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Effects of Kwibitang on the Specific Inmune Response after
Immobilization Stress in C57BL/6 Mice

Taek Yul Lee, Mi Sook Han, Chan Ho Oh', Jae Soon Eun*

College of Pharmacy, 1. College of Science and Technology, 2 . College of Oriental Medicine, Woosuk University

Stress is known to influence the immune function via an effect on the central nervous system. To investigated
the effects of Kwibitang water extract (KBT) on the specific immune response in C57BL/6 mice stressed by
immobilization, we evaluated the changes in the cell viability, DNA fragmentation and subpopulation of thymocytes and
splenocytes. KBT enhanced the cell viability of thymocytes and splenocytes decreased by immobilization stress. Also,
KBT decreased DNA fragmentation of thymocytes and splenocytes increased by immobilization stress. KBT decreased
the population of CD4" cells and CD8" cells in thymocytes and Thy1” cells in splenocytes increased by immobolization
stress, but increased the population of B220" cells decreased by immobilization stress. In addition, KBT enhanced the
production of v-interferon and IL-2 decreased by immobilization stress. These results indicate that KBT may be useful
for the prevention and treatment of stress via enhancement of the specific immune response
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Aol Uehin B9 Agizo] SEE AsE HHE Wi,
SR LA] stress®] first mediatorsZ2 histamine, vassopressin,
catecholamine, serotonin, CRF @ ACTH Eo] 2edd Qopd.
B3, F 2ol stress7} corticosteroidE 71414 HAAM AL
€ UEpd 201 ohlgh, lymphocytes ! macrophages?] &40l
T @8E Fo| HAAE HERRIT7I=ul, BAAC it stress9)
gk glucocorticoidoll  9J3] mediate & ¥ opie
catecholamines, endogenous opioids & pituitary hormone S0l
BN E mediate BTHIL LB ATH?. 2 ad7E drjelo &
B 20l & 718 Aviel Qelo] =L e stressE ol WsEHL
ARE & e AEE B At d79 dEeg g
At 2 Adol) ALSS SHIEH Q) EIRES BERESHL 44
LSl fith, B, BiE, B, BE, 88511 &4 RNESH,
B2 METE NS HBSHK Zolal mol £k BE @8 ol
221 gHolcy. oSt AU stressoll the H5S 4R
AL, MHEE EFE Fod ths, 470 immobilization
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1. 48 8

2 U3lo AKZ3} mouser= C57BL/67] =3 18+2 g& thsh
HESEF@)A Tk, 8% 2043 C, & 50+5%, dark/
light 12A4]719] 7G04 1 FY olal e do) AZAZ & A}
gol9om, nYAIES B8 AeagA JFsIEE sigct

2. Ajek 8l 71

Ao AN AlF2  Dulbecco’s modified Eagle's
medium (DME), propidium iodide, penicillin-streptomycin,
concanavalin A (Con A), lipopolysaccharide (LPS, 055:B5)2
Sigma Co., RPMI 1640, fetal bovine serum (FBS)& Gibco Co,,
mouse V-IFN immunoassay kit, mouse interferon-2 (IL-2)
immunoassay ki, mouse IL4 immunoassay kit~ R&D Co.,,
PE-conjugated anti-CD4, FITC-conjugated anti-CD8 antibody,
PE-conjugated anti-B220, FITC-conjugated anti-Thyl mAbs:=
Dainippon Seiyaku Co. B8 AHZSIN M, 71EF AloF2 cell
cultureg T 17 Ak AESIYC) AIR7]HE culture flask
(Nunc), (96-well, 24-well, Costar),
Microplate-Reader (Dynatech MR5000), CO: incubator (Vision
scientific Co.), inverted fluoromicroscope (Nikon Co.), flow
cytometer (Coulter EPICS-XL) §& AME3IHCE

multi-well  plate

3. Hotol xx

B Aglol A2 Aulge e weptadd Sape
o, AIS3} OIES S48l B shiE ol FUske &
Kl ARBEIAI 11 W8T BYS Table 13} 2.

