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Effects of Baekgumhwan administration on immune—-function
in ICR mice stressed by electric footshock

Sang-Min Shim - Seung-Gyun Joo + Geun-Woo Kim - Byung-Soo Koo
Dept. of Oriental Neuropsychiatry,College of Oriental medicine, Dong~Guk University, Seoul, Korea.

The present experiments were designed to study the influence of Baekgumhwan on
immune function of ICR mice under stress condition. Baegumhwan was orally administered
to the mice for 15days. on the 1lth day the mice subjected to electric footshock for
5days(2 session a day, 11 footshocks a 31 min-session). B/T cell populations in splenocytes
were studied by FACS analysis and cytokines(iFN- 7 and IL-10) production of the mouse
splenocytes treated with PHA were studied by sandwich ELISA assay on the 15th day.

The results were as follows.

1. After electric footshock, mice became sluggish and crowded to one side of the cage.
Increased B/T cell populations in splenocytes were observed. These results confirm that
electric footshock caused stress inducing 1mmunolog1cal and behavioral changes in ICR
mice.

2. Baegumhwan administration without stress increase B cell populations in splenocytes,
but T cell populations and cytokinesUFN-7 and IL-10) production of the mouse
splenocytes treated with PHA maintain as similar levels as in the normal group.

3. Baegumhwan administration with stress significantly antagonized the effect of electric
footshock on behavior, increased B cell populations in splenocytes, so maintain as similar
levels as in the normal group. cytokines(IFN-7y and IL-10) production of the mouse
splenocytes treated with PHA maintain as similar levels as in the normal group and T cell
populations in splenocytes were increased as stress control.

Key word : stress, Baegumhwan, immune function, B/T cell, cytokines
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Table | . Composition of Baegumhwan prescription

B 4 g4 & B(g)
g¢ Rhizoma Curcumae 2345
= Alumen 1125

% 8% 3470
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B A¥e] A83% RPMI 1640, Fetal bovine
serum (FBS)¥} antibiotics®= GibcoAl (Gibeo
BRL, Life Technol. Inc., NY, USA)ZX ¥ +¢
gt A3t 9th. PhycoerythrinPE)e] EX ¥
B220/CD45R wd &8 A9
phycoerythrin{PE)°] ZA ¥ anti-mouse CD8 &
AdFE &4, fluorescein isothiocyanate(FITC)7}
XA anti-mouse CD4 ©IEFE A=
PharMingenAt (San Diego, CA, USA)dl A +¢]
sttt w7 ME 3 Al8E sandblasted

single frosted slide glass¥ Chase Scientific

anti-mouse
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GlassAt (Rockwood, TN, USAJ A F4isted A}
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immunosorbent assay)oll AF8 8 RE A9 AL
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2 2 A3 A3 phytohemagglutinin (PHA)
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8. Hoigz shxol ofsh &3 4
HZAE & B Alxe &EIE AdxE PE7H
® & vh$2 B220/CD45R SAE AFESIA
CD4'¢} CD8" T 377t AAste H&S
A3 s PEZE EXNE & vhe2 CD8
Ak FITC7h £A449 3 o2 CD4 @ 2
FAE Agstdnt. &4 kg2 A AFHE A
AxE 7k 10° ) W 3% FBSS 01%
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9. b~ H|ZME chelTol ot Afo|E3tel
o Zu| mAPH

AYTE AAY vbv-2 HF AEE 2 mM
glutamine3 100 units/m¢ penicillin, 100 pg/mé
streptomycin®] Zol9= -5 % FBS-RPMI 1640
Ao 4 x 10° cells/mt HA derstgict. dg€
& AZE flat bottom 96-well plate?] 7z well
ol 250 pt ¥ 9o} 4 pg/mt PHAE Helsta 3
7C CO: incubatorel A 438 A7t wiF F ELISA
of ALE3l7] flsh AE i A5 dE mE FHI
of A}EE W7tz -70To Bosdch wok A
S Euj® Th 1 type Ato)EFISIQ IFN-7
9k Th 2 type Ato]EFQIQl IL-108) ¥ =& &
Zte)l Aol EFRIY)  Folgt AE o] &3}y
quantitative sandwich ELISA(enzyme linked
immunosorbent assay) WHo2 Q3% &
oF3lH, np92 ALO|EFIQ] ZpZbel] tidte] Hof
g OF& FAZE 3YE 9% well microplate?]
7Zh wellell Bl<F 459 50 & 7M1 & 2 &3
3t adhesive stripS & plate® Y31 ALl 2
ANz ARG 2 & A gFEHez 4 3
MHstn  Zrze] §-Alo]EFQl  biotinylated
detection antibody 100 @& 71382 adhesive
stripo 2 WolA thA] A2efA 1 Azt vhg A7l
o2 43 A H3H skxgte 2 ExtraAvidin
-Alkaline phosphatase conjugateE Z+ welloll ¥
3 2o 3080 wEA7|n 53 A}
phosphatase substrateE go] A& <k 302
ZF 93-& HPAIZ ©E 02 M NaOHE 7}3H
microtiter plate reader® 405 nmolA FF =&
Attt WE w$ A IEN-7 % IL-108) E534&
AY 34se] ELISAE A8l 1 27325 E
7zt AlojEFIIY Fx¢ FFE 7He AT #A
g 73 28 wEeZ 4w A5dd &
AbOlEFIQI ] & AALSI Ao

