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ABSTRACT

Effects of Bojungikkitang on the
mmuneosuppression induced by methotrexate in

rats.

Mi-Ji, Kim - Jang-Hyun Kim" -
*Dept. of Pediatrics, College of Oriental Medicine,
Dongguk University, Seoul, Korea

Introduction

The effects of Bojungikkitang on the immunosuppression induced by
methotrexate in rats were investigated in this expeﬁrhent. The multiple
parameters of immunity assessed in each rats includes the rate of body
weight loss, weight changes in thymus, spleen and axillary lymphnode.
The number of lymphocyte and CD4+ T cell count in blood, thymus,
spleen and axillary lymphnode were also measured.

Methodology

Male Sprague-Dawley rats were chosen as an experiment object and
were divided into 3 groups by a random selection. Each group consisted
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6 rats. The normal group didn't receive any treatment. The control
group was administered methotrexate for 4 days. The sample group was
administered with both Bojungikkitang and methotrexate for 4 days. The
dosage of medication was 2cc/day, lcc given at 10AM and another lcc
given at 5PM. '

Results

The rate of body weight loss was significantly decreased in the sample
group. The weight of thymus was significantly increased in the sample
aroup-while the weight of spleen did not show much increase.

Blood CD4+ T cell count, thymus lymphocyte count, thymus CD4+ T cell
count, ‘spleen lymphocyte count, spleen CD4+ T cell count and axillary
_lymph node CD4+ T cell count were significantly increased in the sample
group while blood lymphocyte count and a)ﬁiléw lymphnode lymphocyte
count did not show much increase.

Conclusion ;

As one can witness from the above results, administration of
Bojungikkitang played potent role in increasing immune system among
the. rats treated with methotrexate which induces immunosuppression.
Overall increase of lymphocyte count and CD4+ T cell count in the
sample group with Bojungikkitang effectively proves its ability to boost
the immune‘sy,\stem.
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Pericarpium
F ok (7 Cimicifugae
. 1.12g
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Se (i Bupleuri
112
) Radix g
BB 22.85g

3) A L B

R#Eo 2= ‘methotrexate(MTX ; Si
gma, US.A), Ethylene Diamine Tet
raacetic Acid Dipotassium Salt(EDT
A ; Sekisui. medical, H%), limphopre
p(Nycomed®Pharma As, Norway), ph
osphate buffered saline (PBS), RPMI
1640 medium(GIBCO, U.S.A), trypan
blue(ACROS, U.S. A.), antibiotic anti
mycotic solution(GIBCO, U.S.A)), FI
TC Anti-Rat CD4+ Monoclonal Anti
body(Cedarlane, Canada), propidium i

Ao} &3], vol. 12, No. 1, December, 1998

odine (Sigma, US.A), 222 ¥ 3(4
A &) & AEsIA, #BitEs
AJEASE(Axio skop, Germany), 2
B A G AZTAL, T=), SmFA
7140 2= o] BEFH ATFFY
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2. hE

1) ke AR
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Shed-200cc o] S dol AFl Al
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| BLESHAT
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2 2As £HAEHAK leco] 0.2mg
¢ mEstd FAHsd e, 18 lecH
FET 10B5S} Pk SR 3HF 2 4RAM
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FERHS WRNY A3 ko=
MTXE #@ESIAAM, HET whER
B BES 16 lcc® MTX EHRAZF
Boikmsart '
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R7} #EHUATHTable 1, Fig. 1).
Table 1. Effect of Bojungikkitang
Administration on the Rate of Bod
y Weight Loss in Rats.

erum albumin+2M sodium azide)ol

AN cell pellete AR 05mg/ Growp o O Rate of Body - Duncan
e %2 PBSo propidium iodine animal Weight Loss(%)  grouping
2 =9 2 15mE ARE DD yuma 6 -0003+007 c”
o &7]3, mounting fluid 3 #&&

golmal ¥ & o] EAS WE H Conwo 6 22224058 A
EXEMZE L Z BEIAT. MRnsS

BES L BRI 200/ Lipe Semle 6 594%129 °
MEE WEST UA EREAA 1969

FEX O FED AT HES A B5Y

xe PHIGS.