Table 1. Prescription of Kwibitang

BEE AEE g8 (9
B Angelicae Gigantis Radix 4
BERA Longanae Arillus 4
BRICW) Zizyphi Spinosi Semen 4
E & Polygalae Radix 4
A B Ginseng Radix Alba 4
# KL Astragall Radix 4
a it Atractylodis Rhizoma Alba 4
BikiE Hoelen Alba 4
X & Saussureae Radix p
¥ & Glycyrrhizae Radix 12
& B Zingiberis Rhizoma 4
X B Zizyphi Fructus 4
Total 432

A 382U S84 2000 mIE 28] E F&S F, of
5l AN E rotary evaporator® H5&5TH T3S, freeze dryer2
SZAZGI0] TR 22 27.0g (0I5t KBTE} g2 o), 2
AE Aol dellgsol 6lA1AH ARBSIAC

4. Immobilization stress F3}
1) Stress 2417} B3l £H

A3 172 5 gl E 8l normal (H4ke) Y control?
(stress FkT)ole WElA@ESTHE, HETols KBT 500
mg/kgE BT E 13] Fojdli, 1 A7} Foll BFE vieto) EX
oF w8 & ¢AIE e, me] ¥ e 2joix A 1
A5l 2 A7} 5Ot immobilization stressE 7}5 T} 15 A)7}
ol L4510 thymocytes X splenocytesE H2I5lo] Aol Al
S35t 3 HHERoo] Qg KBTS @akg ol s,
500 mg/kg2 19 13|14 5 A FF R & YT U E 4
ABIATE
2) Stress 154]7F B35l =24

47 172 5 vi2lZ 6K normalF (F4k?) ¥ controlT
(stress Faltole HelAgenlg, dEdols KBT 500
mg/kgS AR 13] Fo5LT, 1 A7 ol YFE SelAE o
Boll Wol 201X REA Sld 15 Al7F B9t immobilization
stressE 715t & H| TABIRICE EF HIEEA0 98l KBTY
Heke gohdr] fAdl, 500 mg/kge 19 1314 5 Ut FFEA
T F YT HEE IS

5. A E¥e]

Immobilization stressE 713 A=) E41 W v|AS 225}
o] MEFEIUS Wysocki'® I Mizel” 59 Wi 0l &sl
ZAHBINCEL & AFE FFEIsI] TS & HES 4 B
HIEE DPBS-AE W petri dishoilA] ZA 24511 HF3%
stainless mesh® 5l MERFGHE H2 %, DPBS-AR 2
3] AA$ ohE (1,500 rpmollA] 10 £74 fl4lER]), thymocytes
8l splenocytes 2ERUOE FIFrE 8T HMEE 4 ToljAl
1,300 rpm2.2 10 27} AA1RZ511 RPMI WX 2 28] MH %
AREBIRTE. AF thymocytes & splenocytest= RPMI 1640 ull X}
€ AHE3IP o, vixlol= 10% FBS$} penicillin-streptomycin
(100 wunits/ml, 100 pg/ml)E F7I5I4 AHZBIATH

6. Thymocytes = Splenocytes?] F4ls 55

Thymocytes %W splenocytes®) £41% &82 Mosmann' o)
Nukslod Kotmik E70] @17 MIT WEOE S53I9c) 2
£]$} thymocytes & splenocytes® RPMI 1640 vl X 2 M} £ F00
g EAS F, 96-well plate@] z} wellof] M FLQ0 100 2 (1 x
107 cells/ml)E 2F3)1 thymocytesoll:= concanavalin A (Con
A)E, splenocytesol| = lipopolysaccharide (LPS) 10 ug/mig 7}
AU HI7IBIA B2 £H QR 37 TY CO; incubatorol| 4] 48 A]
T it i &R 4 A7t ol 5 mg/ml T F DPBS-A
o g]Ag MITEN 20 wE Z} wello] Hr¥5}1, 0.IN-HClo| &
BHA1Z] 10%-SDS 100 & 2} welloll H715KA XMB 2JeRollA] 18
AlZE T oSt & iR 2t welld] &5 E microplate reader
Z 570 nmoljA] F5K MEYESES LFoINTE

7. Thymocytes = Splenocytes®] DNA fragmentation &5

- 1209 -



oreld - gl - 28E - 2xe

22]8t thymocytes % splenocytesol PI buffer (0.1%
Na-citrate + 0.2% Triton X-100)0il £&}417] propidium iodide
(10 gg/ml) 20 E Hol WdGlolAl 30 22 GAT £, flow
cytometerZ. sub-Gl peak& =559,

8. Thymocytes X SplenocytesQ] subpopulation 573

£2]35} thymocytes %! splenocytesE ZtZ} RPMI 1640 wi X
2 33 AXSKNCE T cell®) population PE-conjugated
anti-CD4 B! FITC- conjugated anti-CD8 monoclonal antibody
Z, T X B cell® subpopulation PE-conjugated anti-B220 %
FITC-conjugated anti-Thyl monoclonal antibodyZ o1& 445}
of 4 TollA 30 B BkSA)171 & flow cytometer [excitation;
488 nm, emission; 525 nm(FITC), 575 nm(PE)] = subpopulation
2 ZEaIc.

