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|ABSTRACT]|

Effects of Boheo-tang and Boheo-tang plus Cervi Pantotrichum Cornu
: on Immune Response in Postpartum mice

Eun-Hee Lee, Tae-Hee Kim
Dept. of Gynecology, College of Oriental Medicine, Woosuk University

Purpose: The purpose of this study is to investigate the effect of Boheo-tang
(B) and Boheo—-tang plus cervi pantotrichum cornu (B+CP) on immune response
in postpartum C57BL/6N mice.

Methods: Normal saline(control), B and B+CP (8u0/g) were administerd p.o.
twice a day for 20 days. Subpopulation of T and B lymphocyte were accessed by
flow cytometric analysis.

Results: Splenic T and B lymphocytes were increased by the treatment of B.
Subpopulation of cytotoxic T lymphocytes in the spleen, were significantly
increased by both treatment of B and B+CP. Subpopulation of cytotoxic T
lymphcytes in the thymus, were significantly increased by both treatment of B
and B+CP. IL-4 production was significantly increased by the treatment of
B+CP.

Conclusion: This study shows that treatment of Boheo-tang and Boheo-tang
plus cervi pantotrichum cornu can improve postpartum immune response in
C57BL/6N mice.

Key words: Boheo-tang, Cervi Pantotrichum Cornu, Immune response, postpartum
mice
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Table 1. Prescription of Boheo-tang
(HIREPS)

HEAE A LEES HE(g)
AN 2 Ginseng Radix Alba 6
. Atractylodis Rhizoma

SRR Alba 6

a g Angelicae Gigantis

[EE T . 4

Radix

I & Cnidii Rhizoma 4

O Astragali Radix 4

By Alegan.tu Nobdzs 4

ericarpium

H ¥ Glycyrrhizae Radix 2.8

£ B Zingiberis Rhizoma 4
& &t 34.8

Table 2. Prescription of Boheo-tang
plus Cervi Pantotrichum Cornu(fili i
INEET)

i aE Y, EEEY, FF(g)
AN 2 Ginseng Radix Alba 6
. Atractylodis Rhizoma
SRR Alba
o Angelicae G1gantzs 4
Radix
I H Cnidii Rhizoma 4
WO Astragali Radix 4
B s Au;aqtu Noblhs 4
ericarpium
W ® Glycyrrhizae Radix 2.8
4 ¥ Zingiberis Rhizoma 4
A Cervi Iéantotnchum 4
ornu
& &l 38.8
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of ZFHF 1500 mE P 77 247t
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RS AbEFTVIR F5e]l ZF 300
el EFHANE At
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Zb v evke]® AHE g sk
T AYAYF09% Nacl&)E E
5l o) Z(Control group)™}, fifi k%
oAt (B group), ?FEE(%JJDEE
S Tl fliEg e (B + CP group)

Aoz oy Agdas =
AAe A 1 vEd 200 18 wl/g)
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1d
AshHEE 19 23 24084
30%) 3 2 F(17A 304l 2047 A
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vhel o] gt EATI A3s s

3) Az W

7+ 9 ’i‘%s’)r PEFS AT E4%
T AR A, 194, 1044, 2094
=

2 40LA(EFFR T 208 SA
sto] 1 WistE AEselth

4) 4 R HRAEe] HE T obyth

(Subpopulation) =%

*3?%01] Oo] Eo]— 7—loﬂ(x§g] 103
G WEG MR, 8 w/g)s 7
Folgk o5 IBAA B 2 FA
HEsolth v @ FAAE FHoS
ZA8ka 1 x 10°43% /wellell PE conjugated
—anti mouse B220&A] % FITC conjugated
—anti mouse Thy-1 @A 2} PE-anti CD4
2 FITC-anti CD8 A2 o]F A3}
o 4TeoA 303 HEEAIZIAL flow
cytometer (excitation: 488 nm. emission:
525 mn/FITC, 575 m/PE)E ©]&3}9
Yz o] obHeks A

5) 8% Ato|EFRIAL-2, IFN-y, IL-4)

