SordeIgeRisin B 183 13

AvY|Fo] Stress ¥ & 5 =28

Korean J. Oriental Physiology & Pathology 18(1):172~178, 2004

1)
=

| 5old Aqutgo nA= FF

rfo
=
I'-It

o

M

gkl oFehigl, 1: gl ehst

Effects of Kwibi-tang on Serum Levels of Hormone and the
Non-Specific Immune Response after Immobilization Stress in Mice

Jae Soon Eun®, Jung Mo Song'

College of Pharmacy, 1. College of Oriental Medicine, Woosuk University

To investigated the effects of Kwibi-tang water extract (KBT) on the non-specific immune response in C57BL/6
mice stressed by immobilization, we evaluated the changes in the contents of serum histamine and corticosterone and
the phagocytic activity of macrophages. The level of serum histamine and corticosterone was determined with
spectrofluorometer. The cell viability was determined by a MTT assay method. The subpolpulation of lymphocytes was
determined by a flow cytometry. The phagocytic activity was determined with luminometer. KBT decreased the serum
level of histamine and corticosterone increased by immobilization stress. Also, KBT enhanced the phagocytic activity
and decreased the level of nitric oxde in murine peritoneal macrophages decreased by immobilization stress. These
results indicate that KBT may be useful for the prevention and treatment of stress via suppression of serum histamine
and corticosterone level and enhancement of the non-specific immune response.
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A =2 corticosteroidE F7HA|1H HAAMZEE ViERE 22Ul ohg}
lymphocytes 2! macrophages®] 4ol GkS Fo] HAAE
LEHAE ARFH9 E21H, AL)H, 4F dEn e H3F1E, WAool i stressQl JE2 glucocorticoido]

B3 X Al @@ol 71A, AWAAY BE 5Ho] &4
ol AlA & UHCZ F4o] LIEhJrt. Halole WS4
22 BolHQl Wol7l7 Yo 94, 28, &4 1 - AR F
4 tress S9 A}5E Wolsh= vl50|HBo]7] 7 (stress 1}
)7t EXBl, AR A9 Hilol: g:ulo}il e gideg ¢
4 dEsHA /A AEAEA - RASLAAY g
(homeostasis) FA 7177 ATt ol2ie A9 glolglgo] ¢

L}= A2 general adaptation syndromeolg} 5h, 2971,
N7l D 212719 3eAZ FEECH?. JATA stress) first
mediator 2 histamine, vassopressin, catecholamine, serotonin,

CRF % ACTH o] ¢8ld UoP® sZol=  stressy}

* WAIRA} : 2AE, WE GFF dulg £ 490, SAuistn oSt
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93] mediate = Y} oR]gl catecholamines, endogenous
opioids X pituitary hormone &0l 25141 mediate TTIIL &
A AP

B od7s duloldd Iy 201 § ka7l gelol Hi
UE stressS AfUBHALL AFE 4 Y= ASE BUs] A
G JEeg JYEUch ol AL SHIEHIQ) RlRE
2 BREEESIL S8 0Msl ik, BT, BE &, 3% &
Bl A4 FRSIH, £2 BET e HB\SIA X511 Mol
Eifohe ZE ®BE tiavls groln?.

AXES ulgo] Eold HARSE STAIA stressoll &
50l USES oln] Fud} Uk, wek] B AflolME A
Hol 8 & $2E Y v|50d Hai3a viXe g
SHLAL AEE FFE Fod T 437 (C57BL/6)ol

immobilization stress& 715} @ £  histamine
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Fulgo] Stress 2o} & @8 SEE W vlS01H @A viXlE g8

corticosterone 9] W39l H7Z} macrophages® phagocytic
activity @slol Tzl Fate B 23 A AHL B
7o) ololl HskLX} St

A R P

=

g &

¥ g0l AHS$ mouser= C57BL/674 =R 1812 g& thdl
AMEE(F)OIA TUSK, % 20£3 T, & 50+5%, dark/
light 128]7}9) Z8lIA 1 F 0)4)} AEldlel] HEAIZ & A}
831oM, TPAFES EE AFAHEA JHBILE SIirt