9. Cytokines 5%

Splenocytes I £ cytokineQ] EHES BI$} B|ACE
HE] MEE 226k, 2 x 107 cells/mlE ZAHE THS 96 well
plateol] 200 u # BFEE £, 72 A|7F BQF CO; incubatoroilA]
iRt wgde A42e] (2500rpm, 28, 4 T) 3 ThS,
AEN 50 ME F3ld mouse immunoassay kitE 0}E3MH
cytokine®| & FFBIACE & sample 50 /Leoﬂ assay diluent
50 @& S5 ARolA] 2 A]ZF 59t incubationgt & 43] A
Z519ch MA & anti-mouse cytokines conjugated concentrate
100 & 71510] A 20lA} 2 A7} incubationd} &, 58] MAEH1L
substrate solution 100 wE E§5I 302 S0 4204 oilet
Gt Stop solution 100 £E 715} 450 nmollA] microplate
readerZ EJEE FHS & vzl ZYE FEdol 95
cytokines®] 22 ERIBIATH.

10. EAAE
= A8 ZANSS MeaniSEE UEHNYI EAXZIE
Student’s t-testZ AAI5lH p<0.05E 7|ELE GO ABE

ot

4944

1. Thymocytes 3! Splenocytes®] F4l50l nlXl= A3
StressE 715Kl ¥ T (normalT)Q] thymocyteso] T-
lymphocyte mitogenQ! concanavalin A (Con A)E RZIGIA] &
Qe mol MEYEEES 10%E 518 W Con AZ Ml E
e 1254:18%F B7IGINL, stressE 241 Bl T
(control)oll Con AE Ag)8HK] QUUS wh+= 82.8+1.7% =, Con
AE A2)5IES WE 106.7£1.5% 2 normalToll s AZYE
80| 43It KBT 500 mg/kgE 13} FHIBIL stressE 713}
T (AE )2 Con AS A2I5HA LUS wl= 78.7:1.9%F, Con
AE APIEINE ME 103.5:1.9%F controlFoll HIG) & xjo)7}
{1 2m, KBT 500 mg/kgE 53] F0i5HiL stressE 1ot AYE

T Con AE AZISHA QEUE W= 84.2+41.5%F, Con AE Al
51992 whe 109.7:1.8%F controlZoll HIGH ¥ 0|7} QUYL
StressE 15 A7t 718} control™9] thymocytestl] Con AE AE)
G e mis 487+21%F, Con AE AEldldlg w:
76.7+2.2% 2 normalzol] HI3) M ZEEo} FX5] ZAsIHTE
KBT 500 mg/kg& 13| ST stressE 719 A T2 Con A
A5 LUS wl= 52.7¢1.5% &, Con AE ALIGIRE W
82.5+23%E controlitoll HIE] ¥ x}o]7} Y1 SL), KBT 500
mg/kgS 53] FoI5)LL stressE 718H UBTFL Con AS Held}
A WAL wE 625:22%F, Con AEZ ATEIFYE s
95.5+1.5% % controlirol Ul 7181 (Table 2).

-

Table 2. Effect of KBT on the cell viability of thymocytes in
immobilization stress mice

Cell Viability (%)
Stress Dose

Samples . Con A- Con A-
Time {hr) ma/kg) nontreated treated

Normal - Saline 100.0£1.3 1254418
Control 2 Saline 828117 1067+15*
KBT 2 500 (1 day) 78718 1035¢19
KBT 2 500 (5 day) 842415 109.7¢1.8
Control 15 Saline 487421 16.7£2.2%
KBT 15 500 (1 day) 527¢15 825¢23
KBT 15 500 (5 day) 62522 955+15°

KBT (500 mg/kg) was administered po. once a day for 1 day and 5 days, and mice
were treated by immobilization stress for 2h or 15h. The separated thymocytes (1 x 10
cells/ml) were cultured for 48 h in RPMI1640 media mixed with an activating mitogen of
concanavalin A, The data represents the meanSE of 5 mice. % Significantly different
Iro(m no)rmal group 5 (001, ™ pc000Y). * Significantly different from control group
p<0001}.

