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Comparative Study of Ginseng Radix
and Insamhodo-tang on Immune Reaction

Du Kyun Kong, Hoon Park, Ri Hua Li, Hoon Jeon, Jin Kwon', Mun Saeng Ahn’, Jae Soon Eun*

College of Pharmacy, Woosuk University, 1:Korea National College of Rehabilitation & Welfare, 2: Institute of Korea Medicated-Diets

Immunological activities of Ginseng Radix water extract (GE) were compared with theirs of /nsamhodo-tang water
extract (IHT). GE and IHT (500 mg/kg) were administered p.o. twice a day for 5 days to C57BL/6 mice, respectively.
IHT decreased the cell viability of murine thymocytes and splenocytes, but increased the popuiation of CD4" cells in

thymocytes, and the population of Thy1*

celis and CD4" cells in splenocytes in contrast to GE. In addition, IHT

decreased the phagocytic activity of peritoneal macrophages, but increased the production of nitric oxide from
peritoneal macrophages in contrast to GE. These results suggest that IHT decrease a specific- and nonspecific

immune reaction in comparison with GE.
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2. AleF Hl 7)1

Aol AMESH AJ9EZ Dulbecco’s modified Eagle's

medium (DMEM), lucigenin, zymosan, MTT, sulfanilamide,
N-naphthylethylenediamine - 2HC, lipopolysaccharide (LPS), ¥
-interferon (y-IFN)= Sigma Co., RPMI 1640, FBS= Gibco Co.,
PE-conjugated anti-CD4, FITC-conjugated anti-CD8 antibody,
PE-conjugated anti-B220, FITC-conjugated anti-Thyl mAbs=
Dainippz)n seiyaku Co.0lA] FUZI ARRSISG O, 71} AJQk2
cell cultureE % 15 A0S A1EFISGCE AME71 75 multi-well
plate (96-well, 24-well, Costar), white multi-well plate (96-well,
Nunc), microplate-reader (Dynatech MR5000), CO, incubator
(Vision scientific Co.), flow cytometer (Coulter EPICS-XL),
luminometer (TECAN, Infinite F200) £& A}2319r)
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AYESY 014t (Ginseng Radi)2 =FEUE] 014

BARE Q4 A S AlBolA FUBl ALES)H
S% (Juglandis semen)™= =L FFolA PG
0l A= HEHE AMEIINTE Q142 50 g2 574 1,000
e old® Bk S
4= 1,000 mlZ 23} 7}
= Rotary evaporator=
O1RMRT 152 g (015}
g (018} IHTZ: &,
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Wysocki®” %! Mizel™
.ﬂéﬂ 4 H ]7“0 DPBS-AE 22
%l stainless mesh® o T}5}0d

/H] it 1:! o O
10 274
Az

2 %, DPBS-AE 23] AE3} THE 1,500 rppmoil 4]
Hlglo] &4 2 nAMEE 2HsINth B4ui4]
Z3of 3% thioglycollate 2 mlE I8},
TABIGEL E2boll cold PB5 10 mi
SLAZE $HS &, FES AlZE 4To4] 1,500
RPMI HIXIZ 23] AABIACY.
EAAE petri disholl 256163 CO; incubator
oll4 2 AVP BH%OJ &, BARR &2 AZE AMAsIL 2AGH
Aol DPBSE o] 20827} CO; incubatorol BIX|SF & Szith
AN ZE BEI6IGCE MEE wieket of s = RPMI1640 BiA)
£ AI831692m, wiXlol 10% FBS2F penicillin-streptomycin
(100 units/ml, 100 wg/m)E BrV8 AE3KATE

o> mlo

21 MIT BHCE ZF5I%T) BElst SHAE 8 vlg
MEZ RPMI 1640 iR Z A ZR2SH 2, 96-well
plate®} 7+ wello] AZE FFH 100 4 (1 x 107 cells/mhE 2F
319t Mol GE & IHTE 242 50, 10 & 2 ug/ml SEE A
2ot thg, MM E0lE concanavalin A (Con A) 5 pg/mlE H]
&AM 2ol lipopolysaccharide (LPS) 10 pg/mlE &715H 37C
9] CO, incubatoroll A1 48 A1} HHUSIACE WY 5 4 A1+ A
o 5 mg/ml == DPBS-A0] 3]4E MTTEN 20 pE
wello] H71SHL, 0.AN-HCol 83)A1Z] 10%-SDS 100 E
wellol] A7I5lod RR2 AEfolA] 18 A7} T Bl efsH &, whis)
well®) EZTE microplate reader= 570 nmollA] FE3H
ZAESS APEFIACE In vivo A8 A= AF 5 vgIE 1
O 5led GE B IHT 500 mg/kgS 12 2314 (0941, 1841)
2Ed, 74—?7‘04 ot thE, MFE AFagdolel TATH &, Y
S Beoldlod Agalsich

