J Korean Soc Food Sci Nutr &= 4] F-of ok 7} 8} 3] 7]
33(2), 271 ~277(2004)

— I [==] Pl iy e}
. 'SHOED Y2 CRBHAKIRHATA
py = 4 = =
AR T A LAM ABMEDEE, FITiED o5t}

Effect of Bu-Zhong-Yi-Qi-Tang on B Cell Development

Sung-Hae Shinl, Su-Yeon Chael, Mee-Hye Haz, Sung-Kee Jo®,
Sung-Ho Kim’, Myung-Woo Byun® and Sung-Tae Yee!

'Dept, of Biology and “Research Institute of Natural Resourses,
Sunchon National University, Suncheon 540-742, Korea
*Dept. of Food Irradiation, Korea Atomic Energy Research Institute, Daejeon 305-353, Korea
'College of Veterinary Medicine, Chonnam National University, Gwangju 500-757, Korea

Abstract

This study was designed to evaluate the effect of Bu~Zhong-Yi-Qi-Tang extracts, a prescription of tra-
ditional oriental medicine, on development of the B cells. In the bone marrow cell cultures, progenitors viability,
expressions of particular cell-surface proteins and production of immunoglobulins were investigated in the
presence of Bu-Zhong-Yi-Qi~Tang extracts. The administration of Bu-Zhong-Yi-Qi-Tang polysaccharide
fraction increased the viable cell numbers of the precursor B cells, and elevated expression levels of CD19/CD40
specific for pre-B cells after 10 days culture were demonstrated by flow cytometry analysis. The production
of immunoglobulin M in the presence of polysaccharide fraction increased progressively in the culture
supernatant, and preferentially induced class switching to IgG1, IgG2a and IgG3. These results indicated that
Bu-Zhong-Yi-Qi-Tang strongly correlated with the development of precursor B cells in the bone marrow
cell culture. Therefore the polysaccharide fraction of Bu-Zhong-Yi1-Qi-Tang might be a useful radioprotector,
especially since it is a relatively non-toxic natural product. Further studies are needed to better characterize
the protective nature of Bu-Zhong-Yi-Qi-Tang extract.
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Fig. 1. Morphology of stromal cells and progenitors derived from bone marrow cells.
Bone marrow cells isolated from a Balb/c mouse were cultured for 10 days in the absence (A) or presence of Bu-Zhong-Yi-Qi-Tang

total (B) or polysaccharide fraction (C). |:
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Fig. 2. Effect of Bu-Zhong-Yi-Qi-Tang on the viability of
bone marrow cells.

Bone marrow cells isolated from a Balb/c mouse were cultured
for 5 and 10days in the absence or presence of Bu-Zhong-
Yi-Qi-Tang total and polysaccharide fraction. Representative
result of the three experiments is shown.
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Table 1. Expression levels (%) of CD34 and CD117 surface proteins after 5 and 10 days culture

. 5 days 10 days
Conditions ; ; ; ; : N . .
CD34 CDI117 CD34'/117 CD34 CD117 . CD34 /117
Control 43 3.3 0.4 NDY ND ND
Total 6.8 3.7 0.7 0.8 0.2 0.0
Polysaccharide 3.7 75 04 6.0 45 0.6
Bone marrow cells isolated from a Balb/c mouse were cultured for 5 and 10 days in the absence or presence of Bu-Zhong-
Yi-Qi-Tang.
Representative result of the three experiments is shown.
D .
ND: not done.

Table 2. Expression levels (%) of CD117 and CD123 surface proteins after 5 and 10 days culture

.. 5 days 10 days
Conditions - - - - - ‘ - -
CD117 CD123 CD117 /123 CD117 CD123 CD117 /123
Control 35 0.6 0.1 NDVY ND ND
Total 4.1 115 2.0 0.2 0.7 0.0
Polysaccharide 8.8 15 0.3 45 53 09
Bone marrow cells isolated from a Balb/c mouse were cultured for 5 and 10 days in the absence or presence of Bu-Zhong-Yi-
Qi-Tang.

Representative result of the three experiments is shown.
UND: not done.
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Table 3. Expression levels (%) of CD117 and CD127 surface proteins after 5 and 10 days culture

. 5 days 10 days
Conditions - . ; - ; ; ; )
CD117 CD127 CD117 /127 CD117 CD127 CD117 /127
Control 2.8 0.0 0.0 NDV ND ND
Total 39 0.5 0.2 0.2 0.3 0.0
Polysaccharide 9.1 0.8 05 4.0 2.4 0.3
Bone marrow cells isolated from a Balb/c mouse were cultured for 5 and 10 days in the absence or presence of Bu-Zhong-Yi-
Qi-Tang.

Representative result of the three experiments is shown.
PND: not done.

Table 4. Expression levels (%) of CD19 and CD127 surface proteins after 5 and 10 days culture

e 5 days 10 days
Conditions - - - - - -
CD19 CD127 CD19 /127 CD19 CD127 CD19 /127
Control 1.2 0.2 0.1 NDV ND ND
Total 36 0.7 0.1 22.4 1.1 0.7
Polysaccharide 114 9.9 1.7 66.5 2.8 26
Bone marrow cells isolated from a Balb/c mouse were cultured for 5 and 10 days in the absence or presence of Bu-Zhong-Yi-

Qi Tang.
Representative result of the three experiments is shown.
UND: not done.

Table 5. Expression levels (%) of CD19 and CD40 surface proteins after 5 and 10 days culture

. . 5 days 10 days
Conditions - - —— - - —
CD19 CD40 CD19 /40 CD19 CD40 CD19 /40
Control 1.6 5.2 1.0 NDV ND ND
Total 25 9.5 20 22.0 21.3 18.0
Polysaccharide 95 49 1.5 60.2 70.1 99.1
Bone marrow cells isolated from a Balb/c mouse were cultured for 5 and 10 days in the absence or presence of Bu-Zhong-Yi-

Qi~Tang.
Representative result of the three experiments is shown.
"ND: not done.
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Table. 6. Effects of Bu-Zhong-Yi-Qi-Tang total and polysaccaride fraction on the secretion of Ig G subclass
Immunoglobulin G subclass, ng/mL

Conditi
onditions Gl G2a G2b a3
Control 66.3+2.2 35104 <10 <10
5 days Total 60.1+37 31+0.2 <10 <10
Poly 78616.1 42407 <10 <10
Control 368*+34 34105 <1.0 <1.0
10 days Total 329+28 38+05 <10 <10
Poly 157.0£5.0 11.0£06 <10 320+20

Bone marrow cells isolated from a Balb/c mouse were cultured for 10 days in the absence or presence of Bu-Zhong~Yi-Qi-Tang.
Immunoglobulin G1, G2a, G2b, G3 level were determined by ELISA.
Data are presented as mean = standard deviations for triplicates.

20 r o A xzFelA 1gG1G M 66.3+2.2 ng/mL, 10
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for 5 and 10days in the absence or presence of Bu-Zhong-Yi-
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