=4

IL-29 =A< mouse IL-2 ELISA
Ready-Set-Go(eBioscience, Inc.) Kkit=

Y

W i 3
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3 Wl IL-29] 555 S48tk ELISA
microplate(96well)®l| purified anti-mouse
IL-28A]E coating (100 wl/well)3F] 4T
oA ApFstHA FEAIZATE il 2
well S aspirated}3l wash buffer(300 uf
/wel)Z 33] A Z3}al, assay diluent
bufferz 3|4 (5u))ste] A -2A 14)3F
FoF vk A AT 7} wellS aspiratedtal
AA 2 %8I (recombinant mouse
IL-2, 1 pe/m)S welld 100 wA 7}s}
o Ao 2A1F F<F RESAIZ] thE
33] MZ3s}tE 21 ¥ assay diluent(1x)
2 3143} detection antibodyES well B
100 pwe® F4skar Aol A 1A1ZF &<t
HESAIZ T TA] wash buffer(300 x6/well)
2 33 Alzslal, Avidin-HRP antibody
= ZF well & 100 w2 Yol Ao A
30+ E<F ‘i}%j\]ﬂ o 33 AlFg &

AENS 7t welld 100 pb? 718k
24 shell 15 7F WA AT 50 e é]
stop solutions 7}ste] REG-& A A]7]
31, ELISA reader® 450 nm 3} A &
FEE SAeh wd @%‘ IFN-y
2 IL-49 AL 129 SAHAZAA &
st

6) & A A =

FAIA 8= SPSS 12,0 for windowsS
ARE3o] student’s t-test® g on, &
= A3 A3+ meantstandard deviation
2 YJERQIAL, P<O.05%, P<O.01:x, P<O.001s:
E 7o R FoA AFE AA s

Rl %%Oﬂﬂl A A A, il

2RSS 200 B BT ol
3 Az e Aol 2 Wk A

tH(Table 3).

Table 3. Changes of body weight of
motherhood

Control B B + CP

Day group(g) group(g) group(g)

1st 27.55 27.05 27.31
(n=6) +1.28 +1.44 +1.70
10th 29.79 28.15 30.50
(n=6) +3.85 +1.31 +2.59
20th 29.95 28.21 30.14
(n=6) +2.25 +2.15 +3.02

Control group : Mice administered normal
saline for 20 days.

B group : Mice administered Boheo—tang for
20 days.

B + CP group : Mice administered Boheo-tang
plus Cervi Pantotrichum Cornu for 20 days.

EF, Ko AFS 40U BH
Ax AgelHE 2 Holrk gt

(Table 4).

Table 4. Changes of body weight of
offsprings

Da Control B B + CP
y group(g) group(g) group(g)
1st 1.33 1.34 1.36

(n=36) +0.03 +0.02 +0.06
10th 416 4.37 4.68
(n=36) +1.30 +1.03 +0.57
20th 772 7.21 7.09
(n=36) +1.01 +1.14 +1.12
40th 18.48 18.29 18.20
(n=36) +1.02 +1.0 +0.72

Control group : Mice administered normal
saline for 40 days.

B group : Mice administered Boheo—tang for
40 days.

B + CP group : Mice administered Boheo-tang
plus Cervi Pantotrichum Cornu for 20 days.
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2. H]&(splenocytes) % FHAME
(thymocytes)g] o} &t mX&= &3

iy 2 iGN E Foi7 AF
of w2 FAAMEY ofy el m A=
ayE dEe A3 G AE F B cell
Ezwoll = 1790 £ 1.20%, fili i
ol A= 23.85 + 2.209%, fifi LN
A+ 19.80 + 0.60%°] 2™, T cell
HEFANAME 960 £ 1.20%, ik
o A= 1250 + 2.30%, fili ki hnFETFE
oAM= 960 + 0.30%= il A
el BeF THXZF7F 2% S7hekql o
, 53] B cell> 594 A 57138
t}. Helper T cell(Th)2 thxTolA=
840 + 0.60%, i A= 9.10
0.30%, fliMEg IEH: ol A= 9.00 =+
050% % GoAde glglout izt
Hlglo] 7 Aol B F7hstglt
Cytotoxic T cell(Tc)2 thzTAA+=
530 + 0.10%, fililEga-ellAE 6.30 £ 0.20%,
R R E ol A= 750 + 0.10% = o)
Ztol] Hlete] 7 AFao A BF 9
4 Al S7FskAtH(Table 5, Fig. 1). &
3 FA W] Helper T cell(Th)S ozt
ol M= 5.30 + 0.60%, filiEEa-lAE 6.50
+ 0.10%, #iEwmEFTAAE 530 +
0.10% = ffiifEmre]l v F7hskal o
frold2 A=A k) Cytotoxic T
cell(Te)E ERTAAME 1.60 £ 0.30%,
fliEE ol A= 3.00 + 0.10%, il k%
FEHTAAE 240 £ 020% 2 HEaH
o} AFto| A cytotoxic THEZF7F
o] A F7FskSitH(Table 6, Fig. 2).
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Table 5. The effect of Boheo—tang and
Boheo-tang plus Cervi Pantotrichum
Cornu on the lymphocyte subpopulation
change in mice splenocytes in vivo.

