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Effect of Bopaewon-tang on Immune Reaction

Jae Soon Eun*, Yong Keun Jeon, Kyung A Lee, Jae Yoon Leem, Jin Kwon', In Soo Jang?, Jung Mo Song®

College of Pharmacy, Woeosuk University, 1. Korea National College of Rehabilitation & Welfare,
2! College of Oriental Medicine, Woosuk University

The purpose of this research was to investigate the effects of Bopaewon-tang (BT) on immune reaction in mice.
BT (500 mg/kg, p.o.) increased the viability of thymocytes, but decreased the viability of splenocytes in vivo. BT
enhanced the population of CD4" cells in thymocytes and enhanced the population of Thy1” cells in splenocytes and
splenic CD8" cells. Also, BT decreased the production of IL-4 from splenocytes. Furthermore, BT enhanced the
production of nitric oxide and the phagocytic activity of peritoneal macrophages. These results suggest that BT
enhances the immune response via activation of thymocytes and macrophages.
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z50] o)Al Bl H2A)7
2 ARLgA GFISIEE siict
2. Aot
Aslo]  AESE AJeF2  Dulbecco’s modified Eagle’s
medium (DMEM), Dulbecco’s phosphate buffered saline A
(DPBS-A), N-naphthylethylenediamine - 2HCI, sulfanilamide,
lucigenin, zymosan, MTT, lipopolysaccharide (LPS), ¥y
-interferon (y-IFN)= Sigma Co., RPMI 1640, fetal bovine serum
(FBS), trypsin® Gibco Co., mouse y-IFN immunoassay Kkit,
mouse interferon-2 (IL-2) immunoassay kit, mouse IL-4
immunoassay kit R&D Co., PE-conjugated anti-CD4,
FITC-conjugated anti-CD8 antibody, PE-conjugated anti-B220,
FITC-conjugated anti-Thyl mAbs= Dainippon seiyaku Co.,
FITC-conjugated E. coli particles2 Molecular Probes Co. & Al
8ol 2, 7IEl Al9F2 cell culture& X 15 AlFE ALEGIN
T} AR27]F& culture flask (Nunc), multi-well plate (96-well,
24-well, Costar), white multi-well plate (96-well, Nunc),
microplate-reader (Dynatech MR5000), CO, incubator (Vision
scientific Co.), Zlow cytometer (Coulter EPICS-XL), inverted

fluoromicroscope (Zeiss Co.) 55 Al25I3

3. Aol =H

BB FHNES R4hekn Srapdol A
Qlole] F4slo] ARgsIRL I g % Table 13} Z+O.
o, A 3 BYE S/ L1000 miZ 23] 718 FE0H £, o
Hal UG rotary evaporatorZ SESE TS, freeze dryerZ
EAAZG HHYUE BY 396g (EF; 49.8%, 0|5t BTEH
ghe dol, SEAHE Aldl= 4Tl SaiA1A ARETIRC
o, Al ZAE Aol membrane filter (045 pM)E o b T35l

J

gEy” LY F8 (9
EINES Liriopsis Tuber 120
1 8 Platycodi Radix 80
A%T Schizandrae Fructus 40
Total 240

4. Thymocytes, splenocytes 2! macrophages®] 22|

A=l thymocytes 2 splenocytes EE|E= Wysocki” 2
Mizel” E9] 4pHE 0123l9ct 4% 5 nl2l2 17208 skod BT
500 mg/kgS 12! 184 507+ APEai3 OI WHE Axw
ol SAEinh d&sk &4 BEE Hl&& DPBS-AE &=
petri dishollA] ZA B4)5}1 B¥ stainless meshE o 315}
HEZRONS 912 & DPBS-AR m HAS THS (1,500 rpmol]
A} 10 87 @41 28]) thymocytes & splenocytes 274 Q& &}

2

A B -BS SRR

Macrophage®] 221+ BT 500 mg/kgs 1 134 717 &
:rL—Er-@ oo, okE nE—Od 428 mouse EZo| 3%

).

