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Immunological Study of Patients with Carcinomatous and Tuberculous Pleurisy
~IL-2 Production in PPD-induced Cytotoxicity and LAK Activity—

Yasushi KUROIWA
Department of Internal Medicine, Shinshu Universtity School of Medicine
(Director : Prof. Shozo KUusAma4)

"

In order to elucidate the irmmmunological difference between peripheral blood and pleural effu-
sion, PPD-induced IL-2 production and LAK activity were examined in 13 patients with carci-
nomatous pleurisy and 11 patients with tuberculous pleurisy. PPD-induced IL-2 production from

monontuclear cells (MNC) w

as higher in pleural effusion than in peripheral blood in both patients

with cancer and tuberculosis patients. PPD-induced IL-2 production from MNC in pleural effu-
sion was higher in tuberculosis patients than in cancer patients. LAK activity in cancer patients
was lower in pleural effusion than in peripheral blood, LAK activity of MNC in tuberculous
pleural effusion was divided into two groups, one high and the other low. The low cytotoxicity
of carcinomatous effusion was suggested to be due to impaired cytotoxic function of MNC at
effector phase as well as at affectqr phase, Shinshu Med. J., 35 :783—792, 1987
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NK il 2 i3 S On i l{EDO U v ARk
ST B I EGME A RSl L BRI TR Y,
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Pl ge o BUEIR 2 5538 U F OB S G R A L
bz NK EkodmiclsisiE b T 5
interleukin-2 (JL-2) D EEARME Ui,

—, VvARRR IL-2 &L bREEHRTS L, ik
OIEEMIEED 5 ik H OO LT EELRE
9% lymphokine-activated killer (LAK) #ifia
DPFYU X B ZERMBRTWAEND, &ALz D
LAK Ei2 it I ORI s o Spgi, ok
oo EBE L, &R X ORI & Bk o REER
IEOMH D X L.

I HRELUHE
A % ®
NI 13 (BBt 8 ), Aotk 5 M, fEMR34~
80%%, THIEME4. 2D TH D, & O HFUL, RRMEN
fE1of] (IR LIgl, FSELm 1 40D, SN IE 5
LB QIR TH - ke MEEMERII 6 (B
8, i3 pl, Eih24~835%, FIHEMHSS. 2) TH
ot WIEE LTt 176 (Bi:o M, ksl
EIR22~TaRE, PIHEN48. 6) BB, THERMIZIZ
IFIERA R At i, ‘

FEENEE S OTRE B, Mok OMES, K80H
T ORI 3 MR, B X O R
Lotz fEEREL ORI, ¥ L2 ) VRIE,
Tk, W, ¥ X OB LZIMIRBEHIED b D RAD
Puilids L OMRRRERIC & o fco Tods, IL-2 BEARELS
LU LAK BEEOMEHLT N CRENCT 2 2.

B # %

1 HEgEERoSHE

NI LTS RS Uk B » TOREL &1,
MR 5 &, e X ORI A B SRR L
#= heparin ¥Einz#Em (30~40ml) %, RPMI 1640
(GIBCO, USA) #mzT2~3fEEF R L &,
Lymphoprep (Nyegaard Co. Norway) EEL,
400G T30 MG Lic, 0ME, BEBE PRHIE &
DEEIR L, RPMI 1640 T 3 [EIBEH: U oo f0 3 0 BU
Ry, heparin WRINERILA B 50 & FEOHIET &
DIEML 72, Heparin ¥RINOFEYES L OSSR A
(50~300ml) vEkREm & [ BRI L, 300G T104r
s Cotl, MMMERED 240l L RPMI 1640 W iRl L7,
Lymphoprep & RPMI 1640 Wil L i sk
IO B MRS R EE L, 400G T304 ML,
PR L D BRI LA F e, MK TR
fifa % Bk < HIOTHIIERE S % 100% Lymphoprep
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L75% Lymphoprep HEL 400G T304 ME D
%, MIETRIE A I Lo X BT nylon-wool column
VT Y S5k rich IBERE B, RO
O X b, FEEMEOBARIL I BT oz,