Aglol  ARZ3H  A]oF2  phospho-cellulose  powder,
orthophthal  aldehyde= Wako Co.,, histamine - 2HCI,
corticosterone, Dulbecco’s modified Eagle’'s medium (DME),
penicillin-streptomycin, Dulbecco’s phosphate buffered saline
(DPBS-A), FITC-conjugated E. coli particle, lipopolysaccharide
(LPS, 055:B5), y-interferon (v-IFN, Huy-IFN),
N-naphthylethylenediamine - 2HC], Zymosan,
sulfanilamides Sigma Co., RPMI 1640, fetal bovine serum
(FBS)2 Gibco Co. & AI831A 20, 71E} A|2F2 cell culture
£ 4l 13 AU ARFATE AFEZITFE culture flask (Nunc),
multi-well plate (96-well, 24-well, Costar), microplate-reader
(Dynatech MR5000), CO; incubator (Vision scientific Co.),
inverted fluoromicroscope (Nikon Co.), freeze dry apparatus
(isin  Co.), flow (Coulter ~ EPICS-XL),
spectrofluorometer (Kotron Co.), luminometer (Berthold Co.
9%LP) 5 ARSSIITE

lucigenin,

cytometer

3. g9l zA

2 Uglol A8 FNIEY FHe Yok ol E30
™, AT AN ES PGt B4 Shg oA Fsid 8
sl AMBSIRL I WE 2 thedt Zrt

Table 1. Prescription of Kwibi-tang(KBT)

BEY TR 88
E B Angelicae Gigantis Radix 4
RRIRA Longanae Arillus 4
BHRLW) Zizyphi Spinosi Semen 4
B & Polygalae Radix 4
A B Ginseng Radix Alba 4
¥ K Astragali Radix 4
g i Atractylodis Rhizoma Alba 4
BER® Hoelen Alba 4
X & Saussureae Radix 2
#H =B Glycyrrhizae Radix 12
4 B Zingiberis Rhizoma 4
b Zizyphi Fructus 4
Total 432

A} 3y BYES EF4 2,000 mE 28) 7@ &3 £, o
Hslod A G rotary evaporatorZ B53} TI2, freeze dryerZ
SEUREIA A 2 27.0g (05} KBTE} g ¢ol, S8
AR Aldle Qeld@so BaHlAlA AM8IINCE

4. Immobilization stress F3&}
1) Stress 2A17} B3} =71

AF 17€ 5 viglE 5k normal? (BA4HE) % control#
(stress EEh)ole doldldettg Afdtols KBT 500
mg/kgE ATE 13] A5l 1 A7 Foll YFHE vidol] SF
OF% 53 ¥ QFLE g, 1e] ¥ 42 SH0IA KA AL
A1 2 AlZ} B¢t immobilization stressg& 7}gF % histamine
Yl corticosterone SE Aol FA] 41818 S0, thymocytes 2
splenocytes A Alol= 15 A|ZF Foll TABIACT. £ HIER
ool Slgt KBTS FEke ol r] $1dl, 500 mg/kgE 1Y 13
A5 At 7RIS F SYT 4B S HAISIYCE
2) Stress 15A|7} B35} &7

47 17 5 "i2l2 3l normal? (Fahkt) ¥ controld
(stress E3krjolE delA@snlg ATl KBT 500
mg/kgS ATE 13] £03lL, 1 A7} Fo WFE Sei~8 ¢
&0l go] SAo|x] Z5HA 8l 15 417 SQF immobilization
stress& 718 & HA] THBINCE LB gEEFojol o8t KBTS
ke gotdr) 9, 500 mg/kgS 19 184 5 Y7 7R
3 & SUT HEE UAIBIICL

5. &4 % Histamine & &%

Immobilization stress& 715} HFE 780 A2 A
SAEE] (3,000 rpm, 10 min)dl] EHE AU X 1 mig
0.4N-HCIO, 2.5 mlE 7i5lod Al g MAS £ AWsA Ty
BhaL Y141EE] (3,000 rpm, 5 min)3lo} AENHE He)sig) 0]
2] 4314171 phospho-cellulose powder& 3 x 0.6 cm column
of] X%t % 0.03M-phosphate buffer@} 0.06M-phosphate buffer
Z AHE MAHS e B2 AHsSL 0.1M-borate buffers
histamine Z8ME ALE3le] 8&AIZrt. &% 3 mio)
orthophthal aldehyde 02 ml& 713} spectrofluorometer
(excitation: 350 nm, emission: 444 nm)E FAL SF3I] FTF
histamine ZZk4dol Adh BLYBIACH.

