REBERBHAEN R E BB
DJILOM. Vol9, 51~71, 2000

AL AR PERLEe] BRI

EY2E L mousel]

RIFREE X< BB

ERE - TAE - ARE

Faoigtn gejFuet A2FA% 2, "HE

adietn ojsoe ol nerd el

(=] 2 482 BBILAHPEREGY F2Ed220E A7) Astd AlgEAY. ##ie

rhamEEel ANAS

Wyge WHE Folel 2PN o

07 AEHA ATL $2A

S FEAIZ
mouse B9 #FARMIK] NF HIF FHPLvbe v A
Wz v
23 A7t 2 AA 2EH A AT eeA BEASETERSS
e OFC vty F9A le AolE HA(p<00l) HY 7S ALLY #Eo2 {515
AATh T A3t B AlF9 w2 ge] SHME A~EH A AF3elM BEBAAHTER
I8 vstd foAd de #AolE 2 (p<0ol)
At H4EFEHER Hol MHAAHTRREREC
B4 T2 FA 3= BHE Ho WY 7]

mouseAl 713 B A3 WA #EE
AxofA B AZ R T ARV} 2A3e
e},

Ferde g B

vz g2

= 482

HE Fo TL aFdM FAE FA B g2

He e FATY #Eoz A3 2945

AAd B v uF ) W Axe #HEES

Y ol 8% + dE e AHE AAETn AHREY
ol @, PERE, 2EH L, B9,

I. 88 &

mEge KAMES] HKE Ly—me A
MBS RS AR Fi8s HEmel #(LE B
shoe] BfESOA oldlat T, AztolAl W}
£ dodle 890 (HiE - OME) YaME
RAE, EE, KRR BE 5L, (SEHY YA
' AR, HE, TANEES Herdoh aen o
213 89150 N AL |l Wtz A
Bad e Figel @t o8 wAlsE OE
A feire]l BEYez HEmM 240z <
o] 7 E=5etA £, 22 Qstd & m
WATel MMESIAV B#h, AR Tol jEsol
Zgol Wit PEiE7) Sl £HY ERES Hol
£ mEeI T,

T AFaedEe] A HA 4JLE AT
Hate Aol Jejol wet Aol ST
B, (ER - mEE YN ERER
AT olgtm shEx, (M - FaER Y
MM e “HzprE HELE" 2 st HRe
ERS] RS wel 2¥o] wAE Aoy
Aol ERCE RS AIEST A e
23tz 3Rt

Aol M 2EdH 2 WA stz o
AR he GA e W a0 WE Hhol
Hgel R, @ et fE F
i, R, 2R, IR, MH 52 2EH =A%

S fAteel, e 2Edx BeF fBe
I, ERE FECQ Fdd tsid gHS A
w3tel Mo ERMES RS 4w

_.51_



— DONGGUK ]J. THE INSTITUTE OF ORIENTAL MEDICINE 9 :51~71 —

ek
A AHAA Lojie A
2he BAS} glelM 2E
7 25

715 @‘;}_47,49J'

MBI (FHELE) PdA Hzz JAE
Ao 2 “ITREE, HMAAEY B%S A
o A7} HAEd 2 dd APE APgA
AERLE 408 Bag b 2o Whag
e (MEZ P HzZ A" wmEme
wEHoZ WhaR, HEERYY 1%% 7
A WAZ o Rz ha 4
A A7 HEMIE 2nE o v ok 29
DR BEBES ZoU: MBAT ERES Mt
E WhARES AT HBILSRTREES 2
Egaz g gz Wsd AEHIE
B30 Qledls grrdn

A EFAA A7 A swessol It BELR T
oRE=  EREMAAN & %% R
catecholamine s, 4 S2078B0% o] migymo] o
g Hng, B SO0 gEmo) gy ww

g 4 590 B HE AT diF vl

rr

. e g

ApoME 7129 44 A¥H d7dn
22 st MELAHPERG R7A:
2 2Edg2 4%E F2A7 mousedl A
B A7 HYriFe] mAe TS gotr
3z 2Ed 27 FEE mouse BAHY MFER
mike] g HAEF HA7Ee ¥t vFA
XM B AIE 2 T AE7} AAGE g9
Hale Hla B, BEhLSHETTERES
A A I FES Z2FEF A7 o]ol B
2she dlo|o}

o do rr o ok
O

44 o

0. BB R ik
1%
of Ayl AgE WAL AFAM FUe)

(1 # = 4g)