2 PPD ¥RINC X % BIGER O M T B 2 nhik

e ER (2 x10%/ml) %, TMIREDD PPD
(12.5pg/ml, A& BCG Co.) Win & It sy
W, FI4E tube (Falcon 2095, USA) % H\WT37°C,
5%CO, fEfETT4 HMIEL, MIaHEREL 4 A
48 1 E L C 2 R R ) e B LA s L OF
fE Ml g DRI, PoACHULER (2% 10%/ml) % {8
WA & R PPD #in# (12, 5p8/mb), JRIE
T4y, TR, Mg EEviiEL
T2o

Fie, BRI 200G, LOREOHBEERL,
TL-2 JU5E D722 —80°C AR L7z,

3 BUETR Mg s

DR L i T CHELRY, T bbb
target cell (K562 35 X UF Raji) ® %~ Y v it Na
%Cr 0y (NEN Co. USA)(50xCi~100uCi)% {#fH L
720 Effector cell (1x10%) & target cell (1x10%)
oIt (E/T ratio) X10: 1CH b, £E% 200ul &
LT micro titer plate (U type, Nunc Co., Denm-
ark) T37°C 4 WM Lic, B3R, 300G 1047
BOLEML, b (100p1) @ radicactivity ¥
v =%y v =X hilFE L1z, Cytotoxicity (%)
BRAR I DB L,
Rg—Rg

— D %100
RMax—Rs

Cytotoxicity (%) =

RMax (maximum 5'Cr release)
Rs (spontaneous *'Cr release)
R (experimental *Cr release)

4 LAK &M

TR RN SR & D nylon-wool column %
JAV-T adherent cell #Fksk LHMER A ML 70,
Ik (2%x10%/ml) % recombinant IL-2(rIL-2) (&
RS, KE) OWINEE (B0l D2x107%, 2x1072
2x1074, 2, 2x10unit) & IEPRMPECIIT multi-well
(Falcon 3047, USA) ‘T8 HIH, 37°C, 5%C0s f-1E
TORERL, EAMIBEEERNEL Iz, Bkl X
Ot IR 42 ) o0 SRR It s & O K BEREER @ LAK
i, Ll 07T Bl BUIR R RS A N K 31
BBk & b nylon-wool column % Fiv T BiEER & B7c
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T % X OB s Js i B TL-2 BEtEfESR L O L AR TG DR

i, 2x10%/ml IR L, i rIL-2 FInAE, JERm
BV B, MRGTEEME L B L.

5 IL-2 %

IL-2 EE4OMEE Farrar HOFEDC 3 L TH
ot MGl &, BEEER (0.1mD) o 2 FEIHRF
LAREVE— VO IL-2 O 2 FEFRFIEIERL, Th
2hie IL-2 (& mouse cell line T3 % CTLL-2
(1x10%/0. Tml) % 2 2001553504, 0.54Ci © *H-
TAR ML, &5 4 IGMEEE LI, CTLL-2 #l
Jan SH-TdR OWYARREHR Y v Frv—va v
vy B—TE LT, AZVHEF—F IL-2 &% Eakg
Eff o CTLL-2 ~® *H-TdR DD jAZ & WP
L, A& ¥ &—F IL-2 ® maximum © *H-TdR ©
DABDEGDROFRE LD IL-2 OEXFLL
1o

6 U v SERETHLIR O AT

A, REYES X OREERETK ) v tBk% PPD iR
I & RN A 18I, 37°C 5 %CO, HAET
TEERS, NK M0 IL-2 receptoriz-o &S L
¥ 7 7w —F i (mAD) ik IL-2 receptoric
%5 FITC figobt IL2-R1 (Counter Co, USA)
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Cytotoxicity against K562
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0 1 2 3 4Day
Fig, 1 Time course of PPD-induced cytoto-
xicity against K526,
Case 1 @ PPD-induced cytotoxicity
O medium induced cytotoxicity
Case 2 B PPD-induced cytotoxicity
] medium induced cytotoxicity
Case 3 A PPD-induced cytotoxicity
A medium induced cytotoxicity
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¥} L O PE fEi#kod Leu-1lc (Becton Dickinson,
USA) #{ER L,

e S X O RS DS oo SR 3 & O Mk BAA%TR
(2% 10°/0. 1ml) % 3 T ), @ #i IL2-R1 mAb-
FITC (8u1) @¥i Leu-11c mAb-PE (5¢1) @ IL
2-Rl mAb-FITC (8u1) ¥t Leu-11cmAb-PE (5p1)
D e rw—F APkl K ET304 0.1% NaN
FEHETTHEBEER, 0% 0.1% albumin &t
phosphate buffered saline (PBS) %In% T 300G
T 10 4yMES LT 2 B L, flow cytometry
(EPICS V, Coulter Co, USA) % F\~T NK #ifa
Lo IL-2 receptor 1o EME L,