2, B20l cold PBS 10 miE Ldoi Eﬂxﬂ g— 275190} &

ot MEE 4 TOA 1,300 rpmlE 10 B7F A4EE]6HL
RPMI WA 2 23] MA &, A4 120 mm petri dishol] 255}
CO; incubatoroffA] YALA]F] L, 2 A7F o] HAR) X Q22 AME
£ AAS ©1e, 2ASE macrophageol DPBSE w@oi 208271
CO, incubatoro] X3t & HE]¥ macrophagesE A4 EEIS!
o] ALESITE MEHAFE & wl) wiA]= RPMI640 BRI E ALE
sleiom, wixel 10% FBSS} penicillin-streptomycin (100
units/ml, 100 pg/ml)g F7}51] AE3IATY

l
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5. Thymocytes 2 Splenocytesd] 4l &8

MEZAE ZHEES Mosmann'0] 7H2kslo] Kotnik ':“)o[
HEAZ] MTT g0 F EX35ITt 22l1$ thymocytes e
splenocytesE RPMI 1640 HiAIZ Aﬂi‘—"?%o—ﬂg ZRSE F,
96-well plate®) 7} wellol] M FFH 100 1 (1 x 107 cells/ ml)

E ®E5IL thymocytesoll = concanavalin A (Con A) 5 yg/ml

E splenocytesoll = lipopolysaccharide (LPS) 10 pg/mlE 718}
Aul H71EIA & ZACE 37 T2 CO; incubatordi 4] 48 A]
H R FOISCE Wik E8 4 A7 ol 5 mg/ml ST Z DPBS-A
of] A1E MTTEY 20 W& Z} wellol] H 71612, 0.IN-HCIo &
SHA1Z1 10%-SDS 100 E Z welldl] A5l A1 AlefofA] 18
AlZE T uiekel & shiE ZF well9] EF L E microplate reader
2 570 nmojAl EHsl MZHESS LEBIAT

In vitro A g oAl 2%} thymocytes L splenocytesol| BT
10, 100 % 1,000 pg/mlS 2171 48 A7 ARSI SYe U8 &
/<E]/\]O}')\A

6. Thymocytes % Splenocytesg] subpopulation &4
+ splenocytesE 717t RPMI 1640 1]
ch T cell9 population® PE-conjugated

H2a]5t thymocytes T
A2 33 AR
anti-CD4 2 FITC-conjugated anti-CD8 monoclonal antibodys:,
T % B celi®] subpopulation2 PE-conjugated anti-B220
FITC-conjugated anti-Thyl monoclonal antibody 2 0|5 @EAlG
ol 4 ToA] 30 87 9k2A1Z] & flow cytometer [excitation;
488 nm, emission; 525 nm(FITC), 575 nm(PE)]Z subpopulation
=] zx%joar/}u)

7. Cytokines &%

Splenocytes BN & cytokined] £ A7 5 vig| & 1
ToFE gl tETollE delldents, dgwols BT 500
mg/kg= 19 184 5 L7t ZTF0T T2 479 A ER
Bl splenocyteZ EEISIH, 2 x 107 cells/mlz2 ZA¢F Ch2 96
well plateo]] 200 g 4 255} &, 72 A7+ EQF CO, incubatoro]
A o eRSITt g S @I EE] (2,500 rpm, 28, 4 T) ¢ U}

2, 45N 50 wE F5kd mouse immunoassay kitE O] &6y
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ytokineQ] %}% é@b‘} il & sample 50 ol assay diluent
50 WE E¢I5I] A2004] 2 A|ZF EQF incubationdl & 43] A
AEIAct Aﬂ 4] & anti-mouse cytokines conjugated concentrate
100 wLE J¥ei] A2|A] 2 A7} incubationd} &, 53] MAG)iL
substrate solution 100 WE &8Il 305 S0 4S04 vk
BI%ATY. Stop solution 100 utE 713Kd 450 nmollA] microplate
readerZ2 FBLE EFE 7, vigl et Aol s

I
cytokines®] 9FS g}

BIATE

*

57 macrophageZ 2B nitric oxide 44" &5

228t macrophageS 24 well plateo] wellgd 2 x 10° cells
& BEFSF & macrophage® FE] AHE] = nitric oxide (NO)S
A2 Griesst1P 02 E£HBIC). ZF wellol] LPS 1 pg/mi} y-IFN
25 units/mlE E7}5l0] 48 A)7) ulSl =, wHQUOR 100 wLe)
Griess A]2¥ (1 % sulfanilamide + 0.1 % N-naphthylenediamine -
2HCIL + 25 % HsPOs) 100 iE ZE510] 96 well moduleol] &
1, 37ColA 10 27F &XIgE & 570 nmollA] microplate-reader
2 §2EE F5Fs5id migl #2d NaNOz,J Az 93l
NO S 55 SMIBIBCE In vitro 4 ]/K“.Ib BT 10, 100 &
1,000 pg/mlE A2ZISIaL 302 So 5ot AES 4Rt