Normali#@]  splenocytesoll  B-lymphocyte
lipopolysaccharide (LPS}E AzZISIA] 2UE M) MEHESES
100%Z 515 € ul LPSE NEISIRNE e 1427+1.9% 2 5715}
R, stressE 2 A7t 71§ controlioll LPSE REISIAl &S
W 91.8+1.5% 2, LPSE A5 E Wl 124.5+1.8% E normal
ool Hlg] MEHYES0] 24T

mitogen?!

Table 3. Effect of KBT on the cell viability of splenocytes in
immobilization stress mice

Samols Siress Dose LPge!l Viability (‘VE)PS
Time {hr} (mo/kg) nontreated treated
Normal - Saline 1000215 1427%19
Control 2 Saline 918+15 124518
KBT 2 500 (1 day) 125541.7° 169.3+2.1"
KBT 2 500 (5 day) 126.9218" 1724425"
Control 15 Saline 734+18~ 1155422
KBT 15 500 (1 day) 1028+17° 1454+15°
KBT 15 500 (5 day) 1147¢17° 151.3+22°

KBT (500 mg/kg) was administered po. once a day for 1 day and 5 days, and micg
were Ireated by immobifization stress for 2h or 15h. The separated splenocytes (1 x 10
cells/ml) were cultured for 48 h In RPMI1640 media mixed with an activating mitogen of
lipopolysaccharide. The data represents the, mean£SE of 5 mice. * Significantly different
from noHnaI group (% p<0.05, % pC0001). 5 Significantly different from control group (
p4005, ™ pC001).

KBT 500 mg/kg& 13] SABLI stressE 718t HETS

LPSE AB)8lA] LUS W= 1255+1.7% 2, LPSE A2)sld S
m= 169.3:2.1%2 controldol B3] M ZAWEE0] EBIGC
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Fulgol C57BL/6 Mouseoll Stress B} & Sold Wouigol pixle g8

o, KBT 500 mg/kg& 53] FoI5l1L stressE 71et 4B F2 LPS
£ AT AUS W 1269118%F, LPSE ABI5IHS Wi
172.4+2.5% 2 controlroll HIdH S715IATE StressE 15 A17¢ 7}
$} controlitoll LPSE XEZI5HA LUS ul= 734+1.8% %, LPSE
Al E e 1155422%F normaliPoll HId) MEZYES0]
ZABIATY. KBT 500 mg/kgS 13] SOI)L stressS 7} A
T2 LPSE AMBISIK QU Wie 1028:1.7%Z, LPSE xeléh
RS mWE 1454+15%F controlFo] HI3 E7H5IRH, KBT
500 mg/kgS 53] RIS} stressE 715t AT LPSE A
BIX QPUS WE 1147:17%F, LPSE AZIGKIS wWe
151.3+2.2% 2 controliZol Z713IAT} (Table 3).

2. Thymocytes % Splenocytes®] DNA fragmentationol] B]X]=
T}

Normal#* thymocytes®] DNA fragmentation2 4.7+0.3%0]
R2LL, stressE 24]7F HEISH controlF thymocytes®] DNA
fragmentation2 4.910.2% = normalzol] H]8] & *}o)7} QIR S
™, KBT 500 mg/kgE 58] FOISli stressE 718 AT
5.2+02% %2 control D} B X}o]7} QIUCE StressE 151)7} 5}
3} control thymocytes®] DNA fragmentation2 8.3:04%F
normalFol| sl E7151%3ct KBT 500 mg/kgS 53] Foisli
stressZ 718t AFTE 7.0:03%F controlFol HIa ZABIA
T}. Normali® splenocytes®] DNA fragmentation2 6.410.3%0]
ROLL, stressE 2X]7F EEISH control? splenocytes®] DNA
fragmentation2 10.3+05%%Z normalFol BI3) E715182m,
KBT 500 mg/kgS 53] FOiSlL stessE 718} AT
9.7:0.8% % controli*3} & X017} Uct

StressE 154]7F E3ISt controla* splenocytes?] DNA
fragmentation2 12.8+0.5% & normalzoll B8} 716193t} KBT
500 mg/kgS 58] FABIL stressE 715 ABT2 85:0.3%F
control7oll H]3] ZABIKCt (Table 4).

ol

Table 4. Effect of KBT on DNA fragmentation of thymocytes and
splenocytes in immobilization stress mice

Samples Stress Dose DNA Fragmentation (%)
Time (hr)  (mg/kg) Thymocytes Splenocytes

Normal - Saling 47+03 6403

Control 2 Saline 4902 103205"

KBT 2 500 5202 9708

Control 15 Saline 83404 12805"
KBT 15 500 70403 8503

KBT (500 mg/kg) was administered po. once a day for 5 days and mice were treated
by :mmobilization stress for 2h or 15h. The separated thymocyles and splenocyles were
stained with propidium 1odide. DNA fragmentation was determined with a flow cytometer.
The data represents the mean+SE of 5 mice. * Significantly different from normal group
(p0.001). “ Sgnificantly different from control group (% p¢001, ** pCO00N).