A

N JEJ
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6. SAAZE W BIAME9] subpopulation EF

5 FOZ 610] GE Bl HT 500 mg/kgS 12
23] (09A), 18A]) 5T BFFS ThE, MFE BFEE0
OF Mz2E Z28l51d, ZHZF RPMI 1640 Bl A]
% 33 MAHSIACE T 2 B cell¥] subpopulation PE-conjugated
anti-B220 % FITC-conjugated anti-Thyl monoclonal antibody =, T
cell®] population® PE-conjugated anti-CD4 % FITC-conjugated
anti-CD8 monoclonal antibody = 0|5 @43k 4 TollA] 30 #3}
HESA17] 2 flow cytometer [excitation; 488 nm, emission; 525
nm(FITC), 575 nm(PE)] £ subpopulationS ZH3IRTHY.

7. BANAIN ZEEE] nitric oxide A& &8
22]8} macrophageE 24 well plateol] welld 2 x 10° cells
BF3F & macrophageZ SE] WA= nitric oxide (NOYY
OFS Griess® O F ZHSIACE 24 welld) GE ¥ IHTE 22
50, 10 2 2 ug/ml BEEZ A6 TS, LPS 1 pg/miS} y-IFN 25
units/mlE B71510d 48 A)7F ol Sk &, Bl 2kl 100 p62} Griess
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Al2F (1 % sulfanilamide + 0.1 % N-naphthylenediamine 2HCI
+ 25 % H:POy) 100 E EE5I 96 well moduledi ¥, 3
7COA 10 E7F AR & 570 nmollA] microplate-readerZ. &
BEE SYSTE In vivo AR0IAIE GE % IHT 500 mg/kg
£ 1€ 234 57 A5 FIGE) 42 Fo 285 mouse 2
Zoll 3% thioglycollate 2 miE FBI1L, UM BAFEIE T
A ThE, AR E BRESsI TSIl SYUS O Z A
ZE Eeicld 4ok

8. 5Z macrophage=FE] lucigenin chemiluminescence &
228} macrophageS 2 x 10° cells/ml7} FEE DME
(without phenol red, 0.34 g/L NaHCO;, 2.6 g/L HEPES, pH
7.2)00 BRAIA AEol AHE35IACE. Chemiluminescence £
luminometerE OJ&5I 37ColA] ESHESIHTY. &38
microplate (white)2] 7+ wello]l FH|¥ macrophage F7 50
i, lucigenin B 50 4 3 zymosan 8% 30 wE BI04, 3
7CoA 1583 AAEE thE, 58 H2E 302 ¢

lucigenin chemiluminescence &8 ZH3ICt

1

9. EAXEI
E 48 2SS meantSEE VBRI EANZIE=

Student’s t-testE AAISIH p<0.055 V1T CE R4 EE Tl
HolArt.
294A
1. GE ® HI7} S4AE 2 ulFAZY S4lol n|xle Ay

In vitro AZA hETE FHMEN  T-lymphocyte
mitogen?! concanavalin A (Con A)E REIGHA LS uhe] A
EZWESE 100%E 318 E wi, Con AZ XEISINES Wl AEY
EE2 1357£12% % E715KI0) GEE 50, 10 ¥ 2 pg/mlE A
2l}il Con AE AEIBISE Wl MEZYEES 10 ug/ml 01519
BEol4] mitogen XE)Tol BI3 S716130) IHT 50, 10 2 2
pg/miE Melsll Con AE AEISIGE W HZHEES 10
ug/ml 01518] ZEollA GE Azlwtol 8ld) Z4-3INct. thE 9
HI1ZA| 2ol B-lymphocyte mitogen?] lipopolysaccharide (LPS)E
HelolA BAE mWol MEYESES 100%Z 518 1), LPSE
RNEBIBE Wl HENESS 1283+14% 2 E71519C) GEE 50,
10 X 2 ug/mlS H2)GlIL LPSE RE|519 S m MEZNESS
pg/ml SENA mitogen Aol Hlgh E7I5KKCE THT 50, 10
% 2 pg/mlE ANEISHL LPSE AZIsIHE Wl AZAEES 10
pg/ml 01319] Lol GE AElZoll Hlgh ZHABIATHTable 1).

