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Immune Enhancing Effect of Bournmyunyuck-dan

Tae-Gyun Kim, Seok-Jae Moon, Jin-Hee Won, Dong-Woung Kim, Jong-Deok Lee”, Goo Moon

Department of Intemal Medicine, College of Oriental Medicine, Wonkwang University,
Department of Radiclogy of Gwangju Wonkwang Hospital”

Objective : To investigate immune enhancing effects of Bournmyunyuck-dan (BMD)

Methods : In this study I investigated the effect of BMD on cell proliferation and viability. In addition, I investigated
production of cytokines (IL-2, IL-4 and IFN-y), NO, and TNF-¢ in human T-cell leukemia, MOLT-4 cells. The cells were
cultured for 24h in the presence or absence of BMD.

Result : BMD increased the cell viability by 15% (P<0.05) and enhanced IL-2, IL-4 and IFN-y production compared with
media control in a dose-dependent manner (P<0.01) at 24h. BMD also increased mRNA and protein expression levels of IFN-
¥ in MOLTH4 cells. In addition, I also assessed the effects of BMD on production of NO and TNF« from the peritoneal
macrophages because NO and TNF-a as a potent macrophage-derived immune reaction regulatory molecule has received
increasing attention. However, BMD had no effect on NO and TNF-e production in the cells.

Conclusion : These data indicate that BMD has some immune-enhancing effect, and that its action may be due to the
proliferation and cytokine production of T cells. (J Korean Oriental Med 2003,24(1):54-64)
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Table 1. Prescription contents of Bouummyunyuk—dan Per Pack
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Avidin peroxidase, 2,2' -azino-bis (3-ethyl-
benzithiazoline-6-sulfonic acid)tablets substrate
(ABTS), 3-(4,5-dimethylthiazol-2-y1)-2,5- diphenylte-
trazolium bromide (MTT)%<- Sigma 3] A} (St. Louis,
MO, USA)Z 7B A3 Fste] ALttt 281

KEE, Y, 2 £ SER)
=P Herba oldenlandiae diffusae Astragalus membranaceus BUNGE. 8
I Radix astragali Astragalus membranaceus BUNGE. 6
[=ESEa Radix Paeoniae Lactiflorae Paeonia lactiflora PALL. 6
EEE Radix angelicae gigantis Angelica sinensis DIELS. 4
& Radix ophiopogonis Ophiopogon jaonicus KER-GAWL. 4
Eift Rhizoma atractylodia macrocephalae Atractylodes maceocephala KOIDZ. 4
Vh Radix adenophorae Adenophora triphylla var japonica HARA. 4
A Rhizoma reh manniae Rehmannia glutinosa LIBOSCH. 4
B Mucunae caulis Spatholobus suberectus Dunn. 4
Pz Pericarpium citri onbilis Citrus unshin MARCOR. 4
BIHAD) Fructus hordei germinatus Hordeum vulgare L. 4
SRR Corium stomachicum galli Callus gallus domesticus BRISSON. 4
RIEB R Cortex ulmi pumilae Ulmus pumila L. 4
FBRFCEE KD Rhizoma anemarrhenae Anemarrhena asphodeloides BGE. 2
AR Cortex phellodendri Phellodendron amurense RUPRECHT. 2
HE Radix glycyrrhizae Glyceyrrhiza uralensis FISCH. 2
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& ZE A IL-2, IL4, IFN-y, TNF-a9} | 23} IL-2,
IL-4, iFN-y, TNF-¢, 22} 3| IL-2, IL-4, [FN-y, TNF-
az R&D systems Ins. (USAYZRE 72 stg el
Fetal bovine serum(FBS), RPMI 1640 %j| =], ampicillin
¥} streptomycin2 GIBCO BRL (Grand Island, NY,

USA)ZRE F43st$icth [Hlthymidine2 Amersham
Pharmacia Biotech (UK) 2.2 58] 7 3}3ith
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AZel YE5HE #as) Hato] MTT assay &
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ELISAE A8tk Cytokineo| gt ©&& 3
A& PBS(pH 7.4) 2 3] A3}, 96 well plate]] 1004
A 22 399 08, 4T 12412 B A3
t}. o] plateZ 0.05% Tweeno] T35 PBSE MoWl
& 1% BSA, 5% sucrose, 0.05% NaN3Z 383}
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5)RT-PCR (reverse transcription-polymerase chain

reaction) F-A1

Z A RNAE easy-BLUE™ RNA extraction kit
(iNtRON Biotech)E A}-8-8led MOLT-44) E 2 €]
T atich PCRE thg3t 22 Zajo|vj 2 AH4-3)
o 3Lk IFN-yAl A, 5 AGT TAT ATC TTG
GCTTIT CA 3 ; <JEJHI A, 5 ACC GAA TAA TTA
GTC AGC TT 3, f-actin A4 ~, 5 TGA CGG GGT
CAC CCA CAC TGT GCC CAT CTA 3'; e} Al &,
5" CTA GAA GCA TTT GCG GTG GAC GAT GGA
GGG 3. IFN-7, (30 A}o} &, annealing 2= 527)9} f-
actin, (30 Ato| &, annealing 2% 607)%] PCR WA &
& IFN-7¢} internal control9] f-actino] 7}7} 356 bp9}