8) it

& e MEEET SAS(statistical
analysis. system)& ol&3lgen @
A SEE(F-value) S Bt R
HaR g dRRal fod5E B5%
- (@=0.05)°1 A Duncan %ZHE 585
Priko 2 FEH st ).

W R
1. RERA®O nlAE BR

BEEIRS  EEHL  -0003*
0.07%, HEES 22221058%, HERH
2 594+129%% YEI 2™, Duncan
LRBELEAN A8 HP A
B Hate EEREAM FEe %

—21

1) Mean * standard error of 6 rats
2) The same letter is not significantly
different at the «=0.05 level by Duncan
test
Normai~. Utitreated group.
Control : MTX administered group.
Sample. : MTX plus Bojungikkitang .
administered group.

Fig. 1. Effect of Bojungikkitang
administration--en the rate of ~body
weight loss in rats.

Normal

Control Sample

Normal : Untreated group.
Control : MTX administered group.
Sample @ MTX vplus Bojungikkitang

administered group.
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& % E- @ B 8 WhBEEB Lymphocytest CDA+ T celle] v}3e

Axillar
2. Both, WO, WROU BB M vw  Dw 0 pu
Bgﬁ ‘o,] l?_;,_" Group s can Spleen can Lymph can
grou (g) grou grou
(g ) ode
)
8 Eoi  pEawmto 4 pine PRE g P
Bagpel FAE EFHS 0490+ e YT o
—— = 490 £ 110+ 3=,
0.044g, HIBFE 0217+0019g, FE Nomal s ® o1ar
B 03280009go2  uEhgon, 0217+ 0062+ 0650+
Duncan &FigiEekol ol g @ Lk Sl oo 0007 © oosr
o Al WEHFA I WA K Sl V3B 0092 0563+
ample
BY AR RESATHTable I, 000 0.005 0.025
Fig. 2). F-value 23.60 5.85 11.77

el FAE EWHS 0110%
0.015g, HWWBHLS 006210007, ER
L 0.092+0.005gez eyt on
Duncan %ZRiEtk) 93 85 g
AN BB st EEfrlM AH  Fig. 20 E

ffects of Bojungikkitang

B EZR7E ¢l (Table 1, Fig. 2). administration on the weight of

WM RE KEESY FAT EEHE thymus,
& 1.223+0.157g, HREELS 0650%  lymphnode
0.087g, BB 0563+:0.026go = o}
Elxt o} Duncan #®fEd 23k

15 &

spleen and axillary
in rats.

B3 HENAN BEd Htd ®B

oM BET ERT GAH(Table

ag

I, Fig. 2). )

1}

a3

Table . Effects of Bojungikkitang

Administration on the Weight of °  wm o
. [@Thyms OSpleen Oaxillary tymh rocs
Thymus, Spleen and  Axillary
Lymphnode in Rats. Normal : Untreated group.
1) Mean & standard error of 6 rats Control : MTX administered group.
2) The same: letter is not significantly Sample @ MTX plus Bojungikkitang
different at the =0.05 administered group.

level by Duncan test
Normal : Untreated group.
Control : MTX administered group.
Sample @ MTX vplus Bojungikkitang
administered group.
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T
2

B

3. i lymphocyte B

i lymphocyte #+

IEFRFS
163.00£17.03(X 10°)cells/me, HIBREL
7217+£511(X 100 cells/ml,  EEBMS
100.17£250( X 10°)cells/me 2 Vel O

¥, Duncan ZREEZEA AT @7
Hegol A EHIBRE Hsle EEEREA
BES ZR7F YA (Table I, Fig.
3)... '

Table 1. Effect of Bojungikkitang
Administration on the Number of
Lymphocyte in Blood of Rats.