FE4E A HE
i (Atractylis Rhizoma) 6g
EftF (Cyperi Rhizoma) 6g
= (Cnidii Rhizoma) 6g
ik (Massa Medicata Fermenteta) 6g
PETF {Gardeniae Fructus) Bg

BLE SR
=g (Radix Astragali) bg
N (Radix Ginseng) 4g
At (Rhizmoma Atractyloidis) 4g
HE (Radix Glycyrrhizae) 4g
ERE (Radix Angelicae Gigantis) 2g
358 (Pericapium Citri Nobilis) 2g
F- I (Rhizoma Cimicifugae) 1.2¢g
“EER (Radix Bupleuri) 1.2¢g
LLE R Ris

=y 54.4g

_52_



— AehA 2] 29 BWHELAHTEREC) ERNHAENAE RS mouse?] FIEHEEA VA E HE -

2. Eiahiael HA
MBlaHTERS 103
4500ccet 230 2R 0B F
A gigstd FEEEE FF
G 150mIS ARew, 4T
mouse®ll FoJ3HATH

QA 544 % &
73 e
F dhstd i
AR AEH R

e

3

é ret

3.8 W

A% 6-8 F € Balb/c mouseE 2+ 43 +#
it A 2eiE], A 3etE]d ARg-EtgTh
mouseE ZFIBU|c|E FHolA|o setejd ¥
o] 859 A FE(mouse)F HMTAE (AU
12 FA3AN M e FEHE FFEED,

2= B9 F(specific-pathogen-free) #7 ¢
M e 3 AEHAE U ¥EE 28
L7104 45 T A EAIA A A&
AT

Jn Ho
2
w 0

4. B o5 ngne &R
d¥UFE mouse 5UFEIE § ToR Fo o}
7Y HAx A Fe F(F4E, Normal), i
B FA €31 AEH2 IS0 F F(2E
g EHZ:—? Stress control), Bl ™ Fof 3t
3 2EYA AF5E 3R] & SRR =
i, Drug control), Slip#S F1 UM 2EF
=, Test)e 2 tiipel A
o BB E F93 mouse Hi
o 5 47t A3t oz
mouses R thal SAKG

15¢3 5T,

Fd F¥EE8)E

5. R FiE ~Ed 2] FH

HBR 5o 11YAFH 547 #A7A3E 71
st =8, moused] el oW HIIFHAX
ZHE ANAFE ¥ 2 FME 5mm 2
o2 Hifo] HEE BA MA(grid) ZotAE
#(230 x 170 x 5 mm)E AclA Wulge] 2
BER T3 AMESEch AsIAEFE 132 31

50% A )9 11¥ W%, 38 7+d, 10x9

r{m

N

1oz 7tety, 3l oA A&t 2F 54
A 547 shstE T AZIRSY He
3L 10mAR, vhA® 2d7ke 20
ANA 2EHA2E AE FAF=E
SATHY. 2EHAE WA ¥E mouseSE A
AAFE A oA ¥u 27094 A7AF B
27r AAE AolAld A2EHAE & 3 F
Ygk AT By Bk AT A #HelA
2 SAY

o
ol¥

a fr ox

6. A =

B g ARS3 RPMI 1640, Fetal bovine
serum (FBS)¥ antibiotics=  Gibcorl  (Gibco
BRL, Life Technol. Inc, NY, USA)ZXFH +9Y
gte]  Abg-ttt. HAHE 7 (Sheep rad blood
cell, SRBC)+¥ Union Labe] A, Phycoerythrin(PE)
o] A H anti-mouse CD45R/B220 YL Z&
A et FITC?F EAE anti-mouse CD3 9L EE
A= PharMingenAHPharMingen, San Diego,
CA, USA)A Fgstsitt. 8 AHo A1&=
tubest wiF AE 3k AlgH
sandblasted single frosted slide glass= Chase

capillary

Scientific glassAHChase Scientific Glass, Inc,
Rockwood, TN, USA)e|A Fdste] Apgataict
3 8o AMEg Yt AjSES B9 A dF
AFE AT