3. Thymocytes B Splenocytes®] subpopulationol] mjxl= F3}

NormalF thymocytes & CD4" Ml ZE= 12.3+04%, CD8" Al
I 33+0.2%0]29OL), stressE 24)7} 515} control29] CD4’
HEE 162:05%F, CDS* M E &= 6.0£0.3%E normalFol HI3)
CD4" L CD8" MIEQ populationo] Z7}51th. KBT 500

mg/kgE 53] FHIIL stressE 718 ABTFY CD4 AEE
133:05%%, CD8" MZE= 4.0:04%Z control ol BI&) CD4'
3 CD8" Ml Z9] populationo] ZABIITE StressE 15417 B35}
Bt controli#) CD4' HMEE 17.7:05%F, CD§8' Ax=
3.5:02% 2 normaloll H|&) CD4" M E9] populationo] Z7}5}
Art. KBT 500 mg/kge 53] FOIGIL stress& 7Fsh U9
CD4" N EE 14.7+04%E, CD8' M ZE 3.2:0.3% 2 controlitol
B3l CD4" MEQ] populationo] ZABIIC} (Fig 1, Table 5).
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Fig. 1. Cytofluorometric patterns of thymocytes subpopulation
change in immobilization stress mice.

Table 5. Effect of KBT on subpopulation of thymocytes in
immobilization stress mice

tress 0se Subpopulation (%)
Samples Tir?le (hr.} (ng/kg) CD4*CD8 cD4acDs”
Normal - Saline 123204 33202
Controt 2 Saline 16.2+05 6003
KBT 2 500 13305° 40+04™
Control 15 Saline 17.7+05* 35202
KBT 15 500 147404 32+0.3

KBT (500 mg/kg) was administered p.o, once a day for 5 days and mice were treated
by immobilization stress for 2h or 15h. The separated thymocyles were stained with
PE-conjugated ant-CD4 and FTC-conjugated anti-CD8 monoclonal antibody for 30
minutes at 4 “C. The subpopulation was determined with a flow cytometer. The data
represents the mean+SE of 5 mice. * Significantly different from normal group (p<0.001).
* Gignificantly different from control group (% p<0.01, **; p<0.001).

Normal# splenocytes & B220" ME& 33411.2%, Thyl’
AEE 21.7:1.7%019.20, stressE 2417 23513 controld)
B220" A EE 29.7+0.8% 2, Thyl® M ZEE 27.1:1.0%F normal#
ol Hi&H B220" ME9 population2 ZASk Thyl® Mz
population® Z7138I%ct KBT 500 mg/kgS 53] FAA5LL
stressE 718 AT B20" M E= 323:07%E, Thyl” MZE
226+1.5%% controloll HI3} B220" M9 population2 Z7}
3H1 Thyl® MEQ] population2 7HAEIACL

Normal# splenocytes & CD4" M & 13.2:04%, CD8* A
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olei¥ - ghajg;

T 6340.3%0]2 00, stressE 2417} EE)3} controlte] CD4*
M EE 17.7+05% 2, CD8" ME & 8.7:02%F normalFol B
CD4" W CD8 MES populationo] &715I%ct KBT 500
mg/kgS 53] FOSLL stressE 715 AFTY CD4” HEE=
11.1:06% 2, CD8" MEE 6.5:0.3%E controlol] H)3) CD4’
4 CD8" M| 3£9] populationo] ZHABIATE StressE 154]7F H3}
$} controli29] B220" MZ & 29.3+1.5%F normalol] B& 24
3l em, Thyl® AMEZE  265:14%Z  normalFol B
populationo] E715IEl. KBT 500 mg/kge 53 Soi5l1L
stressE 7F5} AE T B20" M EE 272+1.2%% controlZo]
dlal & 1ol IROLL, Thyl” MEE 225:1.7%E controli
ol B8] populationd] ZIABIMCE StressE 15417 HE)e)
controli29] CD4™ MZ = 167:04% %, CD8" M ZT= 9.3+04%F
normaloll H]& CD4" & CD8" M £9 populationo] Z718}4
t}. KBT 500 mg/kgE 53] S5}l stressE 718t AT+
CD4" A E = 14.0:0.3% 2 controlFol| B8] Z4A518OL), CD8’
A ZE= 88:04%F controlztoll Bl & X017} QI”UT} (Fig. 2,
Fig. 3, Table 6).