6. 83 & Corticosterone g+ &5

YT YRHoT g 83 F  corticosterone TR
Zenker 9] uhioll £31%C). = €3 03 mlo] £84: 07 m!
£ o} Z§lshil chloroform 10 miE 7151 15:% o4 A@E}
A XES e A2 (2,500 rpm, 5 min)3l] AENS HA
i), TA] chloroformZE & 0.1N-NaOH 2% 1 mlg AX§
o2 4R £ 4598 2] AASIRICE AAE chloroform
Z 9 miol] BBAD (HS0; : 50% C;H:OH = 24 : 1) 3 mIE 7}
3 TIE 15% o4} AESA ZHSIETE 94 Ee) (2,500 rpm, 5
min)§ ¥, 439 chloroformEZ & &45] AASIL AFAE 2
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AIZF EQF WrR]F) & spectrofluorometer (excitation: 470 nm,
emission: 520 nm)Z H&#& ZH38I] FE corticosterone AT

Hoil sl FFsHACt

7. MEEL

Immobilization stressE 718t 25 9} macrophage®] Elv
stressE 71517] 3¢ Hoj 43 2240l 3% thioglycollate 2 mlE
Fsle] 4Esict. S0l cold PBS 10 mlE ol BZAME
£ $E5K9c) 488 NEE 4 TAlA] 1,300 rpm2Z 10 27
QA1E2]513 RPMI X2 28] MA F, ZF 120 mm petri
dishol 25}l CO; incubatorollA] BQFAIF] AL 2 Al7F Sof) B
AR @22 MTE AASH vhE2, BAGE macrophageE cell
scrapers E2l5lA AME3IIC). 43 thymocytes, splenocytes
2 macrophagei= RPMI 1640 HIXIE A3 oM, wiXlole
10% FBSS} penicillin-streptomycin (100 units/ml, 100 pg/mi)S
kel AMgsiiTh

8. 27} macrophages9| lucigenin chemiluminescence &%

2g]8t macrophageE 2 x 10° cells/ml7} S)TE DME
(without phenol red, 0.34 g/L NaHCO;, 2.6 g/L HEPES, pH
7.2)00 BGAIA A8l AL23HACE Lucigenin 849 A EE 10
ml9} DPBS-Ac)l &3¢t &, o1} Pslod -20 Colld Baskd
Al AHE 3K CHstock solution). Lucigenin stock solution® AHE
371 AFol DME Hixol 1/102 345k AMSSKICE
Chemiluminescence £A 2 luminometerZ 0} 23104 37 TollA]
ZRBIATH™). 288 microplate(white)9] 2+ welloll &)@
BIM 50 0%} lucigenin 8 50 pf & zymosan
8 30 wE HUI5le] AE volumeo] 200 pt7} H ST £, 37
CTollA 1587 "Rz thE, 58 HH O Z 308 &Q! lucigenin
chemiluminescence ¢S ZH3IAT)

macrophage

9. 272} macrophage?| ©1ZIEol 9 engulfment S

FITC-conjugated E. coli particleS HBSSoll 1 mg/ml =2
SIEIA]A sonificationdt F AHE319 20, trypan blues citrate
buffer (pH 4.4)oll 250 pg/ml ST E a5l Al83IHc) £el
B} macrophage= RPMI1640 BX & 1 x 10° cells/ml HEE &
Hel &, 100 (E 96 wellol]l 2F 3131 E. coli FEMY 25 & 7}
Bld 1 A1 Z0F uleks T2 uiQR S A ASBLIL extracellular
fluorescenceE AAS}7] S5 trypan blue 100 wE H7I51H
inverted fluoromicroscopeZ RSP,

