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Abstract | Bupleurum falcatum has been used for treatment of inflammation, jaundice, influenza and hepa-
titis as a traditional orient folk medicine. This experiment was carried out to evaluate the effect of B fala-
tum extract on cellular immune responses in vivo and # vitro. Antigen binding cell(ABC)assay, antibody
production, Arthus and delayed-type hypersensitivity(DTH) reaction against sheep erythrocytes(SRBC)
were very depressed in B falcatum extract treated group in vive. The growth of Staphylococcus aureus in brain
heart infusion(BHI) broth containing B falcatum extract was remarkably inhibited. Otherwise, that of Sal
monella typhimurium was not significantly increased n vitro. When B falcatum extract pretreated mice were
intraperitoneally(IP) injected S éyphimurium and S aureus, respectively, the number of bacteria in peritoneal
exudates were time dependent declination compared with those of control, and the weight of spleen and
the number of macrophage migration into peritoneal cavity have no difference from those of untreated
control. B falcatum extract gradually increased phagocytic activities of peritoneal macrophage against Can-
dida albicans time and dose dependently, and was not significant production of migration inhibiotory factor-
(MIF). But migration abilities of normal leucocytes in B fulcatum extract pretreated group were decreased
dose dependently. When B faicatum extract was IP administered, these data indicate that B falcatum extract
increases level of serum coticosterone. Therefore, B falcatum extract was indirectly mediated in immune
system by serum coticosterone having relation to immunosuppression. These results lead to the conclusion

that B falcatum extract acts as a trigger or regulator of cellular immune responses in immune system.
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Table 1. Schedule of B Falcatum extract treatment

Day of B faleatum extract
Croups  No. of treatment in relation to Route
mouse SRBC sensitization
I 5 -4, =3, -2, 1 ip*
1l 5 +1, +2, +3, +4 Lp.
I} 5 —4, -3, =2, —~1 ip
+1, +2, +3, +4 1p.
Control* 5 0

1p.

% Intraperitoneal injection # Administration of PBS 1wl for 8
days.

Table 2. Effects of B falcatum extract on the migration of cells into penitoneal cavity of mice infected with § aureus or §

typhamurium
Treatment No. of recovered cells
Infected of (X10° cells/mouse)
with B falcan

extract 1hr 4hr 10hr
S aureus + 0.99 1.17 1.53
— 0.85 0.91 1.78
typhemurium + 0.73 113 1.75
- 0.61 1.15 1.58

Mice were pretreated with B falcatum extract(lmg/mouse) or PBS for 4 days, and then infected i.p. with 0.5X 10° CFU of § aurens or §
typhamurium. Pentoneal exudated were collected at 1. 4, and 10 hrs after bacterial infection and peritoneal exudates cells were counted by

hemocytometer.
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Table 3. Effects of B falcatum extract on the spleen indices of mice infected with § aureus and S yphimurium

. Treatment of Spleen indices at
Infected with B Lacaem Ihe thr 10hs
S aureus + 0.43 0.53 0.65
- 0.45 0.58 0.62
S typlumurium + 0.43 0.48 0.64
- 0. 48 0.54 0.76

Mice were pretreated with B falcatum extract{lmg/mouse, daily) or PBS(as a control) for 4 days and infected i.p. with 0.5X10° CFU of §
aureus S typhimporrum. All mice were sacrificed for splenectomy at the indicated hours after infection

Spleen weight

Spleen index= m* X100

Table 4. Effects of B falcatum extract on migration inhibitory factor production and its migration area from mice spleno-

cytes against normal chicken leucocytes

Extract Migration area % on control
(#g/mt) (mm”®)
Con A+0of BF. * 59.94+127 1000
0.1 of BF. 63714228 970
1 of BE. 66.31+151 949
10 of BF. 60.75+3.18 993
100 of B.F. 56.80+0.64 1022

Migration inhibitory factor was obtained from co-cultured mouse splenocytes with Con A(25 #¢ /mé): in the presence of varying concentra-
tions of B fulcatum extract for 20 hrs at 37°C, 5% CO* incubation. And then. the cultural supernatants(migration inhibitory factor) were added
into the migration chamber attached capillary tube filled with normal chicken leukocytes, and migration inhibitory tests were performed.

# MeantSE.
* buplevrun falcatum extract

Table 5. Effect of B falcatum extract on migration of normal
chicken leucocytes

Table 6. Effect of B falcatum extract on the antigen binding
cell of mouse splenocytes

Extract( tg/mé) Migration area(mm?0) % of control Time of extracts treatment
Control 105.19+£0.79 1000 relative to % of antigen binding cells
0.1 NT SRBC sensitization
1 103411+9.32 98.3 Control 12251016
10 98.39+13.87 936 I 795£0.15
100 74.581+6.48 709 1 595%0.25
| 6.60+0.18

Varying concentrations of B falcatum extract were added into the
migration chamber when migration abilities of normal chicken leuco-
rytes were assyed.

# MeantSE.
* Not tested.
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B falcatum extracts(1mg/mouse, daily) was treated the indicated
days, and all mice were sensitized with 1mé of 1 X 10" SRBC on day
4. Antigen binding cell assay were performed on day 7 after SRBC
sensitization.

#MeantSE.
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Table 7. Effects of B falcatum extract on the antibody pro-
duction against SRBC in mice

Time of extracts treatment Hemagglutinin
relative to SRBC titer
sensitization (logz)
Control 529+0.36
I 5141050
1 5531046
1] 4141025

B faleatum extract(lmg/mouse, daily) was administered i.p. for the
indicated days. All mice were ip. sensitized with 1m¢ (1 X 107
SRBC/mé) on day 4. Hemaggulitinin titers were assayed on day 7 af-
ter sensitization.