Table 6. Effect of KBT on subpopulation of splenocytes in
immobilization stress mice

Samples STI{;S: Dose Subpopulation (%)

) MK TEogt Tyt cpa . oD8”

Normal - Saline  334+12  217+17  132¢04 6.3+03

Control 2 Saline  297+08 27.1+10* 17.7¢05* 8702
KBT 2 500 307" 226+15° 111206 6503

Control 15 Saline  293+15"  265+14" 167:04*  93+04"
KBT 15 500 272412  25+1.7°  140+03"  88+04

KBT (500 mg/kg) was adminstered po once a day for 5 days and mice were treated

by Immobiizaton stress for 2h or 15h. The separated splenocytes were stained with

PE-conjugated ant-B220 and FITC-conjugated ant-Thyl monoclonal antibody or

PE-conjugated ant-CD4 and FITC-conjugated ant-CD8 monoclonal antibody for 30

minutes at 4 oC. The subpopulanon was determned with a flow cytometer. The data

represenls the mean+SE of 5 mice. * Significantly d|fferem from normal group (p<0.001).
. Significantly different from control group (% p¢005, * p<O00Y).
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Fig. 2. Cytofluorometric patterns of splenocytes subpopulation
change (B220°/Thy1") in immobilization stress mice.

L. T BT AR 4
Y 1 : ; 1. 1{ i
i i : | |
a o S !
10 ] § K . !
JR L

H 1 4 % ¥ 1 3 L]

_i ) l : 63 - 81 | . 6.5
RIS | S Toaa T T G

LusCFITL Cooef1Ily CORFITOY
Normal Control (2h) KBT (2h)

. ; — . oy e
E‘ l! zl 5; 1 /}
16.7 ! L 140 ’
: |
£ £ i
L E !
N L ! L___"_ e
3. B < B ol
RE . 9.3 BB ,
oo vieaw 1 o

CARCFITCY LHGCRITLY
Control (15h) KBT (15h}

Fig. 3. Cytofluorometric patterns of splenocytes subpopulation
change (CD4'/CD8") in immobilization stress mice.

4. Cytokine 2H]ol v|Xj= &3

Normali# splenocytest| 2} & y-interferon?] ¢+ th X7
ollA} 655.4+21.7 pg/ml O]} 2Ll stressE 2417+ B8 control
TollAE 537.74235 pg/mlCE normaliol HIGH ZABIRICE
KBT 500 mg/kge 53] FO8}il stressE 719 A2
615.5+22 3% &2 controla*ol] H|&] S715IQT} StressE 15417 B
313} controlFolAl= 426.5:22.8 pg/mICE normalioll H|EH
24813t KBT 500 mg/kgS 53] S5l stressE 715 A8
T2 5105£21.7%F controlol HI3l Z7151%6T). Normald
splenocytestl ¥ = interleukin-29] Q2 hETo)A]
327.6119.5 pg/ml O] OLL, stressE 2417t E5k8H controlTol
A= 22544167 pg/mlSE normalioll HId] ZA3FIJCt KBT
500 mg/kgS 53] FHBIIL stressE 718} AL 297.7:154%
2 controliol Bld] ES7181C)

Table 7. Effect of KBT on the production of cytokines from
splenocytes in immobilization stress mice

Stress i ;
! Dose Cytokine production (pg/ml)
Samples Eﬁrp? (ma/kg)

v-interferon  Interleukin-2  Interleukin-4

Normal - Saline 6554£21.7 3276195  1354%124

Control 2 Saline 537.7¢235" 2254167 1268285
KBT 2 500 6155¢223"  207.7¢154" 1378112

Control 15 Saline 42654228" 1655¢175"  956%78"
KBT 15 500 5105421.7° 23284163 978495

KBT (500 mg/kg) was administered po. once a day for 5 days, and mice were treated
by Immobilization stress for 2h or 15 h. The production of cytokines was determined in
the separated splenocytes with ELISA kit The dala represenls the mean+SE of 5 mice.
* Significantly different from normal group (% p<001, *% p(0001). ° Significantly
differem from control group (p¢0.05).

