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Stimulation of the Immune Response by Herbal Formulas for Taeceumin

Da Young Jung, Hyekyung Ha, Ho-Young Lee, Jin-Ah Lee, Nam-Hun Lee,
Jun Kyoung Lee, Dae Sun Huang, Hyeun-Kyoo Shin
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1. Objectives

Three herbal formulas (Yuldahanso-tang, Chungsimyonja-tang, and Taeeumjowi-tang) for Taceumin were applied
to investigate the immunological activities on antigen (Ag)-specific or Ag-non-specific immune responses in murine
macrophage cell line (RAW 264.7) and ovalbumin (OVA)-immunized mice.

2. Methods

This study was carried out in nitric oxide (NO) synthesis in RAW 264.7 cells and cellular proliferation in mouse
splenocytes according to three herbal formulas. C57BL/6 mice were immunized intraperitonially with OVA/
aluminium (100 wg/200 wg/mouse) on day 1, 8, and 15. Three herbal formulas were administrated to mice orally
for 3 weeks from day 1. On day 22, OVA-, lipopolysaccharide (LPS)-, and concanavalin A (Con A)-stimulated
splenocyte proliferation and antibodies (OVA-specific antibodies of the IgG, IgG1, and total IgM classes) in plasma
were measured.

3. Results

Yuldahanso-tang and Chungsimyonja-tang increased NO synthesis in RAW 264.7 cells. Three herbal formulas
significantly enhanced cellular proliferation by LPS and Con A in splenocytes from OVA-immunized mice (p<.001).
Three herbal formulas for Taeeumin also significantly enhanced plasma OVA-specific IgG, IgGl, and total IgM
levels compared with the OVA/Alum group.

4. Conclusion
These results suggested that three herbal formulas for Taeceumin could be used as stimulator of immune response.

Key Words : Yuldahanso-tang (Reduohanshao-tang), Chungsimyonja-tang (Qingxinlianzi-tang), Taceumjowi-tang (Taiyintiaowei-
tang), Immune response
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Table 1. Combinations of Crude Drugs in Herbal Formulas
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Componented Crude Drugs (g)

Crude Drug B
Yuldahanso-tang Chungsimyonja-tang Taceumjowi-tang
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AkZ9) Zizyphi Spinosi Semen 3.75
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Figure 1. The proliferation of RAW 264.7 cells treated with herbal formulas for Taseumin.
Cells (3x103 cells/well) were seeded into 96-well plates and treated with Taeeumin formulas for 48 hr. The unit of
concentrations of herbal formulas for Taeeumin is yg/mL. The values are presented as means+SEM. Differences between
control and herbal formula-treated groups were evaluated in each group. *; p<.05 and **; p<.0l.
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Figure 2. The stimulation of NO production in RAW 264.7 cells treated with herbal formulas for Taeeumin.
Cells (2.5x105 cells/well) were seeded into 48-well plates and treated with herbal formulas for 18 hr. LPS was used as
positive control. The units of concentrations of LPS and herbal formulas are ng/mL and pg/mlL, respectively.
The values are presented as means+SEM. Differences between LPS 0 (control) and herbal formula-treated groups were
evaluated in each group. *%¥; p<.0l, **¥p<.001.
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Figure 3. The proliferation of mouse splenocytes treated with herbal formulas for Taeeumin.

Isolated mouse splenocytes (5x105 cells/well) were seeded into 96-well plates and treated with herbal formulas for
taceumin for 48 hr. The unit of concentrations of Con A and herbal formulas for Taceumin is ug/mL. ***p<.001
compared with control.
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£0.71 yM (p<.01), FA AR (2-200 pgmD)E F%
OJEHOE NO AL F7H1A 200 pg/mLefA]
14.13+0.64 yM (p<.001)E LPS 0.1 pg/ml =223}
FAFEENO A4 i 33 VERATE v BlSx
918 (2200 pgml)> NO AJ9-& frdslA] ebe 2o
2 et (Fg. 2)

2. UF HIZME SAS0 0jXl= B
sk AF vgA el B9 Ak
HIA| 28] SA5E AAg A3 Uz Te s
AHEGE Con AT 05 EE 1 pgml AA] 22}
53224192, 44.7+3.07% 2 40% ©]/F2] HIZgA| 3 =4
TS YEPAT (p<.001). QUlerAE (15.6-62.5 g
fmL), A ARV (15.6-250 pg/ml), Bl-S-Z=$8 (13.3-
500 pgml) T3} Zo)7} fle 202 VT

(Fig. 3)

3. OVA-Z&zl dF oM HIZME S4S0

=)

ol AN A VA E Z4 5
S A 915t e Ae Fold
4719 B PAEE $elsle) Y02 g OVA

QOVAID
|aLPs2
WConAd

=anf comtrol

Yeokahanso-tang

mitogen effectS A3} TE ZF Fod Fo| A mitogene:
AeJelA] @& FAEES WRTLORE sfe] o] o
s HIE SAEIE Fg. 40 YERTh izl A

1121 OVASY thah ¥hg- LFEREA] 989k Con ASE
LPS 2] A] ZFz} 38.32+10.38%, 49.96+7.43% % B|%
A E] 2218 §12519th OVA/Alum ol 4= OVA
@A) 15.9544.85%, LPS @Al 50.58+4.98%
(p<.01), Con A ZF|A] 53.61£2.00% (p<.0DZE M EZ
2lo] FE QI drietiey TS OVA, LPS,
Con A A 7+t 37.39+5.76% (p<.05), 166.67+
7.11% (p<.001), 264.83+8.64% (p<.001)Z B]7F A E
o] SAE EBISiTh Fig 4A). A AR Tl
OVA, LPS, Con A°]l THEHA] 20.22+1.78%, 87.30+2.96%
(p<.001), 84.18+3.07% (p<.001), B> X9 T
& 7247} 19.17£6.41%, 152.51£6.32% (p<.001), 224.40
+9.01% (p<.001) =7}= 2t} (Fig. 4-B)

o|lAte] A= Z3FeH OVA/Alum ol A OVAS]
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Figure 4. Effects of herbal formulas for Taeeumin on OVA- or mitogen-stimulated splenocyte proliferation (A; Yeoldahanso—-tang,

B; Chungsimyeonja—tang and Taeeumjowi—tang).

Splenocytes were prepared from control, OVA/Alum or herbal formula-administrated mice on Day 22 and cultured with
OVA, Con A or LPS for 48 h. Cellular proliferation was shown as a percentage of the proliferation of cells cultured
without a mitogen (% of control). The values are presented as means+SEM. Differences between OVA/Alum and herbal
formula-administrated groups were evaluated in each group. **#p<.001
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Figure 5. The plasma levels of OVA-specific 1gG, OVA-specific 1gG1, (A; Yeoldahanso-tang, B; Chungsimyeonja-tang and
Taeeumjowi—tang) and total IgM (C; Yeoldahanso-tang, D; Chungsimyeonja-tang and Taeeumjowi—tang) on

OVA-immunized mice.

Data represent the means*SEM (n=5~6) **p<.01 and **#*p<.001 compared with OVA/Alum
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