‘ Lymphocytes :
No. of Y . Y Duncan
Group smal in .
: anima - Toupin;
Blood(X 10°)/nt.. 5 P 0E
Normal 6 163.00+17.03" A
Control 6 72.17£511 B
100.17£250 B

Sample 6

: F -value 20.13

1) Mean * standard error of 6 rats
2) The same Tetter is not significantly
different at the «=0.05

- level by Duncan test

Normal : Untreated group.

Control : MTX administered group.
Sample : MTX plus Bojungikkitang
administered group.

o}z &3}x], vol. 12, No. 1, December, 1998

Fig. 3. Effect of Bojungikkitang
administration on the number of
lymphocyte in blood of rats.

(¢
20

190

0

Norrvdd

Gortral

Normal : Untreated group.

Control : MTX administered group.
Sample : MTX plus Bojungikkitang
administered group. '

4, Hivh-CD4+ TREHGER

Mt CD4+ THIERL EFEHS
5767+2.99%, ¥BHS 37171142
%, BERIES 51.831215%E YES
w, Duncan ZFHEkE ol @5
Bl BB sl BEBIIA
AEY ER/T ZESANTable I,
Fig. 4.
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Table IV. Effect of Bojungikkitang
Administration on Blood CD4+ T
Cell Count of Rats.

No. of CD4+ T cell Duncan
Group . .
animal (%) grouping
Normal 6 57.67+12.99" A?
Control 6 37.17+1.42 . B
Sample 6 51.83%+215 A
F-value 21.50

1) Mean * standard error of 6 rats
2) The same letter is not significantly
different at the «=0.05

level by Duncan test
Nerragl © Untreated -group:
Control : MTX administered group.
Sample : MTX plus Bojungikkitang

administered group.

Fig. 4: Effect of Bojungikkitang
administration on._blood CD4+ T cell
count of rats.

Control

Sample

Normal : Untreated group.

Control : MTX administered group.
Sample MTX plus Bojungikkitang
administered group.

Lymphocyte®t CD4+ T celld] vjal:= &

5. Beggol A2l lymphocyte B

e ol A9l lymphocyte = IEF
B 73953146.41(X 107 cells, ¥ IBEF
& 252.83128.18( X 107)cells, HEBRFS
431.00+1584( X 100cellsZ  YERgS
9 Duncan ZHiEEEA <3 AR
ezl A EPRRE kst EERRFAlA
HEID £R7T RESHUN(Table V,
Fig. 5). ’

Table V. Effect of Bojungikkitang
Administration on the Number of
Lymphocyte in Thymus of Rats.

No. of Lymphocytes in  Duncan
Group . ; .

animal Thymus(x10")  grouping
Normal 6  73953%+4641" A?
Control 6 252.83+28.18 C
Sample 6 431.00t15.84 B
F~value 56.86

1) Mean * standard error of 6 rats
2) The same letter is not significantly
different at the @ =0.05

level by Duncan test
Normal : Untreated group.
Control : MTX administered group.
Sample : MTX plus Bojungikkitang

administered group.
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Fig.

5. Effect of Bojungikkitang

administration on the number of
lymphocyte in thymus of rats.

1>10)

Control

.. Untreated group.
: MTX administered group.
MTX plus Bojungikkitang

Normal
Control
Sample
administered “group.”

6. HKakgollA2] CD4+ THEMZR.

Kagoh o) -CD4r THIRES EH

B

1:33%, "EERMS 5350+t214% 2 YE

5717:1.49%, HEBHS 4717%

skow, Duncan SHMEkd ¢ M@

ARBNA R ety BRE

o) A

BEY ER7 EEAJAHTable

VI, Fig. 6).

Table VI. Effect of Bojungikkitang
Administration on. Thymus CD4+ T
Cell Cgunt of Rats.