10. 52 macrophages®} nitric oxide &

27)8} macrophageS 24 well plateoi] wellg} 2 x 10° cells
£ 2753 & macrophageZ FE| WA FE nitric oxide (NO)S)
A4S Griessi®oZ ZFEIYCE 2 wellol LPS 1 pg/mis} v
-IFN 25 units/mlE H7}510d 24417} viekdr &, vl 100 pls}
Griess A]9} (1 % sulfanilamide + 0.1 % N-naphthylenediamine
2HCI + 2.5 % HPOy) 100 WE E8H510] 96 well moduleoi] 2

i
H

1, 37 TollA 1087} X3t & 570 nmoll4] microplate-reader
2 BT E 533l vig] &S NaNOol kol 9sh
NOy 8 s & EMlsIgct

11. EAXE]

TE A8 AUNES mean:SER VEMI L EARNZE
Student t-testZ 4|5l p<0.058 7IECE {94 dHE &
okt

EERE

1. &% £ histamine g0 vjX|= g3
StressZ 7}5IK] 42 normalF9] 83 & histamine SRS
508+3.8 ng/ml ©o|A2L), 2XI7} stress§ 718F controlr 2
68.6+3.7 ng/mlZ S7151% 2, KBT 500 mg/kgS 13] £0i5}
1l stressE 7H5IRE wle 624438 ng/mlE controlTol| B3}
H xjo)7t Il OLt, KBT 500 mg/kgS 53] £oI5)AL stressE
7Y8183 € Wi 57.5¢3.1 ng/mIE ZASIFCE 154170 stress& 7}
¢} controli*2 784143 ng/mlE Z7151Com, KBT 500
mg/kg2 13] EBLL stressE 7ISIFE the 72.623.2 ng/ml
Z controloll B8] B xjo]7} 121 SL), KBT 500 mg/kgE 53]
B20j5} stressE 7I5I9 S Wl 64534 ng/mIE ZASIATH
(Table 2).

Table 2. Effect of KBT on the concentration of serum histamine in
immobilization stress mice

Samples Stress Time (hr.) (n%o/sfg) H(l:?/rg:lr;e
Normal Saline 508+38
Control 2 Saline 68.643.7
KBT 2 500 (1 day) 624138
KBT 2 500 (5 day) 575+3.1°
Control 5 Saline 784£43™
KBT 15 500 (1 day) 726232
KBT 15 500 (5 day) 645¢34°

KBT (500 mg/kg) was administered po once a day for 1 day and 5 days, and mice
were freated by mmobilization stress for 2h or 15h. The serum histamine was

*

determined with spectrofiucrometer. The data represents the meanzSE of 5 mice. *
Signitcantly different from normal group % p001, ™ p<0.001). * Significantly different
from control group (p<0.05).

=

2. @3 Z corticosterone g}l DXl &1}

StressZE 7}51X) 22 normal?Q} €A & corticosterone &
22 326.7+13.8 ng/ml o|ROLL, 247} stressE 713} control
£ 48291257 ng/mlE 57151 21, KBT 500 mg/kgS 13} &
AL stressE 715N E Wl 453.7423.7 ng/mlZE controlZoll
dial # Rloizh et KBT 500 mg/kgE 53] o5l
stressE 7151502 mWE 383.3:22.8 ng/mlE ZHABHICE 15417
stressE 7181 control# 2 469.7+25.2 ng/miE thZ 3ol ¥l &
7¥618 2, KBT 500 mg/kgE 13] T3}l stressE 71310 E
W 425.6+18.5 ng/mlE controliol]l HI3| B o)/t IR L,
KBT 500 mg/kgS 53] S5l stressE 7K5INE wE
355.3+17.8 ng/mlE ZIASIAT} (Table 3).
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Table 3. Effect of KBT on the concentration of serum corticosterone
in immobilization stress mice

Samples Stress Time (hr) (rr?g/sfg) Cor(tlncg/sﬁr?lr)one
Normal - Saline 326.7+138
Contro! 2 Saline 4829257
KBT 2 500 (1 day) 45374237
KBT 2 500 (5 day) 3833+228"
Control 15 Saline 4697252
KBT 15 500 (1 day) 4256185
KBT 15 500 (5 day) 355.3+178°

KBT (500 mg/kg) was admnstered po. once a day for 1 day and 5 days, and mce
were tieated by mmobdzaton stress for 2h or 15h. The serum corticosterone was

*,

determined with spectrofiuorometer. The data represents the meantSE of 5 mce. *
Signif cantly dfferent from normal group (p<0.001). % Sgnficantly different from control
group (p<0.01).