661 bpo]glom 1.5% o}7F2 2 Ao|A H7]YEstx
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6) Western blot £41

A EE harvestdslo] PBSE A&
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choninic acid solution) £ ¢ g 7 g3l c} 50ug T
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Fig.1. Effect of BMD on the cell proliferation and viability.
MQLT-4 cells (3 X 107 were treated with various
concentration of BMD for 24h. Cells were then collected
and assessed for viability using 3[H]thymidine (A) and
MTT (B). Values are the mean £ S.E.M. of three
independent experiments duplicate in each run (*P<0.05).

57



(58)  ujatateletelA] Al247 A15(2003d 39)

1L-2 Production(ng/ml)

0 0.01 a.1 1
BMD Concentration{mg/ml)
Fig. 2. Effect of BMD on the IL-2 production.
Culture supernatants were collected from none and BMD
treated MOLT-4 cells which were cultured for 24h. TL-2
levels in culture supernatants was measured using ELISA.

Values are the mean + S.E.M. of three independent
experiments duplicate in each run (*P<0.01).
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INF-y Production{ng/ml)
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BMD Concentration(mg/ml}

Fig. 4. Effect of BMD on the IFN-y production
Culture supernatants were collected from none and BMD

treated MOLT-4 cells which were cultured for 24h. IFN-y
levels in culture supernatants was measured using ELISA.

Values are the mean = S.E.M. of three independent
experiments duplicate in each run (*P<0.01).

IL2 A4 2712 L Th*P<0.01).

3. [L-42] Mol lolM HiamEAel 21t

ggog TR AX i AZZHERD 5
ol IL49] A& ZALSIGATE Fig. 394 &
o] IL-49] AL HikeEfe Bl vl#H st
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IL- 4 Production({ng/ml)

5} 0.01 0.1
BMD Concentration(mg/ml)

Fig. 3. Effect of BMD on the IL-4 production.
Culture supernatants were collected from none and BMD
treated MOLT-4 cells which were cultured for 24h. IL-4
levels in culture supernatants was measured using ELISA.

Values are the mean + S.E.M. of three independent
experiments duplicate in each run (*P<0.01).
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mlS A2l g 03 i0.02ng/ml), 0.lmg/ml-g A2 %
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Fig. 5. Effect of BMD on the IFN-y expression.

MOLT-4 cells were treated with BMD (Img/ml) for 8h.
Total RNA was extracted and analyzed using a RT-PCR
for the expression of IFN-y mRNA(A). MOLT-4 cells
were treated with BMD for 24h. IFN-y protein was
analyzed by Western blotting as described in the
experimental procedures(B). 1. unstimulated cells; 2,
BMD(Img/ml).

Table 3. Effect of BMD on the TNF-a production
Addition*

TNF-a serection

rIFN-y(10 U/ml) BMD(mg/ml) (ng/ml)’
- 0 0.012 £ 0.005
- 0.01 0.011 + 0.008
- 0.1 0.016 £ 0.002
- 1 0.020 + 0.006
+ 0 0.186 = 0.074
+ 0.01 0.190 + 0210
+ 0.1 0.199 + 0.088
+ 1 0.240 £ 0.490

* Peritoneal macrophages (2.5 X 10 cells/well) were stimulated with rIFN-
¥ or BMD + rIFN-y.

" The amount of TNF-a secreted by peritoneal macrophages was measured
by ELISA method after 24h incubation, Values are the mean + S.EM. of
three independent experiments duplicate in each run.
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Table 2. Effect of BMD on the NO production

Addition* Nitrite concentration
IEN-7(10 U/ml) BMD(mg/ml) M)
- 0 10.1 = 0.6
- 0.01 109 =+ 1.5
- 0.1 1.1 + 4.1
- I 127 £ 25
+ 0 19.8 + 45
+ 0.01 189+ 2.0
+ 0.1 209 = 7.2
+ 1 225 £25

* Peritoneal macrophages (2.5 X 1(F cells/well) were stimulated with v{FN-
7 or BMD + rIFN-y.

" The amount of nitrite released by peritoneal macrophages was measured
after 48h by the Griess method. Values are the mean = S.E.M. of three
independent experiments duplicate in each run.
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