7 HCETONAENT

HREEMEL, Student’s t-test T, HMEHHY

TIEOKEEE, p<0.05 &Lz,

I 4 2

A PPD RiNlC & 2EEBOMREEEE

0T PPD Wi X 5, Hiled 5 &k o
time-course % Fig. 1% XL Fig. 2~ T, PPD
VRN 18~ 2405 B 1 I B AHE M LR B B % TR Lo

~!
S 8

Cytotoxicity against Raji
™ w S @ o
S S [ S s
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;\Q——_\

0o 1 2 3 4 Day

Fig. 2 Time course of PPD-induced cytoto-
xicity against Raji.
Case 1 @ PPD-induced cytotoxicity
O medium induced cytotoxicity
Case 2 B PPD-induced cytotoxicity
[l medium induced cytotoxicity
Case 3 A PPD-induced cytotoxicity
A medium induced cytotoxicity
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Table 1

#i

PPD-induced cytotoxicity of mononuclear cells against K562 and Raji in cancer

and tuberculosis patients with pleural effusion (E: T=10:1)

K562

Raji

Peripheral blood Pleural effusion

Peripheral blood Pleural effusion

Case Med2)/PPDD 4% Med/PPD 4%  Med/PPD 4% Med/PPD 4%
Carcinomatous 1 26.0/55.8 29.8 2.8/ 8.1 5.3 2.7/ 4.0 1.3 0.3/ 1.9 1.6
pleurisy 2 3.7/22.3 18.6 2.1/ 81 6.0 0.0/ 0.0 0.0 0.0/0.0 0.0
3 64.8/79.7 14.9 12.7/18.6 5.9  19.6/28.2 8.6 4.9/ 54 0.5
4 7.6/49.1 4L.5 17.9/31.7 10.8 1.0/10.7 9.7 2.5/ 9.9 7.4
5 4.8/23.3 18.5 2.7/ 9.3 6.6 0.0/ 0.7 0.7 0.2/03 0.1
6 0.1/20.7 20.6 1.8/ 2.9 L1 0.4/ 2.3 1.9 0.0/ 15 15
7 23.0/55.8 32.8 2.7/16,9 14,2 16.4/28.8 12.4 0.0/ 4.1 4,1
8 12.2/74.3  62.1  2.3/39.1 36.8 1.3/ 6.9 56 0.1/05 0.4
9 14.7/41.0  26.3 25.0/53.0 28.0 1.6/8.9 7.3 2.2/14.3 12.1
10 20.6/71.4 50.8  1.6/30.1 28.5 0.2/ 5.4 6.2 1.7/83 6.6
11 8.0/21.0 13.0  3.0/1.4 8.4 L1/ 1.7 0.6 0.0/26 26
12 21.0/61.1 40.0  1.6/14.4 12.8 0.2/ 5.7 55 0.6/ 25 19
13 12.7/18.8 6.1 1.1/ 45 3.4 0.2/ 0.2 0.0 0.0/00 0.0
Mean=SD 28.8%15.5 18.1£10.7 4,54.0 3.03.5
Tuberculous 1 7.2/55.9 48,7  6.6/38.1 31.5 0.8/24.9 24,1  6.6/21.3 14.7
pleurisy 2 10.5/34.7 24.2 59.4/84.6 25.2 0.0/ 8.4 8.4 36.4/81.2 44,8
3 2.8/ 9.5 6.7 1.6/15.5 13.9 0.0/ 0.0 0.0 0.0/00 0.0
4 46.0/67.3 21.3 17.0/77.0  60.0 2.7/ 9.3 6.6  3.0/30.3 27.3
5 41.9/78.4 36.5 5.8/34.3 28.5 2.1/38.4 36.3 2.6/18.3 15.7
6 15.8/67.7 51.9 19.4/74.4 55.0 0.8/17.2 16,4  2.9/28.1 25.2
7 11.1/44.0 32,9 0.0/ 8.2 8.2 0.2/12.0 11.8 1.6/ 4.2 2.6
8 25.8/47.0 21.2 22.4/50.5 28.1 1.8/27.9 26,1  2.1/28.4 26.3
9 19.6/52.9  33.3 . 1.6/34.1 32.5 1.2/ 6.6 5.4 1.9/55 3.6
10 18.8/30.9 21.1  1.4/13.3 11.9 5.5/11.4 5.9  1.2/10.8 9.6
11 23.6/66.6 43.0 83.9/79.3 45.4 1.6/31.2 29.6  1.0/24.2 23.2
Mean=+SD 31.0::13.6 30.9+16.9 15.5+11.8 17.5+13. 4
Healthy L
control (N=17) 36. 010, 6 N.D, 16511, 3 N.D