3. E7Z} macrophages9} lucigenin chemiluminescenceol BjX]&=
)}

Chemiluminescence(CL)& phagocytosis?t ZI#EE= ¢t
MAHEE oxygen radicalol] €3} wHimim, lucigeninol Slal &
e Aoz gedd Yot Normali2®) macrophagesT HE]
AWM= CLY Bt} stressE 24)17 E31SE  control#d)
macrophagesoll 4] 444 %)= CL QF2 normalwtoll d]8] 7t 724
4315 2m, KBT 500 mg/kgE 53] oI5} stressE 710 A¥
9] macrophagesollA] & T CLYS controliol] vla) E7}
&1t Normali#® macrophagesZ22E] Y4ms CLY Hrt
stressE 154]7} E518} controli?9] macrophagesollA] B4 ==
CLS normaliol Hlal $XF Z4AsI¥Sm, KBT 500
mg/kgS 53] FOBLL stressE 718t A8 79 macrophagesoll
A A4E1E CLYS controlZ®} & jol7} YT (Fig. 1). 018
S $14+2 FITC-conjugated E. coli particle®] &A1 AEolAL
2018 & A (Fig, 2)

Fob

3000 ¢ ©—® Normal

m—=8 Control ( 2h )
o—0 KBT(2h)
4000 | w—v Control (15h)
o— KBT(15h)

Relative Chemiluminescence Unit

0 5 10 15 20 25 30

Time (min)

Fig. 1. Effects of KBT on lucigenin chemiluminescence in
immobilization stress mice. KBT (500 mg/ke) was administered p.o. once a
day for 5 days. and the separated peritoneal macrophages (2 x 10° cells/ml) were
cultured in DME media (without phenol red) mixed with opsonized zymosan. The
chemiluminescence was measured for 30 min with luminometer. Each bar
represents the meanxSE of 5 mice. *: Significantly different from normal group
(p (0.001). *: Significantly different from control group (p ¢ 0.05).

Normal

¢

Control (2 hr) KBT (2" hr. 500 mg/kg)

Control (15 hr) KBT (15 hr. 500 mg/kg)
Fig. 2. Photomicrographs of the engulfment of FITC-conjugated E.

coli particles in peritoneal macrophages obtained from KBT-
administered mice. KBT (500 mg/Kg) was administered p.o. once a day for
5 days. Photographs (taken at 200 x magnification) showing the uptake of
FITC-conjugated £ colf particles. The macrophages were observed with an inverted
fluoromicroscope.

4. 87} macrophages® nitric oxide 440l D)X= a3

Normal##9] macrophages2 28] #4 5l nitric oxide (NO)
P2 LPSS} v-IENE HZISHA] 9IS wh 3.2:0.2 M ol 2m,
LPSQ} v-IFNZ XZIsl¥E W 223:1.2 pMZ &7181% 01,
stressE 2A]7} E3518H controlT9] macrophagesoilA] Y4 =&
NOY2 LPSe) v-IFNg A2I3IE ™ 16.6:15 yME A4S
C}. KBT 500 mg/kgS 53] F£O3lLL stress§ 718t AT
macrophagesoil 4] 45 E NOYE 114111 yMZ Z43IHTH
Stress& 15X}7} B33} controli*9] macrophagesollA] 44 &)=
NOZ2 LPSQ} v-IENE A2lsld e ml 134107 uME 244319
t}. KBT 500 mg/kgE 53] FHSLL stressE 718 AEFI
macrophagesollA] A4 EE NOZ2 11.8:0.4 sME controkirol|
ulal E xoirt KIYTt (Table 4).