7. MFEHRMIRE AHE S B =A
AYHYT(SRBO)E= 4T BRasgn
Ao g el AG4E 35 o)A %’Q"ﬂ
Hetod Ao d w2 B AeAdd F#
stod AbESHETE fime F71 AEE 9Y o
Ay 10494 7+ Balb/c mouse 3 0.5mlie] 4
2] Adao dgdE 02%2 x 107) 2R 7
E 27 Faeted ALsIETE. SRBCY ol
Ho wkeol glzxFoz AMRSH7| Yt wz
3789 mousedlE olFH HAE Fx %}51
HFAY L FAeA ge A e HEY 5
o E2AANA Y 713 AM&ER] ALgE T

—v-‘

__53_



— DONGGUK J. THE INSTITUTE OF ORIENTAL MEDICINE 9:51~71 —

d z2HANA FY 712 AMEE ALEE T
8. #¥HMmEk NP KRmsk P&
HSFHRETE B FAS] B F 547
FigmE 7o A7) AFE 7R A kg F
FEHNoZ2RE EAAE o] &3t ANYsln ¥
AE Eestdu. B39 8L 56T water
batholl A 303t heat inactivate 3 ¥ 23
A} 2819t} Round-bottom 96 well plate®] z}
welle]l #<o A& 2v) AE s Mste] 25u 4
Wi 72t ¥H 05% SRBC ##94(108
SRBS/ml) 25 x1 H& &3t 37TCeolA 14

il

ZF WA Et e A dv Aoy Sdo g #EF)
o o] dojut Ao Hx INEE FAs]
2 A53d9y. gAd £ 2-mercaptoethanol

(2-ME) W4 #A1gG)E FH87 Asix=
7t 84 93 & T 015M 2-MESH £%3)
o 37°Co] 3083 WA F 9o FUYY Y
ez Bple] #HE FAHA Buld 05%
etel & o] 7TAA 1 AR WA ¥
+HE 2oz ¥4 Hu FHEE 2-ME W
4 gAz BEsAt”

9. mouse M Mol ¥4

mouseE AXAIn nAHAN OE 0%
alcoholZ A& A%ty B 719 & A&
o WFE FEAcR HEF v, AVE
RPMI 1640M 27t &0 3= Apetdl2 &713
frost¥ &gtol= FetA Alolo] 7]9] u]¥isjd
H| 7 &o] Eo] Qe WEEY AEE 3439
o oold ME Fo THE HEFE ET FH
FE 7l AFAE WE F 1023 F U9 0
Al Tl HEE st AAFATE oA
AXE APFYFSFE 33 d4AMHS2 10%
FBS7F £9lE RPMI-1640°1 AAE3Ie F
Al A#o] A3 TE oldf trypan blue dye
exclusion®] &3l FAF AFXY AME=ES
90% e°|’del At

10. &k btk A3 HR BEK
2B

B AlE£e #E& #3lA = phycoerythrin(PE)
o] XX¥ & mouse CD45R/B220 FAE A&
S T Alxe g1g glsie FITC/E EA4
¥ & mouse CD3 FHE AFL3IA T 2 mouse
AX AHE WIFAEZE 27 1067 ¥ 3% FBS
9} 0.1% sodium azide’} H7Fg FACS mediadl
13] Al¥sta AdEste] 3 CD45/B220 &4 <
g CD3 &A1& zZH 05ug A ¥ & ice bath
o ol o FF “2‘01]}\1 303 FAek vEAA
t}, ¥k-go] ¢ & FACS mediaZ 23] A3 3
I 0.5ml FACS medla°ﬂ AMEEA| A FACStar
(Becton-Dickinson, San Jose, CA, USA)EZ ™
A% FF AEZENE AYA Tt

