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Feo B A QAAEE Besta wigstd] 326 B AAEgs 2 dEF4E st
A E8Ee] Aot S Wright-GiemsaZ @A3le Ao #9039 tt 27 giaMEe)
A% diol saponin el 2a) o 48%7HA] A HEEE0] F7HHAIL total saponin A Tol o3
or 35% 71X AMEEEo] ZAHUL AE WAMEY A% BE AFRYE HelTdd 98 Hu
50%712) Adalo] Z7tEATt SFALe B iAAREe] FS AdAEEE Hed BF 4 17%7%
2], HE AMEA = diol saponintt F 16%71A] )% H At} Actin ¢ 7% SDS-PAGEE &
s wgtolt Wy glddch

The phagocytosis and chemotaxis of murine macrophages after treated with saponin fractions are investigated.
Phagocytic appearance against yeast was photographed by dying with Wright-Giemsa. Phagocytic activity of
peritoneal macrophage was increased in diol saponin treatment by 48% and was decreased in total saponin
treatment by 35%. The ingestion of alveolar macrophage was increased by 50% maximally. Peritoneal
chemotactic activity was shown in 17% increases and only diol saponin had effect in alveolar macrophage by
16%. According to SDS-PAGE method the contents of actin did not show any alterations.
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1 }\-] 2 phage)$t tAEe HEW FL4AE B5F X3

of Agg stx, FAE fF2VTE AHglel 9

A A £ &3 (phagocytosis) & He e & oAU zZgoz wEdE SFolA dojudrt
Asle] mEjete Agow LFo Fad Wolw (Rollag, 1979; Dolph and Hamilton, 1984). "] 4
2] o] th(Silverstein et al., 1981). o] AMEXE 5L o] wtEHE lectino] HAHO] glol thalA
aA 5 48 = ¥4 $24(opsonin)2! C3bst ¥ 9] lectin-like y&xet HolstA Agst
C3bi @ U AE Ab(FE IgGol 23k opsono- W (Ofek and Sharon, 1988), 2 A nYHAT
phagocytosis®t PIAE9) lectinophagocytosis & Aol g AAEHEE g HeEAt 2

U 4 ook dxE $avo] dlAl M ¥ (macro- &8t th(Rachel, 1988). A E7t#] deizl w484
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€ AA mannose ZEA(Alane et al, 1990;
Philip, 1990), E# di2lAl¥Eo] 93] &8 KA
Al(complement)ol 28] 719f Hd® ARF &
adstsEe] vl gAadsld ARE AAse By
A 2484 type 3(CR3), A glucan W&
(Konopski et al., 1993)7} Ut} Lectin-like 2t
€4 % mannose & A(Giaimis et al., 1993;
Gordon and Mokoena, 1989; Hall et al., 1994)7}
7t F a8 A o

WA A EE 38FA F =2 chemotactic gra-
dient)ol] e} o] FaEte] ANEEEFE s Ao
2 d9A . sEgEAdaze sTF2YE
A At R Ayt QEd, £F2EEH
FAE UAxe HAARREE fuU8 Y
arachidonic acid®} tHAMFEQ! leukotriene By %
o] da 2R AR (extrinsic factor)ZE e o}
o AxddM MA®E FMLP7F 2lthWestwick
et al., 1989).

i JiAe HEeld  AdAHE Sl
(Brekhman and Dardymov, 1966)A7]1& <&4&
2 giA YAk gAAEe] M zaEol 3}
Aol W3 BaE obF gluh ot A
dod BuEE U(sheep)® A e 5
gAle] %S F7MAI719(Singh et al, 1984), 87
ade] PSS F7HAZivHHikokichic ef al,
1975, 2 3 A, 1987 B $o] Utk & AE
Y AE F ginsenoside Rgio AFAAM AAA
2 AEuj) AGHES F2Ed AR F
panaxy-triole] B &9 UA UM ES} oHgudyy
Axel AFg AAATIL Aol AHANA zhst
A Qe o7t RS AxlEe Az A
B8] w} wgldez g oy 4 gz
(Yun and Choi, 1995), saponin®] W& A9 FoF
AL 8-S FUHAIIY FRAE AAEAEE O
e AAHHIE AFIHE 5, 1900E Hi
EoA g o] HE 2 B e gAAE
E9 A 28 #Eo] 9le Rez fFFAETh
2 AgdAM e ARl Fo HEet B4 3l
v AMEY ANESET spEEAdo] ofugt
ZHE-& R E dolr A ol