In vivo Ao NEFS BHM Zoll Con AE MTIGIA &
Ag Wol NEZAEES 100%E IS W, Con AZ HZIBINES
o AEZYESS 1249:31%Z S75IIc GEE 5aoishil 2elsh
EHMEN Con AR AEIBINE M AMEZHUEER 1296:25%F
mitogen AT E Ro7b KIROU, HTE RBAs £&
1162£3.3% GEE T3} 2ol vlal ZASIACE RS HIFA

b

Fola A7

Zol LPSE Ao RUe mel MEUESE 100%2 3RS
u, LPSE AEI5IS wl N ZYEES 1326+27%E E7ISIAT
GEE =2oiglal 8213 1A E LPSE ARislie Wl AZHEE
£ 1485:25% % mitogen AEITol HISH S716I0 21, HIE £
S T2 139.2+2.3% GEE F0i8} Foll Hlo) Z48IriTable 2).

Table 1. Effects of the treatment of Gingseng Radix water extract
(GE) and Insamhodoeum water exiract (IHT) on the cell viability of
murine thymocytes and splenocytes in vitro system.

Cell viability (%)

Samples

Thymocytes Splenocytes
Control . 1000£13 100.0%1.1
Mitogen-treated group 135712 128.3+14
GE 50 pg/mi 139915 1317212
GE 10 po/ml 141811 1325413
GE 2 wg/ml 1461415 136.7211"
IHT 50 wpg/mi 137813 1285413
[HT 10 wo/mi 135217 125.6%15*
IHT 2 wg/ml 1333¢1.2%* 1215+16"

The separated cells (1 x 10" cells/ml) were cultured with several concentration of GE or
IHT for 48 h in RPMI1640 media mixed with an activating mitogen, concanavalin A in
thymocytes of lipopolysaccharide in splenocytes. The data represepts the meantSE of 3
experiments, ; Significantly different from mitogen-treated group (; p¢C.05, ~ pC00N. %
Significantly different from GE-treated group (% p<0.05, **: p¢0.001).

Table 2. Effects of the administration of GE and IHT on the cell
viability of murine thymocytes and splenocytes ex vivo system.

Samples Cell viability (%)
Thymocytes Splenocytes
Control 100.0+28 100.0£34
Mitogen-treated group 124931 1326427
GE 1206225 1485425
IHT 116233 139223

The samples (500 mg/kg) were administered orally twice a day for 5 days, and then
the separated thymocytes or splenocytes (1 x 10" cells/ml) were cultured for 48 h in
RPMIT640 media mixed with an activating mitogen, concanavalin A in thymocytes or

Jlipopolysaccharide in- splenocytes, The data represents the meantSE of 5 mice,

Significantly different from mitogen-reated group (p¢0.05). % Significantly different from
GE-administered group (p<0.05).

2. GE ¥ IHT7} 44 Z9] subpopulationol] TlXl= &3
EANE F RO CD4" AEe 93:03%, CDS™ AlEe
381028 CD4'/CD8" AIZ9 HIE2 240]2100, GE Foiaid]
CD4" AZE 122:06%, CD8" MEE 55:05%% thazol nisl
CD4" % CD8" MEZQ] population®] S7151%11, ol CD4'/CD8"
AZO] HIE2 22 OIUTk HI FoiT] CD4™ AlEE 153+0.2%,
CD8" Al 6.3:02% = GE Foiwoll vlal CD4" AlZ2] population
0] 715191, olwl CD4"/CD8" AES] HIE2 24 0|THTable 3).

Table 3. Effects of the administration of GE and IHT on the
subpopulation of murine thymocytes ex vivo system.
Thymocytes subpopulation (%)

Samples DA™ cells 08 ool CD4/CDB” raio
Control 9303 3802 24

GE 122408 55205 20

HT 153+02° 6302 24

The samples (500 mg/kg) were administered orally twice a day for 5 days, and the
separated thymocyles were stained with PE-conjugated anti-CD4 and FITC-conjugated
anti-CD8 monoclonal antibody for 30 minutes at 4C. The subpopulation was determined
with a flow cytometer. The data represents the meanSE of 5 mice. ; Significantly
different from mitogen-treated group (i p¢0.05, 5 pC001). % Significantly different from
GE-administered group (p¢0.01).
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3. GE ¥ IHT7} BIZA 2] subpopulationdl] TlX]& &34