11. &#tel HitER
Zt AP otk 5ukel o] moused A8 AE
gt dL £ HApH} EEHAHSDIE T

3ta, oA AAF S student t-testE A A 5HA,

pakel 005 olstol® Gojsittm WA sIA T

. EhsiR

1. BEHZE 2E8 2] 3 mouse?

B

AANAF 2EH#H2E TS mouse(2EH
H2DES A71AFe] B Fox Aol
AGoled M2 2o ZF FFo|x] e R
E F Y. ol= @A MTRRES
Fo WAV @] gm AZASE A
Se ZAdA ANAF FA7F AAE A
o] 2EHAE BE I FLF A
TS FAGCE Ao AoAR Fre A
o migi E2E 2 FATY mousest
o2 &3 Aol A= ¢ g
o]t} Fr|EAE HMHMIAHTRESGS
o ¥3 HrjAFE ©e o
2B 2 dE2Tde 28 ZAdFolY s
WETH FASE 3% F2E& Ho BBALA
q’ﬁﬁe.(@—’] Fo7t 2Ee 2 A £33
=2 A% F AUt

o mﬁ_ﬂim&nioﬂm‘
goaln 44 oy 4o Sy XL ) g e [

g,?;;frr\o{m_,ﬁtnﬂ
mz
e
-
lo
3
@]
o
P 8

_54_



—~ A2 9 29 BBASHPERSC) ERMKAEAN2E T2 moused] FIEMHEC UA = BE -

2. AFAE T g F AT $J4a7
AR TE W =X37] Hel 10d 3 M
BHEHTRERRES 37T Fo3ln 3435 ET
A 23 ¥ 54 BBASETERES AS
Moz Edsn AZAF 2EH2E Fu U
A BRG] W F FA LS 2-ME WA
gAY, & IgG FHME SFsAUT. 20 AR
38X 3 et SRBCE 419 37TelA 1A1ZE
wxg 3 47he] welld dAn|AoE BHFH
agglutination®] Yoluyz] &L A Fol= welld
FA R 1EA Jtege AFAEFE 4F
ol=d| Blsla], agglutinatione] Loiwt
HFAE P B A e E5E F
2 & 4 JdvkFig. 1). Fig. 2= AH
23nt2] 9] mouseo| Al ol ¥AEZ 2w AE
A F AgHE T A 48 ZHE
= ZAolth A4¥ 1 FIel FolE Ho
AgAETE A 2AHA L& 1§
(21-23¥ mouse)®] ZAF owHId welld AT
agglutination®]  dolux]  gol HIHYF
agglutination®] WFHE T Fgo| 93] 19
Eolxgoz AAHE FAE il dojute
FAUES AEAE <+ Ut v dgAy
T2 99 A ¥ mouseE L 2FC wet tha
9] zpolez HolAR BE AL HgHES
agglutinationg Y2t (1-20¥ mouse). °}4
9] agglutionation A48 Z# Aoz FAIE
FAZ Fidstd iz e vebd 5 Aok Fig.
3. FGH Fode v ¥x ANAFT g
AE# A R2F(6-109 mouse)oll A FigiH %
Ax W3R gu AVAFTE A Fe FAE
(1-5¥ mouse)d] ZASET HFF FFHars}
FAdUA A UERTHBA4L0.89 vs. 62%
084, p<0.0l). & AVNAT 2EFG2E @2
mouseol| Al ZE#HAFE WA FE moused A B
o AGAY T g FA Aol FeHE A
S ¢ F Uth T, IS o L1 A
AT 2EHAE TS AP F(16-208
5 Figmel Fogle
< Z2E# 2 gz vete HE

SE od
o
fr
-

B o e
£ x
N

P
R
2

H
)y

mouse)] 7
Ef g

7 A& FY94 A FAdA48=13
vs. 841089, p<0.0l) BEiIsHPREREY F
dz A7NAFT 2By 20 98 F/EHAE &
A&7 AAHAEE € + Ut 0 EA
T Fig St dn A= Wz g
FgH ZET(11-158 mouse)d] AT FHAT
o vzt fFodUA FtE H¥F 3Lt
2 YEhAATHB210.84 vs. 6270.84, p<0.01).
2-ME W4 FA7tE 2A H @M= (Fig.
4) 2] welldl A agglutinatione] € ojiiz]
Zun 25T FYHUdE AlE HUTE F
7} gllth(Normal : 0.8+0.8, Stress control :
1.2£1.3, Drug control : 0.8%0.8, Test : 0£0).
HE o =253 YA AL YAHe &
o] EE IgM BYolgte Ao gy A
o2 B A HgHEFE o g o
FAehe BE dojAle FAEC HEE I
Elddol 3 1gG ElY S Bol AR dedes A
& FJE 4 U