E

=3
22|18t macrophageE 2 x 10° cells/ml7} E|£= DME
{without phenol red, 0.34 g/L NaHCO;, 2.6 g/L HEPES, pH
7.2)0] EFAIA Aol AFEsIYT) Lucigenin SH Q] A&+ 10
ml9] DPBS-Ad Edllet &, o{3 Batslod -20 CollAl HHsHH
A ALE B TH(stock solution). Lucigenin solution® AR}
ZH o DME wiX 2 g4dsla] AF2a19ct. Chemiluminescence
183104 37 ColM S, 588

gE.

Rl

Z+ macrophageZ 5 E] lucigenin chemiluminescence

ZX 2. luminometerE 0

microplate(white)2] Z+ welloll £H1% macrophage 25 50 09}
lucigenin 8% 50 44 % zymosan SN 30 wE Ml S

volume®] 200 uf7} H|T=3F &, 37 CollA] 1587 MRS CiE, 5

2 707 308 =9} lucigenin chemiluminescence QF2 SA3519

Tt} In vitro S04 BT 10, 100 = 1,000 pg/mlE X215k 302
Foll ST AES HAIBIITE

10. E7 macrophage®] ERXZIZo] 3} engulfment E7
FITC-conjugated E. coli particleg HBSSofl 1 mg/ml &

HAEAIA sonificationdt & A}E3513 O™, trypan blue citrate
buffer (pH 4.4)oll 250 ug/ml 5E & Salsle] AME3IRITE 22
8} macrophageS RPMI1640 HiAI & 1 x 10° cells/ml E| T2 =
Aot &, 100 plg 96 welloll BF3}L1L E. coli HEMH 25 W& 7}
gl 1 )7} =0 uikS 1S sl S A AH B extracellular
fluorescenceE A7) 918} trypan blue 100 WS E715H

= 1
inverted fluoromicroscopez FESIHTH”. 9

11. AR
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ZH=E mean + SEE LIEHHRL SAREIE
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Student’s t-testE A3l p<0.055 7|E0E FIYH &
Fslgich

(i
s~

28] A A

S4lsoll PlXle 2%

WAETFY thymocytesol] T-lymphocyte mitogen®! Con AZ

1. Thymocytes 2 Splenocytes®]

AelgkAl gokE Mol *ﬂi’%‘ EE 100%Z 318& uf, Con A
E ANZSIRE ol AZUESS 1382 + 18%E E7HIB 2,

TE Zo5LL 2eloh thymocyteSOH Con AZ AZI6IAl LU
ILH,] MENESS 1068 + 0.7%F, Con AZS HZSIHE WY

AIZNEES 1475 + 1.2% T 2ol Bl 718150 ti2d

9] splenocytesol] B-lymphocyte mitogen@] LPSE X2]5HK] A%t

S WY AZHYEEE 100%E 3IRE w, LPSE XI5l E ul
NEZHELS 1340 + 22% 2 Z7151910H, BTE Eosll &
213t splenocytesoll LPSE XMEISHA] @Ute mle AxYES2
794 + 13%E, LPSE ANZIBIBE Wil NEHBES2 973 =+
1.0% 2 thZE 2ol Hlgh ZHASI%ITH (Table 2).
Table 2. Effect of BT on the cell viabilty of mitogen
treated-thymocytes and splenocytes in mice.
Cell Viability (%)
Samples Thymocytes Splenocytes
Con Al Con A{+) LPS() LPS(+)
Control 1000 £ 12 1382 + 18 1000 + 14 1340 + 22
BT 1068 .07 147512 79413 9310

BT (500 mg/kg) was administered o once a day for 5 days, and the separated
thymocytes and splenocytes (1 x 107 colls/m) were cultured for 48 h in RPMITBA0
media mixed with an actvating mitogen of concanavalin A (Con A or
lipopolysaccharide  (LPS). The data regresents the mean + SE of 5 mice. *
Significantly different from control group (5 p¢005, & p<0.00T). Con A(-): Concanavalin
A nonreated group, Con  A(+)  Concanavaln A treated group, LPS(-:
Lipopolysaccharide non-treated group, LPS(+): Lipopolysaccharide treated group