Splenocytes Subpopulation(%6)

Th cell/

B cell T cell Te cell
Control 1790  9.60 8.40+0.60/
group £1.20 =£1.20 5.30+0.10

B group 23.85 1250  9.10+0.30/

£2.20%  £2.30 6.30£0.20%x
B+ CP 1980 9.60 9.00+0.50/
group  *0.60 +0.30 7.50+0.10%x:

Sample(8 wl/g) was administered p.o twice
a day for 20 days, thereafter the cell suspensions
were prepared at 1x10° cells/well and subpopulation
was measured by a flow cytometer staining
with PE/FITC conjugated anti-B220/Thyl
antibody or anti-CD4/CD8 antibody. Significantly
different from control group(* p<0.05, ** p<0.01,
##xp<0.001).

Control group : Mice administered normal
saline for 20 days.

B group : Mice administered Boheo-tang for
20 days.

B + CP group : Mice administered Boheo-tang
plus Cervi Pantotrichum Cornu for 20 days.

S B pop b pleniey )

B-CP
Fig. 1. The effect of Boheo-tang and
Boheo-tang plus Cervi Pantotrichum
Cornu on the lymphocyte subpopulation
change in mice splenocytes in vivo.
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Table 6. The effect of Boheo—tang and
Boheo-tang plus Cervi Pantotrichum Cornu
on the lymphocyte subpopulation change
in mice thymocytes in vivo.

Thymocytes Subpopulation(%6)

Table 7. The effects of Boheo-tang
and Boheo-tang plus Cervi Pantotrichum
Cornu on the concentration of cytokines
(IL-2, IFN-y, IL-4) in mice serum in
Vivo.

Th cell Tc cell
Control - £45.060  1.60:0.30
group
B group  650+0.10  3.00£0.10%
B+CP 5904010 2404020+
group

Sample(8ut/g) was administered p.o twice a
day for 20 days, thereafter the cell suspensions
were prepared at 1x10° cells/well and subpopulation
was measured by a flow cytometer staining
with anti-CD4/CD8 antibody. Significantly
different from control group(* p<0.05).
Control group : Mice administered normal
saline for 20 days.

B group : Mice administered Boheo-tang for
20 days.

B + CP group : Mice administered Boheo-tang
plus Cervi Pantotrichum Cornu for 20 days.

Swhpopulstions Thymecyie)
o Tl

i Tecsll
i@
: L l L
]
Lan H | kL g

Fig. 2. The effect of Boheo-tang and
Boheo-tang plus Cervi Pantotrichum Cornu
on the lymphocyte subpopulation change
in mice thymocytes in vivo.
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3. 8% AIEFRIIL-2, IFN-y, IL-4)
ol MX& &3

IL-2 ¥ IFN-y& R3] ¥o] o
o Hlgte] F7klo FodS gl
(Table 7, Fig. 3, 4), IL-4= fifi k& ¥ e
Haro A tjxatel Blste] fFoA e
Z7Fe BATtHP<0.05)(Table 7, Fig. 5).

Cytokines Production
[Concentration(pg/ml)]
IL-2 IFN-y 1L-4
Control 25.6 14.7 12.6
group +0.35 +1.07 +0.27
31.1 20.0 13.3
£0.99 +0.61 £0.42
B + CP 24.5 18.8 19.7
group +0.34 +0.78 +2.52%
Control group : Mice administered normal
saline for 20 days.
B group : Mice administered Boheo-tang
for 20 days.
B + CP group : Mice administered Boheo-tang
plus Cervi Pantotrichum Cornu for 20 days.