3. 9993833 FA Pl 23 FL AN 2
4

T Axe B AZ7T B ZAMEAA 2] 3=
WE S 3 BMHENAHITEREY TS =
Abet7) st 2 A3 FEolA AFHE v A
ALE YACR FACS 24& AAstzn 2+ 1
FollA dixde A= 3 G- E Fig. 59 <A
At B AXE FAAATANA 20.1£2.9%(Mean
SD)olR e AT ~EYHYAE @e OF
2 367185%22 fo44 de F/E BEAdH
(Fig. 6, Table. 1). A71AF xEH 2 Fifkol
SIS Fowre TIFdAME 2961105%2
AT f948 Uve AolE Holx] gol A7
Ab=ol 9ld] B Mo WlEgo] FriEle A
o] MBAAHTREEY FAZ2 sl ZEgE
ASE & 4 UthFig. 7, Table. 2). &8 ##
LERMPREESY F9Tn A= ~EH A~
XL FigH dERTY B B AEST
WEgo] 31.2+49%2 Aol H)E
£ 78 EAT T A Eo] 9olA

._55_



— DONGGUK J. THE INSTITUTE OF ORIENTAL MEDICINE 9 :51~71 —

o foAgle 718 BAh T A X sl Az wEgo] i A4 @EiLAMT
t B AEs A4vtd ZAE¢S Bged, T AEX SFEHEY F42 dad 28HASS ¢ 5+ o
7F AR gt W EEo] FAATFNAME 297+t  hHFig. 7, Table 2). =T BEBALE #WHPEK
34%(MeantSD)R o™ H7|AF ZEH2E HE FAdzn AT 2EHAE @A gL
e OF2 239+30%o2 FAMHdE FAE  FGH dZ2TY A T AT} AR e Y
2t A7IAT 2EH A Figd MBES F 0 &L 245140%2 FAE vletd fJHUE
orte aFdAME 254134%2 AZEH 4o HAE B

e Aol & Ho|A] gol A7|AF o8 T

(1]

A) NO Agglutination B) Agglutination

Fig. 1. Individual wells of 'U’ bottom 96 well plate viewed after agglutination
experiments. A) The control settling pattern of SRBC (0.25 %) in PBS
without antibody. B) The agglutination pattern of SRBC in the presence of
antibody.
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The end point of agglutination experiments showing various agglutination depending on
treatment and serum dilution. Each row has 2-fold diluted serum from a single mice.
Last well of each row contained PBS instead of diluted serum (negative control). Mice
1-5 were not drug administrated nor electric foot shocked (Normal group). Mice 6-10
were not drug administrated but electric foot shocked (Stress control group). Mice 11-15
were drug administrated but not electric foot shocked (Drug control group). Mice 16-20
were drug administrated and electric foot shocked (Test group). Mice 1-20 were all
SRBC immunized. Mice 21-23 were treated similar to mice 1-5 but not SRBC
immunized for comparison.
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Fig. 3. Anti-SRBC titers 6 days after immunization in mice. Each column and each bar
represents the mean®*SD (standard deviation) from 5 mice, respectively. Normal : Mice
were not treated with drug and not shocked with electricity. Stress control : Mice were
not treated with drug but shocked with electricity. Drug control @ Mice were treated
with drug but not shocked with electricity. Test : Mice were treated with drug and
shocked with electricity. #* p<0.01 as compared with normal group. ## p<0.0l as

compared with stress control as well as with drug control groups.
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Fig. 4. 2-Mercaptoethanol-resistant anti-SRBC titers 6 days after immunization in mice. Each
column and each bar represents the mean*SD (standard deviation) from 5 mice,
respectively. Normal : Mice were not treated with drug and not shocked with electricity.
Stress control @ Mice were not treated with drug but shocked with electricity. Drug
control : Mice were treated with drug but not shocked with electricity. Test : Mice were
treated with drug and shocked with electricity.
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Fig. 5.