In vitro Ago|A] thymocytesoll BT
g 2 XEishl ARy MZYES
921 + 15,870+ 12,805+ 18%F &

o] thEZ
1,000 pg/mlE Ztz}
SIS w983 +

TolA M E

0, 100 2! 1,000 pg/ml
—% 100% 2 31N E wl
TOEHOE NEYES
Bl 24Tt Splenocytesoﬂ BT 10, 100 %
Mgt AT AMZUEEE 100%Z

1.9, 913 £ 1.5, 789 * 1.5%§ 100 pg/ml O] 4}
9 = FAES0] RO Hls] ZABKIT} (Table 3).

Table 3. Effect of BT on the cell viability of thymocytes and
splenocytes in vitro.

Drug Concentration Cell viability (%)
(ug/mi) Thymocyles Splenacytes
Control 1000 £ 15 1000 + 12
BT 10 921 %15 983 £ 19
BT 100 870 + 12" 913 = 15
BT 1,000 805t 18 789 £ 15

Various concentration of BT (10, 100 and 1000 pg/ml) were added into mouse
thymocytes of splenocytes, and then the cells were cultured for 48 hrs, The data
represents the mean + SE from 3 experiments. : Significantly different from control
group (; €001, & p<0.001).
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9 Splenocytes®) subpopulationol] tjxlE= &3}

Thymocytes % THET-9] CD4" A Zi= 127 + 03% 0]AUS
™, CD8" MEE= 31 + 01% o[QL}, BTE Eosty BEelgh
ZE 118 + 02% 2 R
8 xlo)7t P oLt, CD8" MEE 3.9 + 02%F thETol 1la)
Z7}813Ct (Table 4).

2. Thymocytes

thymic T-lymphocytes & CD4" Al

Table 4. Effect of BT on the subpopulation of thymocytes in mice.

Thymocytes subpopulation (%)

Samples
co4* cog*
Control 127 + 03 31 £ 01
BT 18 £ 02 39 + 02

BT (500 mg/kg) was administered po. once a day for 5 days, and the separated
thymocytes were stained with PE- comuga ted ant-CD4 and FTC-conjugated anti-CDB
monoclonal antibody for 30 minutes at 4 °C. The subpooula ion was determined with a
flow cytometer. The data represents the mean + SE of 5 mice. ; Significantly different
from controt group (p¢0.09).

Splenocytes & thAT9] B220 positive A3 (B220") M Z =
374 + 13% 0]} ©m, Thyl positive A Z (Thyl ) 22.8 + 1.7%
o19ith BTE Eaisla 2E]8} splenocytes & B220" M| ZE 315
+ 13%2 thEZ] vlal 243810}, Thyl” MZE 305 +
11%Z Aol &) 571519 C) Splenic T-lymphocytes & T
FFY CD4" MFEE 143 + 05% 0], CD§" MEE= 76 +
0.4% 0]9)om, BTE Foislil E2lgh splenic T-lymphocytes &
CD4" MEE 147 £ 0.6% 2 thETH E zjo]7h gL}, CD8”
HE= 98 + 03% 2 HE ol Hlah E7151%50) (Table 5).

Table 5. Effect of BT on the subpopulation of splenocytes in mice.

Cell Subpopulation (%)

Samples
Thyi* B220' ch4* cos!
Control 374 + 13 228 17 143+ 05 76 + 04
BT 315+ 13 305+ 11 147 £ 06 98 + 03

BT (500 mgrkg) was administered po once a day for 5 days, and the separated
splenocytes  were stained  with  Pc-conjugated anti-B220 and  FITC-conjugated
anti-Thyt monoclonal antibody or  PE-conjugated ani-CD4 and FITC-conjugated
anti-CD8 monoclonal antibody for 30 minutes at 4 °C. The subpopu\a jon  was
determined with a flow cytometer. The data represents the mean + SE of 5 mice, :
Significantly different from controt group (p<0.01).

