 5 Yo IL-10] B BEoiAE
32Eo % Zaste] Id, F47)u+-S(acute phases
response)'5-°] VFERA T}, & IL-1-2 norepinephrin £
B & F7bAl A HPA systemS S 4347 2
serotonin®] thA}E FHA|ZITh= Zlo] B A3 g
o} IL-6 & A] proinflamatory cytokine 2.2 B cello]]
ZFg5ko] B celle] 4E& 23813, T cello] 1}
thymocytesol] co-stimulator® Z}2-3}= Ao 2 o4
A 9121 HPA systemol] IL-13} §-A}8t 2H-2-8- 3o}
0. IL-6 124 F, 24X HCE o -2 ) H-7 ) 2
Hol F71= 9 t}(Fig. 6). IL-10L antiinflamatory
cytokine© & JFHt-Zo| A F7lEE o8 =
cytokinel TNF-a, GM-CSF2} &= & 49l iNOS2]
P& JAste Aoz g Ak HCE LPSE
A= 8 macrophageol] A 12417} vl F S 749
108] &4 & <zt 2771 AL 1ot oy
24X M B el BrhE 98-S 2

Fohe Aoz JesTh TGE-AE 21 7] 5ol thakst

B2 cell typeol] 2-8-3to] 25 E41314]7]7]
T 33 GAA)F) 7| = B 2 steroid 32 2o
98} ZRUD, TR BT Aol 251919 2162
Walarl e etu A28 e A Boddr =
&}y (angiogenesis), 3] T cello| A Bvl& = L4429
8-S AAlete Aoz gk HCE LPSE =}
= macrophageol] A 1247}, 244 7t v oFsl & w)
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2EH2E 718 &2 ¥ 1 serotonin 7}
catecholamine®] FLEH3E =33t AE Eo| g
& ] A] norepinephrine©] 1} epinephrine®] &% 7}
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»

{7 9 490 MAFERSC] SEd 2 nR]= 98 (631

gto] H31%E 3 9t} Shimizu S-& Wistar 7 o)
713ke] FEAEH AE M A o ] P
o] o o] A norepinephrineS A5ttty B
stA e 2 Aol & HCE 7}3F H A Eo A
norepinephrine®| 1} epinephrine @] A 4] of) o 3t
F 49 dopa decarboxylase, tyrosine hydroxylase %1
23R A= S SF AT HE2F A
dopa decarboxylase 9} tyrosine hydroxylase 5 2} &t
& & §A e TH-6-H fluorescenceH-2 A &t 2
AstR ). 43823, HCE dopa decarboxylase 2
tyrosine hydroxylase®} A2 G&H & F23 A <A
3} CH(Fig. 7, Fig. 8). whe}A], HCx= AE#) A4 ) o]
A ¥ ol|A] Z=7}%] = epinephrine 2 norepinephrine 2]
RS JA T F JE e AdEH, 0
o Befele Bl G WAE AAsle] v}
U= Aoz gddrct 33, norepinephrine©] 1}
epinephrine®] £-31& F3lo] AlANA g T2 &
A &= & 4] monoamine oxidase (MAO) €] &7 4}
wEe 2P FAY. 44 FAAd g
fluorescence = =74 sto] ARt A d A,
HCE MAO #3814 Z# & fo8HA S/ 1A
(Fig. 9). ol & F& 2Eg 2olA 3718 ¢ U=
norepinephrine©| 4} epinephrine®] £ & &% 5}«
TEE AL U S Aoz Aty 91‘:]'
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14 £9 cytokine¥Hd o) v & 43S
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e 232 don olg AEH A
F/HEA S B Bofdte] WAHZ Fo
A E-& Ho ). ¥ A Eoj| A norepinephrine©] W
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(632) Oigerel8telA) 264 322005\ 9Y)

o OT—Ei & A A gtoll A HPA systemol) 2% 2
Q) ALS sty HAN TG A0 JES

u| 2] = norepmephrmeJJr epinephrine®] F= & Z4
3o ZH HC7F 2 Eg 24 ol A o] W7 5ol &
AR AL T 4 91 &S AA ST uhEly
S 2B 22 Qe T WY e ¥
stot | Y A BAGER HlE 243l 3 2B
H2EHRE M Aoz ALEH Y
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= B

T4 2Ed 2 @ fFzREe] 3348 &
A&t7] 9138} splenocyte?] TR EH ] BlR= 9
gk, th2] Al 9] cytokine & o] m] 2] &= o
A FAA LHe VA& TS ZF ‘3}01 ot
S22 AEE AU

1. HCE 2EH A E 7}3} np$- 29 spleendi| 4] &
2] 3l A Z o] ¥ gglel Mac 1+, CD 4+, CD 8+, CD
1948 ZF7FA1Z 21F, Mac 3+2 2+ AA AT}

2. HCE= macrophage cytokine 91 IL-18, IL-6, TL-10,
TGF-# 59 34 23 & Z7HA A

3. HC= H A & | A tyrosine hydroxylase 2 dopa
decarboxylase2] 432} &8-S 714A17 o0, MAO
o) F3 A -2 S A
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