: medium induced cytotoxicity (%)
: PPD-induced cytotoxicity (%)

: not done

o0 T
—

L7ciio CLME - D& TERE T » 2,

T N SE RIS 3 X O 3 O BTk O
PPD JRINC & 5 il simtk o 55 % Table 1 125/
o Medium O OEE TS A HIEEIT
RDH, BEORMMm, MK, X OEE RN
W oBEd PPD T X A {IRGEGEEO LA A

786.

: PPD-induced cytotoxicity (%)—medium induced cytotoxicity (%)

b bhlc, £ T medium DZoTIED bl
LrEME% back-ground &L, Zh & PPD N
L O BEZ M e NG 02 (deytotoxicity
(%)) 1o\ THRE L,

FPEMEL I 3\ T target cell % K562 & Ui~
£, AR EE M K C sk T R B S
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Table 2 Interleukin-2 production of mononu-
clear cells in cancer and tuberculosis
patients with pleural effusion

Pleural
effusion

Peripheral
blood

Case Med® PPDBD) Med PPD

17
12
16

6

Carcinomatous
pleurisy

1 0

2 0

3 0

4 0

5 0

6 0 20
7 0 44
8 0 0
9 0 11
10 0 8
11 0

12 0

13 0

0

Mean=+SD

S = T T ORI

0
0
0
0
0
0
0
0
0
0
0
0 28
0

0

Tuberculous
pleurisy

1
2
3
4
5
6
7
8
9
10

11
Meanz==SD

20
30 434
649 155177

=== N 2 = I e TR T = S S
(%))
(=
<

0
0
0
0
0
0
0
0
0
0
0
0

Healthy

control (N=11) 0 1825 0 N.D.®

a): medium alone production
b) : PPD-induced production (107*U/ml) .
¢):not done

LI (p<0.01), L& L, Raji % target cell &
L7, W s b EMA R L aEE YR e -
12

=75, RSSO B K562 % L 08 Raji ic
A MBI A & KRS I D+ AT
BELRD I o Teo WgAHBEER D M5 e 155
Pl o SRR I K Ul U C A R B A 7 L 7o

No.. 6, 1987

K815 1L-2 Bfkhieds 100 L A K FEk: et

Population of Leu 11+ cells
(

L FLFL

Population of IL-2R* cells

Fig, 3 IL-2R* cells on NK cells.

(K562 ; p<0.05, Raji; p<{0.01) RkHY mudissk o
M b R & Rl gt o v ik
target cell # K562 & Li-ih&, HEERDDh
ook, target cell % Raji & Uicibar, Mkialig
CIRAERME NI e 38 X OV & e L C A e
TR UL (ehti p<0.05). FEiEMEIILSe &
FHO T ERCIIEREARD b o T,

B IL-2 48k

FEiEmlsige, FERbENaltse, d X OMESEE, FhoE
NOBEERO PPD i X % IL-2 pEttiE%® Table 2 1@
Y.

R s\, kRO TL-2 P fEL
KM A TERECEERZR L (p<0.05), &%
NS 380 T & Bk BEAER D TL-2 P2k BV SRy
M TR B R R L (p<0. 05),

R AR o> TL—2 Pk SRV RS Na Ak BBk
LT, FRIEM 2R L7z (p<0. 05). PPD ¥
e X BRI M BEER D 1L-2 e ARl ss,
FEE N, T E o 3% Gﬁﬂh/a,u R TRDI
-1

5% PPD RINE X % fatkds I Ol ok
R, MkoMEERD Leu-11 #ifg o IL-2 rece-
ptor 1Lz & AL ERD LR oz, (Fig, 3)