I Az 2 ¥4
1. ANz
(D) AEEE
XFE AREZ AETE FAZE 200-250g¢)

Sprague-Dawley Al 2] & A}&-35l%ch

(2) Al ¥

A48 B(total saponin, diol saponin, triol
saponin)< FFAMAX AT A AF kol A}
£3t9 1, SDS¥ Bio-Rad Al2F&, RPMI 16403}
A719 % B3 A% Sigma Al%E, T3
7€} AlFE GRE ¥ 53ES AMRst

2. AEYY

(1) 57 2] 4 *E(peritoneal macrophage, PM)

9] &

HQ00-250g) 8 ZFolg=z 3A4AZ 3 B
el Phosphate Buffered Saline(PBS, pH 7.4)&
3]
g

e

Fstel 21 £5 & F FYE PBSE
ST 4TIA 250 g2 1087 QARE 3
AN F AEAS N F 5AT Wy

13 o AFsii

o
=2

(2) HE A AN E(alveolar macrophage, AM)
9 8 % Mg

F(200-250 g)& AFolgdE HAAN £ FF
& 9do] #HE x=2A7)3, 7] trachea)S forceps
o2 1433, PBS(pH 74)8 #Hel Fstin o}
AbA Bl M H e MFHAE 250 g2 1083
AAEEsn oA PBSE 13 © AAsich
A7t 2E A$ 10 mle) AEFFA(cell
suspension)®] 0.2% NaCl 65 ml& ¥ 20%3F
23 & oA 16% NaCl 65 mlE ¥ 94
gk ¥ PBSE oAl @W AFHs N
5x10°/mife] B2 2 AEZMEE wjRlo] FfA]
Zom, viability® trypan blued AM&38te] 95%
ol’dql AL FstH )

(3) AR #v

Saccharomyces cerevisiaes Sabouraud Wl %<
o2 28T Z&7|elA 48A1ZF vk & F 120C
oA 4587 ZitaTEa ERE £ F Ca
7 Mg“ol 1 PBSZ AW AMolE & 1 mi¥
BFsle]  AFEEATE. oldl fetal  bovine
serum(FBS)# &AAI7F gl¥ RPMI 1640 w3
of tiAAEe} TR HEE ISR 343}
o ARS8 Th

4) AL EEFY FA
Giaimis et al.(1992)2] HMH& o]&3le] A4
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XEFES SZAH3NAT. HYHNEE 10% FBS9
FAAZE A7t RPMI 1640 wix|ol] B84 A
FEEATE Qe WFHo] 2417 Tk Hzalz)
F w2 E AABI FBSS FAA7 ¢l wix
2 ZolE ¥ 1AZE o ittt 2RE Ay
ato] 3087 o sUAIZIF WA E Ho) W
TUS wigdo g AEE ZAAHA FH A4F
Sk ol APAEE ARE Aty 158
Ao A HFstgch 1% tannic acid® 18
+ AEd ¥ thA] PBSE Mol Fu) & we
9] FBSE #9709 Hde] dojrcy W 3
Wright-GiemsaZ fgMst1 Fadne §as
grolmo] RFAZ F Hujhoz BFYrhx
1,000). olwl &=} 3 o4 Ratgo] gle A
£ 104X o)A AFstdet

(5) getA &3

48-well microchemotaxis chamber (Neuro
Probe)& o]83led ZAs¥tt. HBSSS 2%
bovine serum atbumin®ll &si% 28 w9 ek
HAHASE lower chamberol 3 polycar-
bonate filter(5 um pore)?] wAAT = l,ig,io}
lower chamber®% o8 &}A A8ty 157}
2718 & &9 upper chamber® %}f]_ 3
o] chamberE 37CE ZAH 5% CO; mlr]oA
1583+ el %K(preincubation) A1ZTh 50 ulel A
E-‘?-%Qﬂ(Z.SXIOG cells/mD 22 upper well& ¢

3 2717 BlF A2l & chamber® B2)8he] filter
9] SIRZoA olEEA ¥ HMEE 354t

Polycarbonate filter& Diff-Quik G4 &Mooz

A F FE Yol BaAANA duFdow BF
BAtHx 1,000). oldl #3 2 Y(immersion oil)
2 3938t 1070 o4 immersion oil
field(OIF)oll 4] 32t o},