Table 4. Effect of KBT on the production of nitric oxide from
peritoneal macrophages in immobilization stress mice

Samples Stress Time (hr.) (”?go/sfg) Nm'(%ﬁ;('de
Normal - Saline 223412
Control 2 Saline 166+15*
KBT 2 500 114+1.1"
Controt 15 Saline 13420.7
KBT 15 500 11.8+04

KBT (500 mg/kg) was administered p.o. once a day for 5 days and mice were trealed
by immobilization stress for 2h or 15h. 3% thioglycollate was njected p. at the 4th day.
Peritoneal  macrophages obtaned after 2 hrs. adherence period were cultured in
RAPMI640 media in the presence LPS and v-interferon. The data represents the
meanSE of 5 mice. % Significantly different from normat group (% p<0.01, ™ p<0.001).
# Significantly different from control group (p<001). The nitic oxide production of LPS
and v-interferon non-treated group 's 3.2+0.2 WM,
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ERES RO B sl MaAHol AXE AR A
4o? BRBER [ - ME HECE QI3 BEiHME XNEE
BEHOZ vAHN LERE KRINRELE QIS 342 A7)
v Aol

Stress:= corticosterone®™? B catecholamine®*3} 222 43
A hormone gHtE E7IIA HYs5E sk A2Z LBiX
Uk S, HAEQL stresse= phagocytosis®] Z+4:, lymphocyte
o) ¥kSH Z4 W natural killer celld] 8HE ZAIHQEHN
bacteriaL} virusol] SJ3} 2 {ubgo] thR AXA Hm®*, o
AE BAE EWEe Ao BuRU”. E3, ddAE
CHFSE stressol] Q)5 GEke vlot 1 7150 Zadhe ALE ¢
HA Qe 535] Sold W vlEolH HAAZ dAH I US
o] BIEIYC

B3, stress YT stressth SIGIELT. FOIAE Al &
AFESE F 9] strainol] w2} HAHo) DAl G5kl Xlol7} Utk
I LEIA UoP”. wei B U4#olAE immobilization stress
9 £2HAE A1 W 1BRICE Sl AEEIHeH, KBT %o
ST 13 W 532 5l 18] B9 W gRS09 gug @&
SHACE 3 ARESH 4F e WA Ude 9EE vElE
C57BL/6]g AHSTIRATE

FHH1Er (KBT)o| immobilization stressoll QI3 Halwl= & &
corticosterone & histamine §}2k1 HAA ] tia] Fake Has)
A} AEEE 23, AFol immobilization stressS 2417 & 15 A}
Zt 23} 31N E uf serum histamine@2 normaloll Hld] E7151
gon, 15 At 23} SIRE wirt 2413t 85} 5K wioll Hidl

