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Abstract

We have investigated the effects of Bu—Zhong-Yi-Qi-Tang on the differentiation of murine bone marrow
cells in methylcellulose culture. GM-CSF and IL-3 supported primarily the formation of granulocyte/mac-
rophage colony formation. However, the addition of Bu-Zhong-Yi-Qi-Tang extract yielded a significant increase
in the numbers of colonies and differentiated cells in the presence of GM-CSF and IL-3. We have analyzed
CD11b (Mac-1) expression of differentiated cells from bone marrow by staining with monoclonal anti-CD11b
antibody. The majority of colony-forming cells were in CD11b‘ population. Also Bu-Zhong-Yi-Qi-Tang
extract promoted the production of IL-6 and nitric oxide by macrophages. These results demonstrate that
extract of Bu-Zhong-Yi-Qi-Tang, a prescription of traditional oriental medicine, is effective in supporting

macrophage potential of the primary colonies.
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GM-CSF2} IL-3 M=

Granulocyte/Macrophage-Colony Stimulating Factor
(GM-CSF)+ GM-CSF #3215 =9lgh A Z5(B6- GM—
CSF)E vl of3lo] B2 Ab&d & IL-3+= WEHI-3 Al 25
wjofato] 12 Al AR AA AL As }
L3t ol wioF Ao £¢H GM-CSFY 5%+
ELISAZ ZA & o H¢ 5 ng/mLel %t

=TAME 22l uiet
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Colony counting assay
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Table 1. Effect of GM-CSF concentration on the colony
formation in the presence of IL-3
GM-CSF (%, v/v)

5 10 20
4+6"  59*12" 110+29
Bone marrow cells (1X 10°) were plated on 6-well plate in the
presence of IL-3 (10% of WEHI-3 culture supernatant), and
designated factor. Colonies were counted on day 7 of incuba-
tion. Data represent the mean®SD of triplicate cultures.

"p<0.05, “p<0.01: Significant difference between untreated
control and other experimental groups.
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Fig. 1. The effect of Bu-Zhong-Yi-Qi-Tang extract on the
colony formation in the presence of GM-CSF and IL-3.
Bone marrow cells isolated from BALB/c mouse were cultured
for 7 days in the presence or absence of Bu-Zhong-Yi-Qi-Tang
extract. (A) Colony of proliferating cells were observed in the
cultures after 7 days (X400). (B) Colony numbers were counted
on day 7 of incubation. Data represent the mean = SD of triplicate
cultures.

"p<0.05, "p<0.01: Significant difference between untreated control
and other experimental groups.
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Fig. 2. The effect of Bu~-Zhong-Yi-Qi-Tang extract on the
cell numbers in the presence of GM-CSF and IL-3.
Bone marrow cells isolated from BALB/c mouse were cultured
for 8 days in the presence or ahsence of Bu-Zhong Yi-Qi-Tang
extract. (A) Photograph of proliferating cells (% 400). (B) Cells
were isolated by using trypsin-EDTA and the numbers of viable
cells were counted on 8th day of incubation after staining with try-
pan blue. Data represent the mean * SD of triplicate measurements.
'p<0.05, “"p<0.01: Significant difference between untreated con-
trol and other experimental groups.

o) HAAE 3 FE 2 333

i

A Z QA #alslr] ste] A A BolH ME £
ulalQl CD11b(Mac-1)9] 28-& golugith & A%
A CD11b(Mac-1eoll H&] Solx oz ZHig3t=
2 LA 2 53 A1 A EE A sle] 4 E A
ow cytometry) & #4323} v dr)e 2558 AU}
2] o2 2T (765%) 0l vl BF7|et 2558 AUt
g AP FolA FEE9 ol ute} zH7 87.3%, 83.7%,
85.2%, 81.2% 2 CD11b s W& &= dj A A E 71 %9 z‘s}fﬂ
Z74stE Aoz Vet s 1% 59 100 ug/mLe A&
%2 7ol vl b7t Aot AR "]’E}‘ﬁ(r/}(Flg 3).
b BEerel FEES HUIFORHY GM—CSFE}
IL-3¢) 93] #-3} = FAZE G A A E
e 4 Ak