(6) Actin®) % &3

37T 5% COz wWig7lelA dAAEE 35
cm plastic petridisholl 3087F vjEAlA A ZE
B&AAZl ¥, R & AEE  buffer
A(150 mM NaCl, 5 mM KCI, 1 mM MgCl:, 10
mM glucose, 20 mM HEPES, pH 74)& W
AAHstAch Al buffer AZ A 1087
Al g o APARE 18 Age 3
izl E Aol buffer B(25 mM HEPES, 10
mM EGTA, 2 mM MgCly pH 692 AXE A
Haldoh AAAG0 mM TrisCh pH 80, 150
mM NaCl, 1% Triton X-100)2 2587 A ¥ 5ty

cell scraper2 AXEE 348 F 15000 goll A 2
7 dHEEse A -Ho}ﬁ‘:} 1 45
AG wro 2 o] Bradford(1976) © Hog =
A duldel kg ZAstm, U] *“ﬂ Sl R
Bl HAA ZAE cytoskeletond 7HA)
il 0.1% SDS-PAGE® Zgl#lejro] zAS 3
sl ch

(o]

. 4 3

1 AMMzgse

AAALEY 2EED Jtdus gRE sy
AElstel  diAMEY AMETHFEFS  Wright-
GiemsaZ @sted A AHFig. 1). 7igka
g ARy  EYA3Nirypsinization)o] 93}
Wright-Giemsaol @) HE & Aalsy)
[q]r’ ] &)g]ﬁ )J-Oi H;gm L= ‘ﬁ\‘% #g

HolAYh tannic acid® A7etd GMEE Hi
o] §4"‘—’15]°1 et By AJMow wolr w}fi}’ﬂ
tannic acid& A 2ldl7] el oln] BAMTU=R
A (ingestion)® & X tannic acid$} WeS
&2 Zahy] wie] 44E HSu B w
AEEMNo R Holn, thAAEY ubo] R3g|o]
U EXE tannic acid9d whEEle] MWl i
FMo 2 HAKGiaimis et al. 1992). u}ehr
Fig. 19 PY: dAM YUz 423 gRolm,
VYe AAEA &0 oM xe o849 7
gsto] AEate] Eojdes gHolt)

O

Figure 1. Appearance of yeasts and phagocyting
cell after staining with Wright-Giemsa.
PY(pink) means ingested veast. VY(blue/
violet) means membrane-associated
yeast(x 1,000).
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2. thA M zo] MM EES o|xs PEt

D 572 daAXe 729 Fig. 204 HXo
NELH H2FPE o 2 AT AT Yz
AHel  FYAHE<005) YA BrlEged
EGTA AgTL #94 A Z2=HAA 14
AHEY BEES A PE 9 diol saponin® o
B%7AA F2943 A F7+8 9w total saponin
2 oF B%AA FoA UA BAHEROW triol
saponin® &2F 3 FALE gt BTt
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Figure 2. Effect of saponin fractions on phagocy-
tosis. Macrophages(upper panel; perito—
neal macrophage, lower panel; alveolar
macrophage) were incubated with RPMI

1640 alone(control), saponin fractions
(10™%), Ca*(200 nM), and EGTA(1 mM)
respectively. Abbreviations: PY(pink yeast);
inside the cell, VY(violet yeast); outside
the cel, C.S; total saponin, D.S; diol
saponin, T.S; triol saponin. Values are
mean *SE of three separate determina—
tions. + indicate significant difference
from control, p<<0.05.

ol RaH(VY) e AEE vzds u
total saponin®] A$ AXWZe HA(PYER %
Alg)o] ZhaE whA MXuoe] Bao g 4
kel mlsl oF 40%7HA oA Al e
t}. total saponing A23 iz Q@EE’_ =
T3 VY@e] A9 fAHTH

2) HX gAAHES] A PY #S uzrE
Huds o g4 Hte Aol ui$ $o04
QA FrtE e EGTA A Fe uzF) )
et AMNEYE HYITE BE gz

vl oF 37% A 50%7HA folA QA AZu
29 Aol F7HAD VYEs B8 AFioA
ol HlE #Foide] 1o total saponin
ATl o 89% 7R Fold A EFUHEA
o E43 HEY PY #ES BzPS o #Hxe
PY gko] E7}el ulsf 2-5u) FriElen VY
e F A X7t v %E

3. tiAMMizol ststFMof olx|l= P8

D 57 dAMxe A9 Za AYde gz
ol vl AlEe] olFe] FAP<0.05) UA
F7tHAen, EGTA AH2ZAlE gzl M8
ot o] AAHJYAT Foidol itk a4
BYE A2 4 17%71A 94 A AE
o] olFHUeH Ag Hrd w£d ge B
AtHFig. 3a).