Ol ®ol Z4siict olgdt Zi= stress9 7IZlo] AeE
histamine®] EH|E Z7I5}1 USES AlRBR= Ao, KBTIV}
histamine®] 28]E Gl stressoll F&+S F11 YSE 9Jolsl
= AOZH, 0125 K= cold stress™ X electric shock stress™
Al serum histamineo] F7ISHh= Bilo: ST Aotk
24Foll immobilization stressE 2A17F X 15 A7} B3} 3199
€ 1l serum corticosterone®}E normalT+ol] H& £715110M,
2 AlZt 25l S18E wizt 15 A17 B8l SIS wioll HIg TS
Z71519).  Stress?) 71710} Z1O}AIH serum corticosteroned)
27t Z248hs 2k stress9] A1 A 3ol whE YF9) A
& W0l ohdr}l 8=} AHHSE 71M 2 & dFFojor &
ZAolt}. KBT 18 Fo315 & wi= serum corticosterone@ol] &
B2 FA| PUACLL, 5Y FoIEINE Wi serum corticosterone
k2 controldol H)E ZASIKATE Stresso] 98]  serum
corticosterone®}o] Z7I5IUTH= B AB0) Z = stressoll OJ3)
serum corticosteroneto] Z7}gHh= Li =9 4 Fun £%9) 3
FIE £ Aolc). Nakano E¥'2 Al B2 rato]] stress
g RkiH B4 rao] dld  AMEol ik,
glucocorticoidE XIS AMGECl AL sileH,
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Nakano Z*2 stress H3HA glucocorticoid®] 210l histamine
o] 2=l mediatorZX TIBITIL FIACH & Aol KBT
ZoJA] corticosterone®] 217} Z4A5I¥ch= A= KBTI}
serum histamine®] 2H]E& A5} corticosterone®] 2H|E o
A8 Aol ohdrt FHECE
BE2E] o]230] FUSHA HH YA ATTYE 9
8l macrophages7} €4335}%]o} phagocytosis7} EZIEEL o]
B} phagocytosiss= polymorphonuclear leukocytestll AT oyt
T}. Phagocytosist= HEHQ] HHollA £938IA9, 4ARF 3
FolME e SRQ3kth 2 AfolA  macrophagesd]
phagocytic activityE ZF&6k=tl chemiluminescence& &3}
T Ydg ol8didrt o] w9l felE  macrophagesyt
particleE phagocytedh= S9Q} oxygen radical& 434 3hk=tl, o}
W MHE oxygen radicali}l lucigenin®] HFS3El lucigenin
chemiluminescencegE Wldl= AE SHEOEM phagocytic
activity7} R8T 2E 2R0IGH= RHoILH?. Macrophage s HE]
A4 5) = chemiluminescence(CL)E 3¢t A1} stressE 2417}
B3l 3IRE w CL gho] ezt ZH4dle AE0IR 2L}, KBT 500
mg/kgE 57t BAFIUE wie controlol HIE] CL ¢ol
controlol HI5} Z715IUT) StressE 15417} 55} 619 E e
CL o] stressE 2 A7} 28} 319.E wioll w18l ol 243
i, KBT 500 mg/kgS 5¢ Fo51%S Wl controlz?ol H|&] CL
2ol g Aojzt gem, ol2idt A= E. coli engulfment 4
€ XL Folg + AUrt # 48 ZAdE o A9
stressol] QJ5ll Z+4-%= macrophages®] &A1& KBT7} 3)=EA]
2 4 Ao}, BRI stressol] Q3] ZAF]E macrophages9)
Bilse KBIZY 3=EXE £ Y8g driske Rolth
Macrophages9] Bl50] NOZI B3l & 7Hs48 8 2RisH
71 913 NO ¢& EF3IATE StressE 2/ 53} 39S wl
macrophages2 52E] nitric oxide (NO) k2 Zb451% O, KBT
500 mg/kg& 54 FOIEIAE W controlFol] HIE NO Qo] Zt
28It StressE 15417} 281 IR E wie NO o] 3IAs] &
43I 29, KBT 500 mg/kgE 58 FidI3iE i control-ojl
H]8) NO o] & xlol7t Ict & AEolx 2 A7 Y 15 At
stressE 23} 31992 Wl macrophages®] phagocytic activity7}
LABIL NO #4o] 248028, 15 A7 stress& F3} 51
€ w7} 2 R|7L stressE 58} SIRE wiol] vld) Tt ZAEA
th ol stressoll 2l6} macrophagesyt FE k= HIE01E HA
3ol AAEE AXRBhe Aotk NOE 43
macrophages®] pseudopodia 84 & HAIShE AOE YsiA
A7) WEol*), KBTE F0I81%S i phagocytic activity7} Z7}
HI NO dgo] A=tk A2 KBToll 93t phagocytic
activity®] S710ll NO7} &2 B8l A& 7Hsd & Al
Aolgt & 4= Yot A 71H 2 & dFE|ojof & Holrtk

a4 £

FAH|E (KBT)o] Y7ol immobilization stress 25} & &5



HBlEo] Stress H3} & €F 322

hormone B! non-specific immune responseol] T|X)= @Ek2 T}
€3} Zt}. KBTE= immobilization stressol] 28] Z£7}1EE serum
histamine Y& ZFAA)%1 1L, serum corticosterone QS Z3AA1%
Sp], immobilization stressol] 98] ZrAk]E= macrophages©)
phagocytic activityE &7MA173r}. I, KBTE immobilization
stressof] Q)50 ZAF nitric oxideQ] ¥E TS ZAAIZCE
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