B group

IL-2

31E
LT

kLT

Hub

158

(LT

18

L T
Cos ] B+CF

Fig. 3. The effect of Boheo-tang and
Boheo-tang plus Cervi Pantotrichum Cornu
on the concentration of IL-2 in mice
serum in Vvivo.

Sample(8x0/g) was administered p.o twice a
day for 20 days. Five mice were sacrificed
by cervical dislocation. mice serum was
collected by heart puncture. The concentration
of interleukin-2(IL-2) were quantitatively
measured with a ELISA reader. Con; control,
B; administered Boheo-tang for 20 days, B
+ CP; administered Boheo-tang plus Cervi
Pantotrichum Cornu for 20 days.
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Fig. 4. The effect of Boheo-tang and
Boheo-tang plus Cervi Pantotrichum Cornu
on the concentration of IFN-y in mice
serum in Vvivo.

Sample(8.0/g) was administered p.o twice a
day for 20 days. Five mice were sacrificed
by cervical dislocation. Mice serum was
collected by heart puncture. The concentration
of interferon-y(IFN-y) were quantitatively
measured with a ELISA reader. Con; control,
B; administered Boheo-tang for 20 days,
B+CP; administered Boheo-tang plus Cervi
Pantotrichum Cornu for 20 days.

IL-4
150
E a0 !
£ 150
H
5 o
%
T
[T n HEC "

Fig. 5. The effect of Boheo-tang and
Boheo-tang plus Cervi Pantotrichum Cornu
on the concentration of IL-4 in mice serum
in vivo.

Sample(8.0/g) was administered p.o twice a
day for 20 days. Five mice were sacrificed
by cervical dislocation. mice serum was
collected by heart puncture. The concentration
of interleukin-4(IL-4) were quantitatively
measured with a ELISA reader. Con; control,
B; administered Boheo-tang for 20 days,
B+CP; administered Boheo-tang plus Cervi
Pantotrichum Cornu for 20 days.
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Al71= 71l

{f

T2 25 T(Neutrophi) ¢} ©F(Monocyte)
ojt}. HZ G+ (Lymphocyte) 7149 Helper
T cell(Th) HIAZ|(F)E A48kl L
AEE BHIZ | dgstar, 1 3ol of

el g5 glo] /Mg F5420 o
g ©EEH, B celle) 7 A9
At B g Al ze] ZA4S =okent
ole} o] A £eof FAL AAst=
dAE WAHRZA FHEL Arirt
T A S FaEE TrEo HEe
dels Ad Welet gtk S, A
ol 5o & &9 HXF F T cell&
A=ste]l o1 G skel FAls SX9H
olgAl fFd HIEIFHAHEZA )=

Al Al Z]ieh S vy vf
3 Al A4S 7FA = cytokines EH|
ste] o] BAS ME ¢tom Lol Eo
T U4E o s Y dE A F

Aeb= 8 =

28 A} il g ol 4 T

cell & 25 7N o™ (Fig. 1), %3
pZs
[e]

2R3 (Fig. 1), 4 % T cell ofdw
Zo = Tce celle] + A

q A SRS & 5 AN =
g el AirH o= WMEg FAAY]
= @4Es Efsha eS¢ 2l
ot}

Tk WA @43t HAS vl &
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= cytokineo.®A IL-29} IFN-y+= &
Azt A AE &4, AAAE(NK)
ME 2 FPE] Te celld] NEZAS
SN EZN AANES fFEdte o
&5 st} [IL-4% 243tE Th2 celldl
A BEH] = cytokine &2 A NA HAWE
SO ol FoF 9T T

Wi 2 s mERS T
Al I35 IL-2, IFN-y 2 IL-49] &
Hlo| wx&= a5 e A IL-2
2 IFN-y= 53] fiEgaolA gz
o Hlate] F7telke AdEs Ao
o4& ¢l9laL(Table 7, Fig. 3, 4). IL-4
G IR A i Zatell 1] sto]
o Ade T7HE EAtH(Table 7,
Fig. 5). o] A3+ f#lifE#e] Thl cells
S sA A &dstE Thl cellol A A4
HE IL-2 @ IFN-y9o| #rjE X381
Atk AS omlshe il n S
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