C LAK &

D F R X O HENRIRZ 0] o SRS g X Oy
KD LAK EWE ST 5 0mi, Baengh &l o
HBEOIRR B 1T > oo A ZRMMBMER O rIL-20%
e X B MRS EE M0 time-course % Fig, 4 %
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LAK activity against K862
(=]

N W Ao N
[e]
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o
1

o 1 2 & ) 4 5 6 7 8 9 Day
Fig. 4 Time course of LAK acti\}ity against
K562. LAK activity was examined daily
for nine days.
Case 1 @ LAK activity
O medium induced cytotoxicity
Case 2 H LAK activity
] medium induced cytotoxicity

0 1 2 3 4 5 6 7 8 9Day
Fig. 5. Time course of LAK activity against
: . Raji.
Case 1 0 PPD—mduced cytotox1c1ty
_O medium induced cytotoxicity
. Case 2 @ PPD-induced cytotoxicity
[0 medium induced cytotoxicity

& Fig. 5 R L1, MIIEHEEEDLS ~7 BicRkE
HERLI, LA THENHE 5 B L LTHTO
5’%%’2”0 b

¥R L2 e X B LAK 7‘3%@ dose-
response &2\ TR L, (Fig. 6, Fig. 7) £o
R, rIL-2 OFFEBREL 2u/ml TH b BT o%ER
* ZDEFETIT o7,
CooEFR NI, RERRMENYE,  LOMEREE D
LAK #E#:% Table 3 0k L7z, Medium D& D83
kb i EEE R R 52, ik LUK
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LAK activity against Kb62
o
o

0 2x107 2x10? 2x101 2 2x10 Uni/mi

L 2
Fig. 6 Dose-response of LAK activity against
K562.
LAK activity was examined at various
concentrations of rIL—2. ‘
® Case 1 B Case 2

.\

%
90+
80
70
60
50
40

LAK activity against Raji

30
20

0 2x103 2x10 2x10t 2
r-ll. 2

2%10  Unit/ml

Fig. 7 Dose-response of LAK activity against
Raji.
® Case 1 B Case 2

ORI, KK, X OHEHE FHIMm O BFETR, W
Thogaed rIL-2 Hnc X% LAK FHko LR

DD BB, T rIL-2 R¥EIN LS4 0 LAK
ik & medium OLZOMBEREM: D% (Jeytoto-
xicity (%) oW THEd Uteo SIS O llgok B
WEkO K562 w31 % LAK i, R T
BEERTDIH - Toh, Rajilcsbd 5 LAK B,
KR M LN THBIEEER L (p<0.01)s 58

EMEEE. Veol. 35
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Table 3 LAK activity against K 562 and Rajl in cancer and tuberculosis patients with

pleural effusion (E: T=10:1)

K562

Raji

Peripheral blood Pleural effusion

Peripheral blood Pleural effusion v

Case Med®/LAKD) 4%

Med/LAK 4%

Med/LAK. 4% Med/LAK 4%

Carcinomatous 1 15.5/75.5  60.0 4,2/58.0 53,8 0.0/38.0 38.0 1.5/ 8.4 6.9
pleurisy 2 0.6/59.6 59.0 29.3/63.5 34.2 0.0/17,6 17.6 8.6/29.6 210
3 5.1/70.7 65.6 6.9/64.3 57.4 1.3/49.2 479 11.2/18.3 7.1
4 21.2/84.1 62.9 8.8/67.5 58,7 1.3/38.3 37.0 2.6/21,8 19,2
5 9.3/62.1 52.8 16.0/71.9 55,9 0.0/45.0 45.0 0.0/40.4 40.4
6 3.8/87.9 84,1 3.7/19.4 18,7 0.0/50.3 50.3 0.0/ 0.7 0.7
7 8.9/65.1 56,2 0.0/55.6 55.6 1.0/65.5 64.5 0.0/25.3 25.3
8 5.9/67.0 61,1 4.2/54.9 50,7 0.0/15.5 15,5 2.8/ 8.9 6.1
9 6,7/79.5 72.8 0.1/71.3 71.2 0.0/16,7 16.7 0.0/14.6 14.6
Mean=4SD 63.848.9 50, 3+15.2 36.9116. 2 15.7411.6
Tuberculous 1 10.6/78.5 67.9 13.8/75.8 62.0 0.3/29.5 29.2 1.3/22.5 21.2
pleurisy 2 14.5/58.5  44.0 2,5/60,5 58,0 0.5/ 9.9 9.4 1.5/16.2  14.7
3 34.1/84.2  50.1 8.8/67.5 58,7 0.0/49.9 49,9 3.6/25.5 21.9
4 17.2/58.4 41,2  38.0/72.1 34.1 0.0/20.4 20.4 5.1/48.6 43,5
5 14.6/65.5 50.9 16.3/65.1 48.8 2.2/50.9 48,7 1.1/11.7  10.6
6 18.1/58.0 39.9 19.1/56.2 37.1 0.8/35.1 34.3 9.8/25.4 15.6 -
7 0.9/73.3 72.4 10.4/71.6 61,2 0.0/19,9 19.9 1.9/27.1 25,2
8 20.8/63.9 43,1 6.9/70.1 63,2 0.6/19.7 19.1 0.9/21.8 20.9
9 64, 6/67.0 2.4 30.2/64.9 34.7 18.5/47.3 28.8 2.4/40.9 38.5
Mean=+SD 45.8+18.8 50.9+11.7 28.94-13. 2 23.6%10.2
Healthy
control (N=12) 61.0+14.5 N.D. & 30.0X+12.9 - N,D.,