2) HEX AMEe A EGTA A EAA
 txge ) 35}“*#*"3 o] §94 UA #H2
HAow A AYTdddes Fdiel gl
JAMEEYE HeddAdEe dtiz=del uls] diol
saponine  ¢F  16%7HA]  F7FHAA T total
saponini} triol saponinel A& f-2lde] gt}
(Fig. 3b). 573 #HE dA~Ee 3slshpa e
H L o triol saponinE A Ystie F AX
o A FEtEAdel ddo] nlzEPh oA 2
AXGET g2 Fdoln
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Figure 3. Effect of saponin fractions on chemo-
taxis. Macrophages(upper panel; perito-
neal macrophage, lower panel: alveolar
macrophage) were incubated with buffer
A alone(control), Ca*(200 nM), Saponin
fractions(107%), and EGTA(1 mM) res-
pectively. Values are mean *SE of
three separate determinations. * indicate
significant difference from control, p<0.05.

4. MIZU actin® &710l olX= S&
2 #AEY AR AARIEL 74z
104%4 587 Aste] AEW actin® FI7HE
SDS-PAGEZ #9139 tiFig. 4). & A+
2 PR FNA 45 kDO markeret A Y x<1
42 kD9 acting X33 cytoskeleton AL &
Sl oy AYPFE BF 2 e JEhnh

Figure 4. SDS polyacrylamide gel of the purified
proteins extracted from macrophages
cytoskeletons. The standard is labeled
M with  their molecular  weight
expressed in 45 kD. The gels were
stained with Coomassie Blue R250.
Lane A: control, Lane B: T.S, Lane C:
DS, Lane D: CS, Lane E: EGTA,
Lane F: Ca®, M: marker(standard).

Iv. 1 &

AAXEED 3FEFdo] dojur] HAsiAe
acting& AEZZA Aujge] <dojyol Fh=dl
(Kerri et al, 1994), o] R& Z% o]0 actin®
FE3E gAY Aol B TR oE
Zolth(Hayashi et al, 1991; Southwick et al,
1983; Stossel et al, 1985). & M2 MfFe
Audo] FH oz 2ARF) o] nucleation A
At 5 nM ol i #gol sty 200
nM o] Zrgo] EAE w o) Host H
b3 ok (Hartwig et al, 1989). ¥ 239 200
M Zrgpol M AAEEE Y stehFAdLe dxzdel
e fo4d A wel F7HEAT a8z
EGTA mM) H&Al 87 AMEdgst %
gL FA JA #FaHJed e
o] okito] PMETH AME] o] A {ejXel

= AL AME 9 =(pseudopod)e] T EH o
1A 71(Thepen et al, 1989) W&ol Aoz
At € a2y AMe A EEET PMe 3t
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sEAdolMel Aort qz2Te v5d A4S B
Atk o] A AFo] AT AT GF
A¥oz Fadx YA (Francesco et al.,
1988), Fc ===&-A #li7fo] olg A M eFolA
= AxId ZEo F7 flol: dou]
(Steven et al, 1993) WjF<2]l Aoz Algdu &
g olAE MEU Zee Sk A" FE(actin
polymerization) & #E3&d dosx gus
B9t YX37|E EchRonald et al, 1993).
QAAE-HEF total saponing AHAYE w B
A Ee] Mg Asla He ZE Ayl
A i Zel AXEZE gstFAe]l Z2r1EQ
ch ol A A FEel FUAAL Bl protein
kinase C¢] #A47 Zge F717 2.8.(Antonio
and Schreiber, 1986)3t1, Q1AMAIEY ARo] of
M FLEXA AL FHZITE B
%, 1990)2 ulFo] B AR o] MEEF
o] 24312 F X8+ protein kinase CY 2458
Z7MZ 7 WEes Algd
oA AM3 PMY AAEETS v a2
< o #HE oMz AHAPY)el 2-58 F7t
H Ae F Axe g9 843 gt vEy)
wfFolth, AM2 3 R} Hata Jen
2 d5H I A E(inflammatory AM)o}”7] o)
Fow AgsHs dEHEdidMEE PMo 13
az\7t 453 21 o8 A4ES ol /HAx
21t Dolph and Hamilton,1984). AM3} PM2 #
£ &by Al E(stem celDol A 71 Qs gk
Ao A zpolE Holr] wio] HIEe B
AEXE dvjd doz vulls u dAxe AE
£ A3 3lele] AEYF A3 Ho] FHEA
Holu, B7e] MEe vlEdd Azt @olA
ool MEywn A7t 2 Ro Algdrt
AEEEo] AMEWY actin® F& 7t
AZleA e B e ZAEIH 2 45 kDS marker
o} fAkgE 4221 42 kD& actin®] Fel F7tle
Hgrh gl PMA(phorbol  12-myristate
13-acetate)= #HE WA HES protein kinase C
E A7l BHolX W actin monomerZt
actin filamentel] ¥ AT 4 AEHF actin
nucleationoll ¥t 4% HolA M XU actin®] ¥
& ZF7HAM7)AE %2ttH(Hartwig and Janmy,
1989). 281} PMA7Z}  leukocyteoll Al actin
filament®] %& Z7lA1ZHSheterline et al,
1984)E 2as gk A Ee] TSR &4
ol protein kinase C& #AZAIA £ 7] o