HI A 2Ol B220" Al 38.9+1.5% 01U QM Thyl" MZ=
187t0.6% OIRACt. GEE Tl H2IS B2+ MEE
37.9:13% %, Thyl" ME& 21.9+04% 2 thETol H13) Thyl" Al
Z9 population®] B7I5IACE IHTE Foi5lL B8 B220" A
EE 387£13%E, Thyl” HlEE 242+03%Z GE F0iFol vk
Thyl” AZ7} 715130t BN E & RS cD4" Az=
15.60.2% OIQ LM, CD8" M E= 7.9+0.2% O1QL). GE B9
CD4" M ZE 168403%F, CD8™ AlZE 81+03% 5 thE o] H)
o CD4" MZEQ] populationo] Z7}5I94CE IHT §oli9] CD4’
MEE 17.9202% 2, CD8" A ZE= 83+02% 2 GE S0l 8]3)
CD4" AlZ9] populationd] &715ITHTable 4).

Table 4. Effects of the administration of GE and IHT on the
subpopulation on murine splenocytes ex vivo system.
Splenocytes subpopulation (%)

Samples B220° Thyt” o4’ o8’

Control 38915 187406 15602 7902
GE 37913 219204 168403 81203
IHT 387513 242+03" 17.9£0.2" 83202

The samples (500 mg/kg) were administered orally twice a day for 5 days, and the
separated splenocytes were stained with PE-conjugated anti-B220 and FITC-conjugated
ant-Thyt monoclonal antibody or PE-conjugated anti-CD4 and FITC-conjugated ant-CD8
monoclonal antibody for 30 minutes at 4C. The subpopulation was determined with a
flow cytometer. The data represents the mean+SE of 5 mice.  Significantly different
Irom (r%%?en—treated group (pC0sY. % Significantly different from GE-administered group
# p(0.0b).

4. BZ} macrophage®] phagocytic activityoll B1x]= &3}
Chemiluminescence(CL) phagocytosis7} X8zl E0t
E= oxygen radicalol] 213 WHYEIM, lucigenino) Ola] £71=]
OF UEA QP In vitro ABoIA GE 50, 10 & 2 yg/miS
AeJslEE wl =72 macrophagesZ2RE] WAEE CL &2 o)
ofl Hish SLEFROZ 71519 0M, THT 50, 10 A 2 pg/mlE
2} AelBIRE w572 macrophagesZRE] A4AEI= CL 22 GE
Aeloll vlah 48 KFig. 1). In vivo A&oA] GE B0Z2 2
2 macrophagesZFE] WHEE CL o] thETol Hid 71619
2r, IHT $72 GE Foizoll 0ls) CL o) 23819k Fig. 2).
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20 25 20
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Fig. 1. Effects of GE and IHT on the level of lucigenin
chemiluminescence in murine peritoneal macrophages in vitro
system. The collected peritoneal macrophages were cultured in DME media
{without phenol red) mixed with opsonized zymosan treated with several
concentration of GE or IHT for 30 min, The data represents the mean=SE of 3
experiments. : Significantly different from control group (p¢0.001), % Significantly
different from GE-treated group (p<0.001).

—&— Control
—&-GE

- : ——IHT

5 18000

3 16000

Lugigenin chemil

0 5 10 15 20 % 0
Time{min.)

Fig. 2. Effects of GE and IHT on the level of lucigenin
chemiluminescence in murine peritoneal macrophages. GE or IHT (500
mg/kg) was administered orally twice a day for 5 days and the separated
peritoneal macrophages (2 x 10° cells/mi) wers cultured in DME media (without
phenol red) mixed with opsonized zymosan. The level of chemiluminescence was
measured for 30 min with luminometer. Each bar represents the mean#SE of 5
mice. " Significantly different from control group (p¢0.001). * Significantly different
from GE-administered group (*: p<001, ** p<0.001).