Stress& 154137 2318 controlZ?ollAf= 165.5+17.5 pg/ml
O normalFol Hla] Z45I%iT) KBT 500 mg/kgE 53] Fof
BIIL stressZ 715 AP TS 232.8+16.3% & controliZoll HIdh &
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HAHlEo] C57BL/6 Mouseol] Stress H3} & Eo|d HAuI20) o= G

7Y3I3iE). Normal? splenocytesti ¥ & interleukin49) Q&
HETOIA 13541124 pg/ml O)RCLY, stressS 2X17F E&)}6H
controlFoll A= 126.8485 pg/mISZ, KBT 500 mg/kgS 53]
O3 stressE 718 UBT2 137.8+11.2% E controlZ} &
AIo]7F RIACY. StressE 15417t F5k8} controliF-ollAl = 95.617.8
pg/mIZ normalol B8] ZAGIATE KBT 500 mg/kge 5
3] SABIAL stressE 713 ABTE 97.8:95%F controlToll H)
3 E Rlol7t gt (Table 7).

3l i

FEES KR B0 sk HEaHo FEE KB A
UoZ BRBER L - HE HECR Q8 BRI S 5T
BEMoE wAENeH, 1 & TR %) A6 B EkE
Qo) BEZE ME #5l0 Myt TMOIX REOZA (o] EfT
gl EMEsks oti, TS ABE W9, BrRe &#Ye
EBE Y BEE mekslid BERF, LBUER, RE#ER BER
B BEZ ME HEICF Qlold WS AW XEE 1 8
g HAE H3ch MES LHEE KRIRESE Q1% 54
€ XEBI 2 BEWsIA Emala e EB5 Ko
B BREHo] B W LHE 431 Bok BEE K
MAS) 290Z Bt B3I KENPSHA =L L2 g
& HE A Hol e AEE 4 QA HEE LBEE, B
KR, taBAL, ik SEOE, REHESHA ot Y 59 ¥
T WRHKESIY BRERSH REAS HiEsk] BEE B
& A& #al opdal LMK 718 £ Uk AB, Gie #HiEs
o FiS 8 AR 58 S7KITIL, BT HEHE
i RS Mmslo) ERmD alEEo HLRNY 5§58 7}
AlZIct. i, BB, EEE BLEMEI KE2 ERENSH
o HRBMEY el @molRAE gl Bee FX g1
FOMEAM T SN RA G, AHEE mEER WNEES)
o} A9 T4l EXS A, LBRE Tol X F5HKg EER
Broll ol fE Y5 sPH Kifbseol 2Qo) Bct X, &
e &7 #HAW Rl AFH UA 1 gk = £mske
ol U,

Stresst= lymphocyte®] 9+&4 ZH4 W natural killer cell}
NS AL O EH bacterial} viruso] QI8 ZY SHIE0]
T2 AXNA oD, Qo] FAL EFXEE JOE Hus
RN, S, HAAE TIRS) stressoll Qi3] FERS wo} 1 7)
B0l Zashs AR LEd JYOm, 55l 48 stress™ U
surgical stress™®o)] QJ&) thymus % spleen9] A Z4HAO] &
MFm, 2 AolT CISS stressol] S5 Eo01& @ H|E0]H W
A7} AXET U0l BAHIF . = dslolr= elatol
Al stressE QRS HHOE AMESIL UE ABIE (KBT)o)
immobilization stressoll 93] HEH & 018 HAHFSol tih
Fare HABLIUAL HESIATE Stresse= SY L stressgh 32}
E FoIXE Al U AMES FQ strainol Wt WA DX &=
Aol zjol7t UThL VA UTFP. ik B Aslolde