2o}# 8+3] %], vol. 12, No. 1, December, 1998

No. of CD4+ T cell Duncan
Group . ]
animal (%) grouping
Normal 6 57.17+1.49" A?
Control 6 47.17+1.33 B
Sample 6 5350*+2.14 A
F-value 8.96

1) Mean * standard error of 6 rats

2) The same letter is not significantly

different at the «=0.05

level by Duncan test
Normal : Antreated group.
Control : MTX administered group.
Sample
administered “group.

MTX plus Bojungikkitang

Fig. 6. Effect of Bojungikkitang

administratiorr—-on thymus CD4+
cell count of rats.

* Cortrd

Normal : Untreated group.

Control : MTX administered group.
Sample
"administered group.
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7. Bl A2l lymphocyte ¥

Mgl A 9 lymphocyte #= 1IEH
B 287.33+22.75(x 10 )cells, BB
£ 198331621 %100 cells, HEaAES
260.33+£24.30( X 100)cells2  VFEG O
W, Duncan % ES &g @H
ol A HBE) st FEaRfol A

B3 ERIY WESHAHTable VI,

Fig. 7.

Table VI Effect of Bojungikkitang
Administration on the

Lymphocyte in Spleen of Rats.

Me: of . Lymoheeytes i Duncan

Group . . .
animal Spleen{ X 10'cells) grouping

Normal 6 287.33%£22.75" AY
Control 6 128.33+6.21 B

Sample 6 - 260.33£24.30 A

F-value 1894

1) Mean * standard error of 6 rats
2) The same letter is not significantly
different at the «=0.05

level by Duncan test
Normal : Untreated group.
Control : MTX administered group.
Sample @ MTX plus Bojungikkitang
administered group.

1 b A RiE o] Lymphocyte®t CD4+ T cellol ®iAl& #

Number of

]

Fig. 7. Effect of Bojungikkitang
administration on the number of
lymphocyte in spleen of rats.

Cortral

Noimat : Untreated group.
Control : MTX administered group.

Sample MTX vplus Bojungikkitang

administered group.

8. PEBEOlM Sl CD4+ TAEMAZ

pBgol H el CD4+ THiRRS FH
PES 498311.70%, HWHBES 4133
087%, WHIEL 55171164%2 vhe}
W o Duncan &&kgEE g M

Bl BB ekl ERt

AN HEI ER}
Vil, Fig. 8).

52 ¥ 2L TH(Table

Table VI. Effect of Bojungikkitang
Administration on Spleen CD4+ T
Cell Count of Rats.
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No,.g“of CD4+ T cell Duncan

VGroup" anifﬁél (%) grouping
Normal 6  49.83%170" A¥
Control ©~ "6  41.33+287 B
Saméle T 6 5517t164 A
F—vagué - 1086

‘1) Mean * standard error of 6 rats
2).The.same letter is not significantly
_different at the «=0.05

jevel by Duncan test
Normal : Untreated group.
Control : MTX administered group.
Sample: MTX plus Bojungikkitang

administered group.

Fig. 8. Effect of Bojungikkitang

administration on spleen CD#+ T cell”

count of rats.

. Norrrel Cortrol Sanre

Normal : Untreated ;group,

antrol : MTX administered group.
Sample : MTX plus Bojungikkitang
administered group.

& @ Aob¥ 83)A, vol. 12, No. 1, December, 1998

9. W WEElA 2l lympho
cyte B :

RE #HEENA lymphocyte #
= EEBS  91.98%1229(x 10%)cells,
HBRES 466213.42(X10%)cells, EER
B 56.30+3.85( X 10 cells®  YEL
o™, Duncan &REEL 2T HH
ol HWEREY Hale EEERAA

B =R ddtH(Table KX, Fig.
9).

Table IX. Effect of Bojungikkitang
Administration on the Number of
Lymphocyte in Axillary Lymphnod
e of Rats.