5. 872 macrophageZ 2B nitric oxide®] 4ol X)= &7

29 macrophageo] LPSS} y-IENS RZIEMA QLUS
wf nitric oxide (NO) AL 48 A7} o 2.8+0.2 uM Ol
L, LPSQ} y-IFNE ATI5IE Wl NO BH k2 481411 yME
E7}15199E). In vitro A8olA] GE 50, 10 W 2 pg/mlE ZH2E A
2l5l8e W 2Z macrophages22E] H4EHE NO 42
48.9+14, 55.241.3 W 60.2+1.1 uME th A g4of vlsh 10 pg/ml o]
319 mEolA E715198.2m, HT 50, 10 Y 2 yg/mlE 247t &
215l E W =Z macrophagesZHE] A4El= NO &2
493+08, 626111 % 692+1.6 yME GE Aelw=ol vl 10
pg/ml 01818 FTolx E7I5IHTHTable 5). In vivo HE A
tHZETY macrophaged] LPSE} y-IFNE XEISHA] LUS ul
NO BAU2 48 A7} Foll 22401 uM 01U 2L}, LPSS} y-IFN
2 Aeloldle we NO 482 515118 iME E715I9Ic
GEE Folgll 22l8t B4 macrophagesZHE AHE= NO
OFS 584213 pME THET ol B3 E7I19 0, IHTE Sol8}
I 228 B57 macrophagesEFE] A= NO F 66.214
IMZ GE Azlzol] nld) E716I3rHTable 6).

fo

Table 5. Effects of the treatment of GE and IHT on the production
of nitric oxide from murine peritoneal macrophages treated with LPS
and y-IFN in vitro system.

Samples Nitric oxide (uiv)
Control 2802
LPS and y-IFN treated group 48111
GE 50 wg/ml 489414
GE 10 pg/ml 55013
GE 2 pg/ml 60211
IHT 50 pg/ml 493+08
HT 10 pg/ml 626117
HT 2 pg/ml 63.2¢16"

The collected peritoneal macrophages were cultured with several concentration of GE or
IHT for 48 h in the presence of LPS and y-IFN, The production of nitric oxide wag
determined with a Griess reagent The data, represents, the mean+SE of 3 experiments, ;
Significantly different from control group (G <05, 3 pCQ01). % Significantly different
from GE-treated group (p<0.05).
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Table 6. Effects of the administration of GE and IHT on the
production of nitric oxide from murine peritoneal macrophages ex
vivo system.

Samples Nitric oxide (uM)
Control 22+0.1
LPS and y-IFN treated group 51518
GE 58413
HIT 66.2+14"

SE (500 mg/kg) was administered orally twice a day for 5 days, and the collected
peritoneal macrophages were cultured for 48 h in the presence of LPS and yIFN. The
production of nitric oxide was, determmed with a Griess reagent, The data represents
the mean+SE from 5 mice, ; Significantly different from control group (p<0.05).
Significantly different from GE- adm\mstered group (p<0.08).

AR Sol e @77} WOl HIHYOM, BEE B
A8 B 1R ERE"

A Z T-lymphocyte mitogen?] concanavalin A (Con
AYE AMEISIE W, Con AE ABISHA %2 thEZol vl Al
o} —“7}01-95]\51' GEE AEI3l Con AE MTISIHE W)
TolA Con AZ MEISH thE %ﬂ Hlaﬁ
E@—E—EO] 71515 r)r 0] Q1410] lymphocytes?] ZA1& 7]
Z+20] Arh= Wilasrusmee?] B9l M EZAHHE7158 E7}
AIUTHE Seed] HIMIE EY8H Z3jolt). IHTE AH2lshL
Con AE ATI5IE Wl HT 10 pg/ml 01519} BT ol GES
Aelgh ol Hidl AEHYES0] ZASIFCE  HIFMEA
B-lymphocyte mitogen@! lipopolysaccharide (LPS)S X 2)3H3
€ W, LPSE A2IoAl B2 Rl vldl AEBEG0] 57}
SI%TH GEE AMEl5HL LPSE XEISINE Wl GE 2 ug/ml 55
olA LPSE Azl thzTol HIg) HZYEG0] E7I5I92m,
HTE A5kl LPSE ATl wl IHT 10 ug/ml 0151 &
TolA GEE Aist ol vl AZYES0] ZASIHTE
In vivo &4l HHHE] Con AE FHEIBIES Wl Con
% AEISH %2 tiadol dis) AMEYEgo) F7I5IT.

l>l Jl->l

EE To:}om I3t SAAZE 2T vla) & o7t /
QLL} HTE 3L BElgt E4AMNZEE GE 7] HIE)