#t Mean1 SIE.
& A0, F(), 8% (M) 27 7.95+0.15, 5.95+

0.25, 6.60+0.182 4 2T 12.25+0. 169 vl &3
goror £3] A% E(] )M 5.95+0.2524 ¢
S 9 gAdsE vy
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gkl A 289 Foo np& vp$ o)A SRBCH o
& P W] A Table 79149t 2ol A& 25
o A1), (1), AF(MANA 27t 5.14£0. 50,
3.53£0.46, 4.14+0.252 4 )27 5,29%0. 369 v]3)
Az ge dA7te ngon 9oy S ()N

A4 Rk
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2380 £4 FRRg) vAE 4GE 2HY A3
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2o#([1)18.6+0.9, A - F FAZ(M) 18 7£0.5&
A 2T 27.0+1. 300 B8t @R8] FasAct
W o}7]) FA} 24X 7o)l ZAF QA AN A

A B ()04 10.842 624 t)2F 10.3+1. 8]
3] ’rd:—o—?c}s/_l Hee ugoLtHY A -3 By
(Mol A 14.440.28 A8 FAHAch

U |

A7 A G2 Mg okal A 22 saikosaponin &
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olef g &2 crude extractoll 0.5~1% A =7} 35
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W Fo Al & Z9 corticosterone ) 77 A 4HA 9
108 A% 274 20th ¥ Steroid hormone$] corticoster-
oned FPA 2K Lolle} WA 2 53] HA A »
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WX e Bk v wsle] 9340 g 7 EE
Lid=

&, A" BHI brothol] Sl ¢A 8|4 A3
FEES Y7L G A4 s AEA S au-

Table 8. Effect of B falcaturm extract on the footpad swelling reaction against SRBC in mice

Time of extract treatment

Footpad thickness(%)

relative to
SRBC sensitization 3hrs 24hrs
Control 27013 193106
1 21.0+07 198109
I 1.86+09 178407
1] 187105 144400

# MeantSE.

B falcatum extract(1mg/mouse/day) was injected i.p. for the indicated days. All mice were sensitized with 1 X 107 SRBC an day O and

challenged with 0.03m¢ of 20% SRBC on day 4. Footpad thickness was measured at 3 and 24 hrs after challenge.

T 1 )]
L o Tk T

TR~ T

% of increase=

X100

,_’Ij],l,j_ L SRBC ’ETE‘C:!
Tuk R PBS 5.5—01
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Fig 1. Effect of B falcatum extract on the growth of S aureus and S typhimurium in BHI broth for 48 hrs. S typhimurium
and S aureus were Cultured with varying concentrations of B fulcatum extract for 48 hrs, respectively, and were mea-
sured by the spectrophotometer(O. D. at 635nm) at the indicated hours. These data mean O.D. values.
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Fig 2. Effect B falcatum extract on the recobery of S typhsmurium or § aureus from peritoneal cavity of mice. All mice
treated 1. p. with B falcatum extract(1mg/day) for 4 days were infected with 0.5X 10°CFU of S aureus or S typhimur-
#um. respectively. Four mine per group were sacrificed at the indicated hours after inoculation for harvest of pen-
toneal exudates and then, the number of bacteria in exudates were counted by colony forming units.

rewss 2ol W& 32712 122 374A] A3
F4o] AA AL 53] 500 #g/m L ™ 247127 A
Aol ZHol AAE A, X WAG ZIBAAS
typhimurium S )2 WA thi A" FHLUE
Holdh £ AgAdA A& A gt me}

= 2 DL O
F3ge

SolHoz 88 wadte Hog Hojn o e 3
5o 1Y%} Y3 cHFig 1).

NE 2B 4UT FAE 04920 § awasst S
ophimurium e AEHI 1, 4, 1047 Foll 238 A F
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Fig 3. Effect of B falcatum extract on phagocytic abilities
of macrophages. Peritoneal macrophages(4 X
10%cells/mé) obtained from mice treated with varing co-
ncentrations of B falcatum extract for 3 days were cultu-
red for Shrs. Candida albicans(4 X 10*CFU/mé) were ino-
culated into the cultures and phagocytosis of peritoneal
macrophages was assayed.

1 v AR 5= (Table 3) & AAHeZ 23% A7 &
3 zad Mo g Aort ey M 3589 3
$- 10712 A3 & 2ol vl3) AA 8] Fastd
EF oy dAZ N AZ FEEL YL FAH
opg- 22 B2 gl L& AP AN C albicansS} 1,
32 6AZ M FE F g AHES FA5S FEF A
(Fig 3), 2zl vis] N3 F289 Hrtsx7t 5
7hetel wet &alge] RAHA F7HE ndow WP
AlZto] Aol upet gfxFofl B3ty 0& FUtEHE
Aol At

olg] 3t 49 A= steroid hormone©] o 4] 4] ¥ 9
A4 & dAT oz g 5o FAaH, FHNESY
o] Wi gA|Zte] AW ASFE G50l 18 A3 7
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4Rt o) &9 Wi FAITHE 2 Fo) JIAE FA] gon
T3 22 g dAEE ketorolacE -2 non-steroid Al
gdd = g5 4% vAA =G Grasso
5O BV s vud o A3 3550 Fogi
FoA 5ot 5ol 4P FAYE A= F cor-
ticosteroneF &% FEAIA-E Holgt AN £

S WM FADE AT AFE FA FRXE Aol
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FE dA st AsHH ol B 5 o] Yol
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H A Table 7)ol A1 28 MerolA 33 oz
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