Lymphocytes
No. of in Axillary Duncan

Groupe. . . .
animal Lymphnode  grouping
(X 10°cells)
Normal 6 91.98+2.29" AY
Control 6 46621342 B
Sample 6 ' 56.30+3.85 B
F-value 53.01

1 NfZan * standard error of 6 rats
2) The same letter is nct significantly
different at the «=0.05

level by Duncan test
Normal : Untreated group.
Control : MTX administered group.
Sample : MTX plus Bagjungikkitang
administered group.
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& ¥ E-4 BB HPASEH Lymphocytest CD4+ T cellol

Fig. 9. Effect of Bojungikkitang
administration on .the number of
lymphocyte in axillary lymphnode of
rats.

)
1

Cortrol

Normal : Untreated group.
Control : MTX administered group.

© Sampte ' MTX plus Bojungikkitang
administered group.

10, BEE WEEo)M 2] D4+
THEHa=R

BE MEgGAe CD4+ THEEEK
o [FHEBS 53501229%, HEHS
41.00+2.46%, BEHF2. 50.00+£0.73%
2 Jehd o, Duncan %HigEE
o @5 Bl A HEERE] st
BEHAA AES 2RV BESAAG
(Table” X, Fig. 10).

Table X. Effect of Bojungikkitang
Administration on Axillary Lymphno
de CD4+ T Cell Count of Rats.

DB 2

No. of CD4+ T cell Duncan
Group ) ]

animal (%) grouping
Normal 6 53.50+2.29" A?
Control 6 41.00£2.46 B
Sample 6 50.00£0.73 A
F-value 10.53

1) Mean * standard error of 6 rats

2) The same letter is not significantly

different at the «=0.05 v
level by Duncan test

Normal : Untreated group.

Control : MTX administered group.

Sample : MTX vplus Bojungikkitang

administered group.

Fig. 10. Effect of Bojungikkitang ad
ministration on axillary
CD4+ T cell count of rats.

lymphnode

Normal : Untreated group.

Control : MTX administered group.
Sample MTX vplus Bojungikkitang
administered group.

—223—



=
e
eLA
o%
b

V. &%

ABE AolA oW ERo=2 Kl
2ol @AY BRMEIT Bt
SRS S ARAR7E BEstY
Rpe 28 Mol HAW BAMM
2 FEEE BEse REE EN
& BEGORN fHE EHES #
walele BEe R dry??,
FAd e 714Fold TAEY FAd

PR AGST AEZ BRIAO

U oo maame AR BEY

of Qo HA gH WS

e I A
_ﬂ%ﬁwﬂ,zqs,,m, B
 BEZALT B, %, B, AN
of ERHA AEHEMES TIY AR
MY RE NS Fae ER &
Aol EMS EHES SR 8
B @ EEEET sEusidan g
BAu® Y oled ERS £Re B
o HES ABZE £ HRRZRH
BAFHE HR 5ol THAE ol

g3 ol%ojd

S} A M, M, B =Mel #aeol i

EEyolaol sten®, 53 mES M

Brehek TR - FARKHE N

e dwyos BN HE 2oy
B A, BRW 857 sled
Froa #93m, FP FRZEY
EBe 2 MEZF HEY Ao
olZ 3 EEI FHEHAA X #
ol BedThR st MBS ER £
el %R W MERBS
%o BES) FR 88 BRg.

ok} 833, vol. 12, No. 1, December, 1998

w3 THIE - ARERNE. D B
Zaet da, EPl “WERMIELRZ
ek & RAe wmEsSt BRS BAd
ga ABEe] phEggsEe] BRSOl 3
on BE/ BESE BRY AYS
Wz gegn gt o@d R
RS BRZAI MEE Wades
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o] BEmA Reoz ALHT, BHHE
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2 feEdh
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2 KEde BRAT gAEoy F
A% EEsMEz MEE BEIAY
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Sl EEEH0l kst EEdezA
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ALs D HEF RES ol7]A B3
o} gemsls ROl EASAT B|A
= BH BBz, B REN% 18
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