10. X122 A Xz

Z} AR utg 5 vk B8 AR A
Haty d& Fxeo AFEPH XEAA (SD)E
T3, 94 HAHL Students’s t-testS A
3ted, p gkol 0.05 ol&told Fodidn BAHsY
=3
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F 2EH 2 9o BF {9
B9yt (CD4: 19.3%3.0% vs.
p<0.05; CD8: 88%£25% vs. 4.1£2.0%, p<0.05).
A&iE AT Fo @2 ulgzoixe CD4gt
CD8 positive T A E7} A&}
of vjsle] & O FoA U
gkt (CD4: 13.4%+4.1%
64141% vs. 4.1£2.0%).
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op9-2 IFN-7 % IL-109)
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of & ApelEFIRle] & AN
g uhg-2 IL-109 729 Fig. 364 H ol
o} 405 nmel A8 FFE Abeld
YeER S 2 (r=0.9884) LoiA
+ 0.00022436x oAtk ZF AE
2o A AFHE B FAE wt
3t IL-109) 558 =A% Ax
13731151 pg/mtE YeEbgt L A7IA
E o reAEoAE 12681189 pg/ml, B
HE AFFS Be upb o= 1328183 pg/
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Fo 2o ueATo e 14651233 pg/mlE
Zt AT v F9A e Aeld vERA
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Fig. 1. Effects of electric footshock and drug Baekgumhwan oral administration on B220/CD 45R expression in

mouse splenocytes.

A} Normal : Mice were not treated with drug and not shocked with electricity.

B) Drug control : Mice were treated with drug but not shocked with electricity.

C) Stress control : Mice were not treated with drug but shocked with electricity.

D) Sample : Mice were treated with drug and shocked with electricity.
After 15 day treatment, spleen was removed from each mouse and the total splenocytes were
stained with PE anti-mouse B220/CD45R monoclonal antibody before they were subjected to
analysis. The experiments were performed for all 5 mice for each group and representative
examples of each group are shown.

Table N. Effects of electric footshock and drug Baekgumhwan oral administration on B220/CD45R
positive cell populations in splenocytes

Group B220/CD45R positive cells (%)
Normal 232%33
Drug control 31447 *
Stress control 333+48 =
Sample 264t41

Splenocytes were prepared, stained with antibodies, and analyzed for expression of B220/CD45R with
FACStar (Becton Dickinson, CA). Results were obtained from 5 mice for each group and expressed
as the mean percentages of total splenocytes * SD (standard deviation), * = p<0.05 vs. Normal.
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Fig. 2. Flow cytometric analysis of CD4 and CD8 expression of splenocytes from mice.

A) Normal : Mice were not treated with drug and not shocked with electricity.

B) Drug control : Mice were treated with drug but not shocked with electricity.

C) Stress control : Mice were not treated with drug but shocked with electricity.

D) Sample : Mice were treated with drug and shocked with electricity.
After 15 day treatment, spleen was removed from each mouse and the splenocytes were
stained with mixture of monoclonal antibodies before they were subjected to analysis. The
experiments were performed for all 5 mice for each group and representative examples of
each group are shown.

Table M. Effects of electric footshock and drug Baekgumhwan oral administration on CD4 and CD8
positive cell populations in splenocytes

Group CD4 positive cells (%) CD8 positive cells (%)
Normal 145*+3.2 41%20

Drug control 134%4.1 6.4+=4.1

Stress control 19.3£30 * 88125 *
Sample 17.9%20 = 6.6L1.7 *

Total spleen cells were prepared and stained with antibodies and analyzed for expression of CD4
and CD8 with FACStar (Becton Dickinson, CA). Results were obtained from 5 mice for each group
and expressed as the mean percentages of total splenocytes = SD (standard deviation), * = p<0.05
vs. Normal.
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Fig. 3. Standard curve of miL-10 ELISA. Standard miL-10 was serially diluted and used for sandwich
ELISA assay. The absorbance at 405 nm was read using microtiter plate reader. Each point
represents mean value of duplicate samples. Equation was obtained from the relationship between
concentration and absorbance at 405 nm.

Table V. Effects of electric footshock and drug Baekgumhwan oral administration on the mil-10
production of the mouse splenocytes treated with PHA.

Group mIL-10 (pg/ml)

Normal 137.3£151
Drug control 132.8+8.3
Stress control 126.8+189

Sample 14651233

The splenocytes (4 x 10° celis/mé) were cultured in complete RPMI medium with 4 zg/mé PHA and
maintained at 37C for 48 hours in 5% CO. incubator. The quantitative assay of miL-10 groduction in
the culture supernatant was performed by sandwich ELISA method. Results were obtained from 5
mice for each group and expressed as the mean * SD (standard deviation).
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Fig. 4. Standard curve of mIFN~» ELISA. Standard miFN-7 was serially diluted and used for sandwich
ELISA assay. The absorbance at 405 nm was read using microtiter plate reader. Each point
represents mean value of duplicate samples. Equation was obtained from the relationship
between concentration and absorbance at 405 nm.

Table V. Effects of electric footshock and drug Baekgumhwan oral administration on the miFN-7»
production of the mouse splenocytes treated with PHA.

Group IFN-7 (pg/ml)

Normal 80580
Drug control 784£49
Stress control 853185

Sample 84.3+104

The splenocytes (4 x 10° cells/m?) were cultured in complete RPMI medium with 4 wg/mé PHA and
maintained at 37C for 48 hours in 5% CQO» incubator. The quantitative assay of miFN-7 production in
the culture supernatant was performed by sandwich ELISA method. Results were obtained from 5 mice
for each group and expressed as the mean + SD (standard deviation).
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