2o

fuly
2

[N

o o

I
rr
nl}ﬂ tlo

N
[0)]
0z
r
u
o
N

e
o,
o
Olﬂ i‘_\‘ﬂ.
o £ 0
>
=
i
fr
o
OO
&
%
o
st
N
A
rO

o = o%
B
\uo_uo;i“
~_|;r1r03:
mi“g;lﬂr:i
—‘_}AJ}N—_{‘.
E—f(:{oh‘l
=
g2l g

W

I

2

H

e

rlo

NE

N

N

AN

g

ol

o e

e 2o Noofy o ofd oy

ﬂoﬁ:‘."éoﬂ_}i
(o3
B v e
X
i
\
Al
M
Z x

0
-

F 4 A Z) GM-CSF2}11.-3, ®.
2 A7}ste] 87t ufokgt A EE 3 palo] wellwd

M gar, 2447 wiekd F AEAE Faele] Al
L3 IL-69 oS A stoloh 1 A ¥Eelre S
FEH R g A g Fo] 27550212015 B8

ik

ol

e ru'o e
& o
o

Erle] Frhetelom S5 100 pg/ml 55 ol 4]
HgFo] A h(11,579*63.6)! A2 Z etydti(Table 2).
ol e AR, BFU|g FEEo s 3} fx=3
Az Bt Be o IL-68 Evishe AS & & 3
st
UASIEIA MAMaE 27}
oA A el o5 g2 ubele] ol B A A ZE W) A}
Lol o)) Fa Za o) B§AREE 3 A T =
A A4ts}A 4 §HA & 4 (inducible nitric oxide synthetase)”}
fEEe] dAarstd A Eulgch Eu)gl ofsky] dabsal
L H[ Bl A HAMAEE 23 FH 23 AEE A
EEAAE U e A E 24w 3734 -E 7R H30)
2

A 27} dAakst
A 021'0}17] et &
*xﬂioﬂ GM-CSF#} IL- £ exde
H7lato] 8 2k vl oF gt A £ 5 F 55t well 3 5x10"744
2o, 48AIZE vl oF & il of AFS - Ao S Fof £
o dargA 4o 4kgk® Felal NOy Y 558 Greissih-%
£ o] 43ted FAs T Ay AF, o ¥-9 o E 2] ¢l



334 743

10 ug/mL

H
"
A

Cell Number

85.2%

30 ug/mL

81.2%

100 pg/mL
73.0%

Fluorescene Intensity

Fig. 3. The effect of Bu-Zhong-Yi~Qi-Tang extract on the expression of CD11b molecules.
Bone marrow cells isolated BALB/C mouse were analyzed by flow cytometry. Bone marrow cells isolated from BALB/c mouse cultured
for 8 days in the presence of GM-CSF and IL-3 or extract. Cells harvested with trypsin-EDTA and simultaneously stained with

anti-CD11b (Mac-1) mAb and anti-rat Ig-PE.

Table 2. Effects of Bu-Zhong-Yi-Qi-Tang extract on the
production of IL-6 and nitric oxide

Concentration

(ug/mL) IL-6 (pg/mL) (M)
0 5,502+ 202 47%02
1 6,404+ 127" 5303
3 8,204+ 127" 7.0£02"
10 8,069+64" 6.8+0.0"
30 8901 +96™ 80+03"
100 11,579%64"™ 15.1+0.3"

Bone marrow cells were stimulated with GM-CSF and IL-3
for 8 days in the presence or absence of Bu-~Zhong-Yi-Qi-
Tang extract. After cultivation 24 hours, the culture su-
pernatant was assayed for IL-6 by ELISA. NO release was
measured after 48 hours of culture by the Greiss method. Data
represent the mean=SD of triplicate measurments.

"p<0.05, “'p<0.01: Significant difference between untreated
control and other experimental groups.
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