ol AEo welaE PMAXNE actin o) W3}
of 43g A F U 5L WAY =
ok B AgolA AAEHES] AT A
ANEEEY 3FAE S7MA AL acting
S SN RA AAXEEy HEFAS
FUWAZL Re] o A o} ole A= &
4 ge A8E geg 3o

A or B Ay actin®d FEH cyto-
skeleton®] nucleationol 3k AN EHE o] &
712t tiEiAl = ths A gl =Ysor s
g AREES B HE giAMEe A%
&5 slegFAdE F7MA7IE F o] dou o
AL AEUY9 acting] ¥& F7HAIA dojt A
i ol Ao Algd)

IV. A 2

A

L

Al A

5

22 19953 % WAl En wuEedF
of oste] FHHUS.

dg

V.2 31 & 38

1. Alane, BR,, Sastry, K, Bailly, P, and A.
Warner. 1990. Molecular characterization of
the human macrophage mannose receptor.
J. Exp. Med. 172: 1785.

2. Antonio, C. and R. D. Schreiber. 1986. Role
of protein kinase C and intracellular
calcium mobilization in the induction of
macrophage  tumoricidal activity by
interferon- 7. J. Immuno. 137: 2373

3. Bradford, M. 1976. A rapid and sensitive
method for the quantitation of microgram
quantities of protein utilizing the principle of
protein—dye binding. Anal. Biochem. 72: 248.

4. Brekhman, LI. and LV. Dardymove. 1966.
On the pharmacology of individual Panax
ginseng and Eleutherococuss saponins. The
11th Pacific Science Congress(Abstract)

. Dolph, O.A. and T.A. Hamilton. 1984. The
cell biology of macrophage activation. Ann.
Rev. Immunol. 2: 283.

6. Francesco, D.V., Meyer, B.C., Greenberg,

(@2}



10.

11.

12.

13.

14.

Shin and Kim : Effect of Ginseng Saponin Fractions on Phagocytosis and Chemotaxis of Murine Macrophages 33

S., and S.C. Silverstein. 1988. Fc receptor-
mediated phagocytosis occurs in macro-
phages at exceedingly low cytosolic Ca®
levels. J. Cell Biology. 106: 657.

. Giaimis, J., Lombard, Y. Makaya-Kumba,

M., Fonteneau, P, and P. Poindron. 1992.
A new and simple methods for studying
the binding and ingestion steps in the
phagocytosis of yeasts. J. Immunol
Methods. 154: 185.

. Giaimis, J.,, Lombard, Y., Makaya-Kumba,

M., Fonteneau P, Muller, CD, Levy, R,
Lazdins, J., and P. Poindron. 1993. Both
mannose and beta-glucan receptors are
involved in phagocytosis of unopsonized,
heat-killed Saccharomyces cerevisiae by
macrophages. J. Leukoc. Biol. 54' 564.

. Gordon, S. and T. Mokoena. 1989. Recep-

tors for mannose structures on mono-
nuclear phagocytes. In' M. Zembala and G.L.
Asherson(Ed.).  Mononuclear  phagocytes.
Academic Press, p. 141.

Hall S.E,, Savill, ].S., Henson, P.M., and C.
Haslett. 1994. Apoptotic neutrophils are
phagocytosed by fibroblasts with partici-
pation of the fibroblast vitronectin receptor
and involvement of a mannose/fucose-
specific lectin. J. Immunol. 153 (7): 3218.
Hartwig, J.H. and P.A. Janmey. 1989. Sti-
mulation of a calcium-dependent actin
nucleation activity by phorbol 12-myristate
13-acetate in rabbit macrophage cyto-
skeletons. Biochemica et Biophysica Acta.
1010: 64.