Flow cytometric analysis of B220/CD45R and CD3 expression of splenocytes from mice.
a) Normal : Mice were not treated with drug and not shocked with electricity. b) Stress
control : Mice were not treated with drug but shocked with electricity. c¢) Drug control :
Mice were treated with drug but not shocked with electricity. d) Test : Mice were
treated with drug and shocked with electricity. After 15 day treatment, spleen was
removed from each mice and the splenocytes were stained with mixture of monoclonal
antibodies before they were subjected to analysis. The experiment was performed for all

5 mice for each group and representative examples in each group are shown.
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Fig. 6. Effect of drug treatment on B220/CD45R expression. a) Normal : Mice were not treated
with drug and not shocked with electricity. b) Stress control : Mice were not treated
with drug but shocked with electricity. c¢) Drug control : Mice were treated with drug
but not shocked with electricity. d) Test : Mice were treated with drug and shocked
with electricity. After 15 day treatment, spleen was removed from each mice and the
splenocytes were stained with PE anti-mouse B220/CD45R monoclonal antibody before
they were subjected to analysis. The experiment was performed for all 5 mice for each
group and representative examples in each group are shown.
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Fig. 7. Effect of drug treatment on CD3 expression. a) Normal ! Mice were not treated with
drug and not shocked with electricity. b) Stress control : Mice were not treated with
drug but shocked with electricity. ¢) Drug control : Mice were treated with drug but not
shocked with electricity. d) Test : Mice were treated with drug and shocked with
electricity.  After 15 day treatment, spleen was removed from each mice and the
splenocytes were stained with FITC anti-mouse CD3 monoclonal antibody before they
were subjected to analysis. The experiment was performed for all 5 mice for each group
and representative examples in each group are shown.
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Group Mean = SD(%) p value
Normal 201+29
Stress control 357185 0.027*
Drug Control 31.2+49 0.009+
Test 296*105 0.134

Table 1. Effects of each treatment on
B220/CD45R+ B cell population

Total spleen cells were prepared and stained
with antibodies and analyzed for expression
of B220/CD45R with FACStar (Becton
Dickinson, CA). Results are obtained from 5
mice for each group and expressed as the
mean percentages of total splenocytes £ SD
(standard deviation), * Statistically significant.

Group Mean = SD(%) p value
Normal 29734
Stress control 239*3.0 0.014%
Drug Control 245140 0.038+
Test 254+34 0.052

Table 2. Effects of each treatment on
CD3 + T cell population

Total spleen cells were prepared and stained
with antibodies and analyzed for expression
of CD3 with FACStar (Becton Dickinson,
CA). Results are obtained from 5 mice for
each group and expressed as the mean
percentages of total splenocytess * SD

(standard deviation), *. Statistically significant.
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= Abstract =

Effects of Walgookwhanhab-Bojoongikgitang
administration on immune-function in Balb/c mice
stressed by electric footshock

Tae-Sig Kwon - Suk-Kyeong Lee” - Byung-Su Gu

Dept. of Neuropsychiatry, Oriental Medical College, Dongguk University,
YCatholic Research Institutes of Medical science, Catholic University

The present experimenis were designed to study the influence of Walgookwhanhab-
Bojoongikgitang on immune functions of Balb/c mice under stress condition. Walgookwhanhab-
Bojoongikgitang was orally administered to the mice for 15 days. On the 10th day the mice
were immunized with sheep red blood cells (SRBC) and then subjected to electric footshock for 5
days (2 sessions a day, 11 footshocks a 31 min-session). The immune responses to SRBC were
determined by means of hemagglutination and B / T cell populations in the spleen were studied
by FACS analysis on the 16th day.

The results were as follows.

1. After electric footshock, mice became sluggish and crowded to one side of the cage.
Increased antibody titer for SRBC, increased B cell population, and decreased T cell population in
the spleen were also observed. These results confirm that electric footshock caused stress
inducing immunological and behavioral changes in Balb/c mice.

2. Walgookwhanhab-Bojoongikgitang administration significantly antagonized the effect of
electric footshock on the antibody titer for SRBC. As a result, antibody titers for SRBC in the
mice treated with Walgookwhanga-Bojoongikgitang were maintained at the similar levels as
those of control group mice even after the electric footshock.

3. Walgookwhanhab-Bojoongikgitang administration also antagonized the effect of electric
footshock on the B / T populations in spleen. As a result, B and T populations in the mice
treated with Walgookwhanhab-Bojoongikgitang were maintained at the similar levels as in the

control group mice even after the electric footshock.
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Taken together, Walgookwhanhab-Bojoongikgitang seem to help Balb/c mice to maintain their
humoral immune response and immune cell populations at a normal range under the stress

conditions, suggesting its possible therapeutic use as a immune function modulator.

Key words : Walgookwhan, Bojoongikgitang, stress, immune
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