a): medium induced cytotoxicity (%)

¢): LAK activity (%)-medium induced cytotoxicity (%)

MK B ARER > K562 % X O Raji i+ LAK i%
MY, SRR RO A AR Fr &R E AR
BO2HBRD BB, HEHAMT 2 LFEELR
Dicine T,

AMMLBEERD LAK kil target 28 K662 %5 &
O Raji OB, MikNalse, segidlamigs,
FD3HMCFEELR D o otz MAMIERD
LAK MRS X O SR o B ik s %
BT 2o

v % =

Baf+v A, & MZ¥ v C, biological response
modifier (BRM) %% NK HII% U C MR {5 36 1k
RHERTH & PHREIRTHE 10-12), ol hu il

No. 6, 1987

b): LAK activity (%)
d): not done

T TN KO REEEIBEAICrL NK E il 2 R
T EEWME LD, oz & 01:#4?‘”‘5}1,#:%1{1#
NEKEERHR L CO B TR EZR LT 5, %
4la, $EEEbIo PPD “zfﬁb"Ciﬁ‘éi1ﬂin‘u‘lU“ﬁ%’§’£%
Ml geve ds ) B SRERU I DB D & WE L,
PPD #iimic & 5 MUl im it it & T ot
Ml de DARRG M, PEARMBBEIRD T T ORI R\ THY
ME i, fatkds X ORI o> Sk i B Rk o
K562 133 2 MIRE S EE W M A S L D
T oo, Raji i3 2 M A i ke s M s
DA, FECCEER Lz, 20 &k NK fifac
%9 % target cell O susceptibility o A1 X
HEFE L bhd, Tl b chronic myeloid leuke-
mia Of¥D K562 11 NK sensitive TH b, Burki-
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L1

s

"
tt's lymphoma H3® Raji ik resistant D7,
e Bl g O B A O MG EEEET A Raji & DI
btk otc b bhn, —F, Wikixd o B
oo K562 %5 X 0% Raji &xbd5 PPD e X M1
TR RS A s LS R R L, &
Oz I AN Jo b B M HE K TR
BHETORELYTRLTW 5, SHICSET — ZILR
TR, B2 2w =g AR E R BV e DT X
p PPD i X biFE S ha Ik 2 ¥ M lark Leu-
N Hilch s o k&, DG L 5 itk X
O IR O NK (Leu-11) fllad Bk s &8
FRLIEZ &0 B, ORIk ORE
GEFEEOBIEE T Leu-11" fifRic X% & LA%H
CHEBERR D, & LIk BigEko PPD ¥
e X A K562 w3 B Mg ErEtke:, RAHMLO
MR H LB R L, SRR 0%
Ho P OMIEEEBLEO T 2B S i,
frd Raifi e % A EE L mE & 3 EMLR
LAELERRD T, i, SEOERTIMS
LHE L sk B3 2 R s T h, B
BE Tt L O RERE A 1T S PPD IR L B
S E A ORI & MM 2R L,

OFE I PPD VI U & ORI, ok Higak
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