&4
A4 HP‘W]:TL_ of LPSE Azlold g wl LPSE AElalAl
2 AR Bla MENLESC) 715K} GEE Foigki
eI v ZE tHET] BId] E71619 0L, THTE 46}
AL 22]0 BIZAM = GE ozl nlg] ZA3kict. ol2igh 4
B8 in vito A BT FAKSE AFEA] GEE HY
9 BEEs SVNKIA MEEHEE 52 V\l% T A2,
HTE HEx L‘tJ S4g dAdlel MEdHdss 2z
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%
lymphocyte (Th) &! ¢ ytotox1c T lymphocyte (TC)E E23lE1, Th
NEZ B3l NEZES ZAE cytokineS BH|6l] TI2 T, B Al
2 B macrophage?] E213 2318 £X6M, Tc AZEE tumor

Soll e BT AT

cell] lysisE Y271™ macrophageE B4 3AITICF. thEZQ
BHME £ Th (CD4* AZE) AEE 93%, Te (CD8™ AE) A E
T 38% olUCh GEE RoI¥E Wl CD4* AEE vl vl
o E7KIeH, IHTE T8l & GE BAFRU U 5715¢
Art. GEE T39S 1 CD8+ AEE BRIl vlal E7161%
oL}, IHTE o3t T2 GE Tl vlal & xjolrt fidirk
2L} CD4T/CD8" MES] HISS & xjol7} YLk olet 2
I 01430) HEQ) Rgl1o] helper T A1EQ) HIEE E7NRIZILHE
LeeQ] HUPOIT FARS ZTolm, IHTE 1419 helper T AME
ol g AEE TS 528AE 4 USS Aviske Rolrh
B220" Al £ GEE 20i319e Wl tixT 3 & jo]7} QI

on, HTE FH5I%E W GE FoTol Hld) & Zlol7} I
Tt Thyl” M ZE GEE FH8I9E w chzZoll vlal 571514
om, HTE F5l9 e W) GE FoZHT Tl 71613t o]

A= THTY GEAl 93 £71EE Thyl” MEQ] populationS
U8 E7HKIA BYsE 2E3810 UASE AlAKBHE Aot v|&
MIZQ] CD4" Al ZE= GEE Fo5IH S ull thE ol Hisl 5715t
AoH, IHTE Foi3l¥E Wl GE FAFET 1 S7151%0). v)
ZAHNZY CD8" MEE GEE 203136 E W thxTol s &
o7t YR eH, IHTE SRS Wl GE FolFol uls] & x}
0]7} glXrt. ol Q14tol BIAMKI E9] helper T A% population
& Z7IZtk= Han B9 H1%9T 5Q3 Zmoict. ol#sh
ZAik= HT7E 1440l Q5] 715 splenic T Al E & ;E Th
A2 populationg TS E7KA1A HYsS ZHKL U
AlAlSHE Aot

Macrophages= QIR ZHE| olE&o] JUAsHA =W &¥3)
%o} phagocytosis7} X BTY, In vitro Aol GE A2}
& wl chemiluminescence (CL)2F2 AT HId] EEYEH

S & E7IIICE IHTE Al siIie W GE AZISIRE mlof v)
ol CLYO] ZABIATE. In vivo UHAME GEE B8 22 T
Zzol Blgl CLYO] E716I 2, THT FoTE2 GE Foirol
HI3] 248100t ol 94t £EEO] phagocytosisE S7HA17]
CH= Song B9 BT 5USH Z7oL}, IHTE GE 0T
ol 53l phagocytlc activityE ZAATA HIEoIHHAIEE o
g = RS Al Aolct.

Nitric oxide (NO)i= T-lymphocyte®] EE ZHATH= QAL
SIE UEEA JATK. In vitro 4B o)A LPSS} y-interferone
Aol W LPSS} y-interferoneE HTISHA] %2 tjlZ2T

of High NO 4ol E7I5Irt. GEE AEIsI¥ S W NOYS
10 ug/ml 01519 BEollA] thz ol Bldl £7151820H, THTE
XE)BlEe W 10 ug/ml 01319 XA GE HZTZETE NO
AHo] Tl E71BIHEEY. In vivo AEOIME GE £ LPSe}
y-interferoneS A2] 8t thZ 7ol B3l NO 44o] E7151%5 .01,
IHTE 58t 2 GE BT T S7I5ITE ol Ql4dol
NO 44 & HZIH= Friedl 59 Hu™M9} Gillis®] B 1994
A3t dijol, IHT= GEEUE NO 44 U £714)7 HY
g ZESIL ASE AlABIE Aolrk
olak9) A3 Qg BB E wloll Hla] QIS TE

mlo oY

W
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