Hayashi, K., Fujio, Y., Kato, I, and K.
Sobue. 1991. Structural and functional
relationships between h- and l-caldesmons.
J. Biol. Chem. 266: 355.

Hikokichic, O., Hia, S., Okada, Y., and T.
Yokozawa. 1975. Studies on the bioche-
mical action of ginseng saponin; Purifi-
cation from ginseng extract of the active
components  stimulating serum  protein
biosynthesis. J. Biochem. 77: 1057.

Kerri, SW,, Lin, J.L., Wamboldt, D.D., and
J.J. Lin. 1994. Over-expression of human

15.

16.

17.

18.

19.

20.

21.

23.

. Southwick, LA. and T.P. Stossel

fibroblast caldesmone fragment containing
actin-, Ca""/ calmodulin-, and tropomyosin-
binding domains stabilizes endogenous
tropomyosis and microfilaments. J. Cell.
Biology. 125: 359.

Konopski, Z., Seljelid, R., and T. Eskeland.
1993. Cytokines and PGE; modulate the

phagocytic  function of the PB-glucan
receptor in  macrophages. Scand. ]
Immunol. 37: 587.

Ofek, I. and N. Sharon. 1988. Lectinop-
hagocytosis: A molecular mechanism of
recognition between cell surface sugars
and actins in the phagocytosis of bacteria.
Infect. Immunol. 56 539.

Philip, D.S. 1990. The macrophage mannose
receptor @ Current status. Am. J. Respir.
Cell Mol. Biol. 2: 317.

Rachel, G. 1988. Characteristics of the B-
glucan receptor of murine macrophages.
Exp. Cell Resear. 174: 481.

Rollag, H. 1979. Uptake of non-opsonized
Escherichia coli by unstimulated mouse
peritoneal macrophages. Acta  Pathol.
Microbiol. Scand. Sect.(C) 87: 9.

Ronald, L.S., Packman, T.]J.,, Abboud, C.N.,
and MA. Lichtman. 1993. Signal
transduction and the regulation of actin
conformation during myeloid maturation.
Blood. 77: 363.

Sheterline, P., Richard, JE., and R.C.
Richard. 1984. Fc receptor directed
phagocytic stimuli induce transient actin
assembly at an early stage of phagocytosis
in neutrophil and leukocytes. Eur. J. Cell
Biol. 34: 80.

. Silverstein, S.C., Michl, J., and ]J. Loike.

1981. Phagocytosis. In  International cell
biology. Springer-Verlag. New York. p.604.
Singh, VK., Agarwal, S.S., and B.M.
Gupta. 1984. Immunomodulatory activity of
panax ginseng extract. Proc. 4th Intl
Ginseng Symposium. p. 225.

1983.
Contractile proteins in leucocyte function.
Semin. Hematol. 20: 305.



34

26.

J. Natural Science, Pai Chai Univ,

Steven, G., Chang, P., and S.C. Silverstein.
1993. Tyrosis phosphorylation is required
for Fc receptor-mediated phagocytosis in
mouse macrophages. J. Exp. Med. 177: 529.
Stossel, T.P., Chaponnier, CR., Ezzell, M,
Hartwig, J.H., Janmey, P.A. Kwiatkowski,
D.J, Lind, SE, Lind, DB, Smith, D.B,
Southwick, F.S., Yin, HL., and K.S. Zanes.
1985. Non-muscle actin-binding proteins.
Annu. Rev. Cell Biol. 1: 353.

. Thepen, T. VanRooijen, N, and G. Krall.

1989. Alveolar macrophage elimination in
vivo is associated with an increase in
pulmonary immune response in mice. J.
Exp. Med. 170: 499.

vol 8, no 2, 1996

. Westwick, J., Li, SW., and R.D. Camop.

1989. Novel neutrophil stimulating peptide.
Immunol. Today. 4(10): 146.

. Yun, .K. and S.Y. Choi. 1995. Preventive

effect of ginseng intake against various
human cancers: a case-control study on
1987 pairs. Cancer Epidermiol. Iomarkers
Prev. 4: 401.

- AEA, A 1987, AF AYA A9

HA A FHo] v AR
. e daeE Al 112 19.

CFHRE, Axg, A 1990, A diAlA)

¥ FE A viAE AFEHEED A
Hogel 9% 1A AL 1403): 364.