3. Cytokines #2d]oll nixl& &3

=

Splenocytes HiQ¥H & y-interferongl AUE R FolA]
6274 + 23.5 pg/ml ollen, BTE dl &2 6454 + 215
pg/mlZ Z T2 & Zjolrt giich Interleukm-ZoL_ ot

ollA] 389.4 + 218 pg/ml 0| CM, BTE Foidl T2 3769 +
193 pg/mlZ RT3 @ Rjol7t IRTE Interleukin-4€)]
EFOIA 1273 £ 11.2 pg/mi 0] 2m, BTE Foig
97.5 9.8 pg/mlZ hET0) Hld] ZABIUTE (Table 6).

-

o X

4. B2} macrophageZ 2E] nitric oxide®] 4o nlxl= &
A 9] macrophageo] LPSQ} v-IFNES A2lGHA] ZUe
o nitric oxide(NO) 44QF2 48 A|7F Fo) 1.5 = 0.1 uM 0]}

oo o AR
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A W% SEE
om, BTZ 5ol 2218 macrophageol Al NO 44+ 10.6
+ 08 yME, LPSS} y-IFENE Aelo ]-Ma o tHETS] NO 44

2 98 + 06 yM 0] °H, BTE S 2 384 + 2 luME
2o visl A5 %7}6}%'/} (Table 7).

Table 6. Effect of BT on the production of cytokines in murine
splenocytes

y-Interferon Interleukin-2 Interleukin-4

Samples {pg/mi) (pg/m) (pg/mD)
Control 6274 + 235 3894 + 218 1213 £ 112
YBT 6454 = 215 3769 + 193 975 + 98

BT (500 mg/kg) was administered po once a day for 5 days, and the separated
splenocytes (2 x 107 cells/ml) were cultured for 72 hr in RPMIt640 medium. The
production of cytokines was determined in supematans of cultures with ELISA kit. The
data represents the mean=SE of 5 mice. : Significantly different from control group
(p<0.05).

Table 7. Effect of the administration of BT on the production of nitric
oxide from murine peritoneal macrophages

Nitric oxide {uM)

Samples
¥-IFN + LPS () y-IFN + LPS (+)
Control 15+ 01 98 £ 06
BT 106 08 384 + 21

BT (500 mg/kg) was administered po once a day for 7 days, and then 3%
hwog\ycoHae was injected ip. at the 4th day. Peritoneal macrophages (2 x 10° cells/m)
obtained after 2 hr adherence period were cultured for 48 hrs. in the presence or in
the absence of LPS and yFN. The production of nitric oxide was determined with a
(Griess reagent. The data represents the mean = SE of 5 mice. S\gnmcan ly different
from control group (i p<005, & p(001,  ©X000N. ¥AFN + LPS () y-interferon
and lipopolysaccharide non-treated group, $FN  + LPS (4} ¥ mterferon anc
flipopolysaccharide treated group. : Significantly different from control group (p<0.001).

In vitro Ao A] tNAET9 macrophageo] LPS@} y-IFN&
2818 E ul nitric oxide (NO) A4S 48 A7} Zof 98 +
0.6 uM 01910, BT 10, 100 & 1,000 gg/miE Z}2t H2I5 S
ol 102 + 0.8, 11.3 + 1.5 % 119 + 1.1 yME tZ= 23} 8 xjol7}

9T} (Table 8).

Table 8. Effect of BT on the production of nitric oxide from murine
peritoneal macrophages in vitro.

Drug Concentration Nitric oxide (uM)

(ug/mi)
Control 48 + 06
BT 10 102 £ 08
BT 100 113+ 15
BT 1,000 19 ¢

Peritoneal macrophages were cuttured with BT (10, 100 and 1000 wg/mb) for 48 frs. i
the presence of y-interferon and lipopolysaccharide,

5. 227} macrophage®| phagocytic activityol] I]X]=
Chemiluminescence2 phagocytosis7t I &
oxygen radicaloll Q]3] 2%, lucigeninoll Il
ROF AEA Ak, thEZS macrophages= RE

relative lucigenin unit (RLU)= 1.03 x 107 0]9lOL), BTE &
31 223 macrophagesoll 4] 445 = RLUE 1.09 x 107 &
V5123t (Fig. 1), FITC-conjugated E. coli particleQ] &)
7+ QUYTH (Fig. 2). In vitro A& o4& BT
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10, 100 2 1,000 gg/mIE 217} HEIGIHS O ZEIEMOZ
o] 58 RLUZ 7161900 (Fig. 3).