immobilization stress®] ZHAE 17t W 15A17HQE 271K £A
oF UEsINCH, KBT Fo] BT 13 ¥ 532 3o 18] &
o ¥ grER0] GHE #HASIHTE EE, AR M3 WY
Aol 7143} 9l2-& LiERRE C57BL/6]2 AMZS3IITE Stress?}
Eo1d HARZ0 n|X& &g 4 E7] 98] thymocytes I
splenocytes®] M| ZYEE S FHBIACE StressE 24|17 Y 154]
7t 55} 5192 wh thymocytes W splenocytes®] M ZUERS
PABIB M, 154]71 stressE B35 SIS o 2417} stressE B
o} Sie MEct @A MEYESo] ZasIYTh KBTE 1Y
! 5% SOl stressE 2/t BE15IHE mle stressol] 23]
= NEZYES0] VKK B3, KBTE 58 §
SHIL 15 A]7} stress& 56} SIAE wl= stressol] Q8 AT E
MEYZEo] controlol HId Z718IC). ol KBTI} stress
of 9lal ZAEE thymocytesd) NEZNERE SVHIA WAS
2 38112 4 Y2 AlAH Holck. KBTS 19 % 5¢ 5o
BHIL stressE 24]17F 2315t & 22/3) splenocytesoll LPSE X)
BHA RUE Wit NTIBIFE ul stressol) Q3 ZAT= MZEY
E£80] controlFoll Bl3l £715159c) KBTE 12 X 59 =05}
1L stressg 15417 23} 61 E Wl LPSE XEIGHA &t ul
L A2IBlgE wh stressolf Sjoll 2ATE AZHEE0) control
ool Blsl E7I6IAcE ol KBT7} stressol A3 ZAElE
splenocytes?] M ZUEE S F7IIAH HASE 54 = &
2 AlAislE Aol o|Eidt AT stressE HEIEHIL ERig
T cell@ Con Aol th$} Yk240] Z71E]LY, stressE REI5HTL 2
E]8t B cell® LPSoll thH whSHoll M3k} gicks BuMoke
THE 2ol A|e, stressd] 7 2 Aol Wt HEl7t chsiA
LIERL7] wlE0] Ohd7} ALZETE Stressoll 9J3F thymocytes X
splenocytes®] MZUEE ZHi7} 0] M Z9] apoptosisoll 2)3l
O1E ZQU7HE E0I817] Yol DNA fragmentationsS FH3IS
T} ¢ dEol Al KBTE 1€ F£H3I€ i controlitoll B3l
H x}o]7} fiRA7] whiRoll o]& d§oli|E KBTE 583 £}
TS ABBIACE 247 stressE F5} 31 Wl thymocytes
9] DNA fragmentation normalo] H]d] & x}o]7} gL},
splenocytes®] DNA fragmentation2 normalTtoll B35 S7151%8
C}. StressE 154170 Rl 1S wWie  thymocytes
splenocytes 2% normal*ol] B3] DNA fragmentationo] 57}
sk 2m, KBTE 58 8IS W thymocytes % splenocytes
9] DNA fragmentationo] 5 ZA35IC). o] A= stress7}
2 AR} 2ol EE me MEZEYEES ATl ol MEY
apoptosis 012]9] ThE 71-o} B3I USE AlASH Aolek
& 4= ATt SHH, A A|7F stress7} Fo) EE wWs AEZNES
9| Z-4noll apoptosis 717H0] YR BABIL YFE Avldhs A
olm, KBT7} O]% M| Z9 apoptosisE AAGKY AZRERS
ST JSE AlAle Aol & 4= QUrh StressT W
437 bone marrow, liver, thymus % spleen § £ 9] /ol
w2} WM E] subpopulationol] TIQKS MEl7 LIERIE S
2 U™ UYrF?. Stressoll I3t thymocytes X splenocytesS)
subpopulation B 3loj] U|X|= KBTY S TASLILA}, stress
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oleld . 3l - 2T - 2Ale

€ 3 H3l 3192 ul thymocytes®] CD4'CDS cell U
CD4'CD8" cell®] populationo] normalZol 88 Z7k5139L),
KBT 5 03I ul CD4'CD8 cell W CD4CDS" celld]
populationo] controlZoll HI&] ZABIATE. StressE 154)7F B
5l 51 E Wl thymocytes®] CD4'CD8 cell®] populationo] &
715151 2.1, CD4CD8" cell9) populationS controlFol] B3 &
Aol7h @i em, KBT 58 SIS W CD4'CD8 celld)
populationO] controlitoll HIGH ZAGIALE. StressE 24| 7} Ha}
5199 & wl splenocytes®] B220+ cell®] population2 ZAB}IL,
Thyl" cell9] population2 715189, CD4'CDS cell X
CD4'CD8" cell9] populationd] normalol] H|3) S7I518.290,
KBTE 54 Zoi51212 ul B220" cell?] populationS control
ol Hldl 571513 2L}, Thyl' celld) population® 2481 O,
CD4'CDS8 cell & CD4CD8" cell9) population®] controlol] H}
S ZAGIRATE. StressE 15417 B3} 316 Wl splenocytesd)
B220" cell9] population2 Zt45}il, Thyl™ cell®] population
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normalol Hla| B718IK2L, KBTE 58 FA3INE o
B220" celld] population® W¥H37P IRSL), Thyl® cell®)
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8] thymocytesolA] CD4'CD8 cell W CD4CDS" cell9)
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