7000

—&— Control
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Lucigenin Chemiluminescence Unit

0 5 10 15 20 25 30
Time(min.}

Fig. 1. Effect of the administration of BT on Iucigenin
chemiluminescence in murine peritoneal macrophages. BT (500 mg/kg)
was administered p.0. once a day for 7 days and the separated peritoneal
macrophages (2 x 10° cells/ml) were cultured in DME media (without phenol red)
mixed with opsonized zymosan. The 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).

Control BT

Fig. 2. Photomlcrographs of the engulfment of FITC-conjugated E.
coli particles in peritoneal macrophages obtained from BT-
administered mice. Photographs (taken at 200x magnification) showing the
uptake of FITC-conjugated E. coli particles in control (A) and BT (500
mg/kg)-administered mice (B). The macrophages were observed with an inverted
fluoromicroscope.

6000 —O— Contra!

—e— BT1,000(1g/mi)
* —=— BT100(g/m

00
50 —A— BT10(ng/ml)

4000 |

3000

2000 +

1000 |

Lucigenin Chemituminescence Unit

0 5 1‘0 15 2‘0 25 3‘0
Time{min.)

Fig. 3. Effect of BT on lucigenin chemiluminescence in murine
peritoneal macrophages in vitro. The cells (2 x 10° cells/ml) were cultured
in DME media (without phenol red) mixed with opsonized zymosan 2h after was
cultured with BT (10, 100 and 1000 ng/ml). The chemiluminescence was
measured for 30 min with luminometer. Each bar represents the mean + SE of
3 experiments.  Significantly different from control group (; p¢0.05, 5 p¢001, ™
p<0.001).
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Hopkgoltt. Exle HIRkS0] AURIAl E71EAHuLE UsHAl
= WO 2 Fdso] elAo] HEQ) Hel g Fddhe W)
= = LEE7) (allergy) FEi= TIHES (hypersensitivity)o
=2 WPE}H HARls2 4Adolel 24U 27 |gke G g Y
A =, 21 ovl1sel wet AAol QoA Qulzt "E tiEA L}
ERp . SUAEZE thymusS) 912 9 o4 2313
S AA helper T lymphocyte (CD4") % cytotoxic T
lymphocyte (CD8")Z 231%™, 2319 helper T (Th) Al
Thl M ZEoA]= y-IFN @ IL-27}, Th2 M ZEol|A]= IL-4, IL-6
IL-10 &9 cytokineo] HH[Zo|, & T, B Yupt
macrophage®] FAl% 2312 &£Xlske ASE deid U1,
cytotoxic T cell2 tumor cell®] lysis& & 277} macrophageZ
YsK71s ASE LEA ot 8k B Juls g9 A4
2 BQ5H A2z 9uA Ut

BTE Roi5iSle mf thymocytese] HESR 7?6?
splenocytes®] ME S 741G o3 237} BT - A

vi

HE AR o o

oM

_,E

20 Q8 AOIXE BEE) ]oH BTE in vitrool| A HE|&H 2
3} thymocytes 2! splenocytes®] ES0] 24819 C) o 21}

= BT7} thymocytesQ] HEE0& 7 Vg@, S = splenocytesQ] A
E‘uz‘iooﬂ‘— P E HOBIAL USE AlABRE RolTh
TE S0i5I9S ul thymocytes®] CD4" A2 population
2 T/HZQ-:J}J/} Aol 7F gl Sut, CD8" M ZQ] populationS 7}
BIACt BhH, BTE Foi5181E ul splenocytesQ] B220" A EQ)
population2 tHZET] Bl HABHOLL Thyl" AZY
population® &7}61%1 M, splenic CD4" A Z9] population=
R © x}o]7} 1RO, splenic CD8™ M Z9] population
2 E7IIACE o= BTV} thymocytes 2! splenocytes9)
cytotoxic T A|iE£9] populationg E7HMIAH HH5E AL
Aee Anleh= Aolrt BlAM ZA BHEE cytokines)] y
-IEN, IL-2 2 TL-49] &E FH519ic BTE F08L1 22)8h vl
AN oAl HH]ElE yIFN 9 [L-29] Ok it o]y
ROLE IL-49) k2 thaatol vis) ZAsIc) o] Aak= BI7}
BIEAZS Th2 M2 E ARsle Hess 2E8H ALE 2
njgke Zolrt
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