H#Es=EE 29 (9) 1 1900~1910, 19964

RT-PCR #: % HV>7z biological response modifiers iZ & %
F A b A4 > mRNA FE DM

RIILAS5 144}
£ ¥ #w #

Biological response modifiers (BMR) i2& 354 + A4 FHEEF 2T 2HWT, £ MM
IMEAEBK % OK-4324 % >3 polysaccharide K (PSK) THIBL, ¥4 %1 > mRNA O %
reverse transcription-polymerase chain reaction (RT-PCR) #% > THREBFICEATL 72, IL-18,
IL-6, TNF-a mRNA i 1 B¥RIDANIC FIRAE58 U 72, IL-2, IFN-y mRNA i OK-432Cid 3 By
L OFEREN/, PSK TRz THE SN oz, 44 FAA VBRI mRNASEHELD ]
~3WREDT A LT 7% b o TEES N, R BRM KT 2 BZEOMEKE LR T 27:0, B
RIESIZ OK-432% 2 5. L, RMMEMERICBIT 594 + 4 4 > mRNA OFHEPBITL 72, FRRE
TREEDY 4 b4 44 > mRNA #5% < FH 2 1 5EH] (high responder) 2334fich 4 b b, =D
& 5 2fEBH BMR BEEHFIC 2 5 b D LEEI AT,

Key words: cytokine mRNA, OK-432, PSK, responder to BRM, RT-PCR

FLoic

OK-432 & polysaccharide K (PSK) &l ¢ BT
A v 5 T 3 biological response modifiers
(BRM) Th2H, hsi3fEr OFERICL D HEE
EHERHET L, 20TV A A4 VEEEEIEE
EEZo6H, NSO BRMBED LD ¥4 A4
EEDISREFTHEIEL T hREKRD S & 2
5TH%. £ I TOK-432& PSK @ invitro k81 3
IL-18, IL-2, IL-6, TNF-a, IFN-y D& %, reverse
transcription-polymerase chain reaction (RT-PCR)
ZAVTmRNA VTR ICERL, 140
Ty AL BBHAVRVTORER Y kR U7z,

Zh 5O BRM OERIGHATIE, YHHFs AT
TREEDEREENEONTHRVOBERKRTH
A9, L L—FA T, BRM 05 & 0 [@E 28]
ZEEINREAKD, QOL DErEYY, & 510k FHROE
RO L 5FERABDE BB I L LHEETH
3, ZOBEHD 1 2L LT, BRM igxd 582 ic@
BERHLZEBEZOND, * I THEKERIZ OK-
432% B 5 L, KX 14 MM 8 #% 5K (peripheral blood
mononuclear cells : 2A'F, PBMC B0 B3 24

<19964 5 A 8 HZHE >HIRIEERE | ¥ B

T700 FIUTHEEEET 2 —5—1 RILKZERFHS
1548

4 b A mRNAFHOBEERERRETL /2.

PO Rty s
1. in vitro TO BRM 2 X 294 b1 VEHED
FRIRFFA AT
1) X

5 NDEEAD PBMC 23545 & Lz,

2) PBMC 438 ¥ BRM iinkzs

i AR & D Ficoll-Conray ¥ IZ & 2 lLERE
LT PBMC 2498 L 72, =0 PBMC % MiGER
10 RPMI-16403% 1058/ ml DBE w H/HEL, Zhic
OK-432 (44 8128) %0.005, 0.05KE/ml & 2 \» i3
PSK (Z#8%E) #0.01, 0.05mg/m] OKEE T
LT37°C, 5 %CO, FichsE L7z, 23 OK-432 0.05
KE/ml it 3 #l, OK-432 0.005KE/ml & X tf PSK
0.0lmg/ml, 0.05mg/ml 3% 1 HICEEET- 1.

3) & RNA ot & BRikE)

REAB L UEER 1, 3, 6, 12, 24EBM0&
PBMC & h #hZN ISOGEN (= v B> Y —) %A
W7 AGPCHEYIZ L ) £RNA 2 HE L 72, &
PBMC 107{&iz3¢ L 1ml & ISOGEN % v, Bohl:
RNA OWERKCHERL TREETFICE DV BELH
BL, TOZRNAZ7H0—X P L CEKKEIL
T18S &28S DN FAHER L 7z,

4) RT-PCR
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Table 1 Oligonucleotide primers used for RT-PCR and internal
probes used for Southern blot hybridization

Cytokine Primer
IL 113) 5/
Internal probe
IL-2'0 5
3
Internal probe
IL.6'® 5
Internal probe
TNF-a'® 5
3
Internal probe
IEN-¢!? 5

3

Sequence (5 —3)

ACCTCCAGGGACAGGATATG
TCCAGCTGTAGAGTGGGCTT
CAAGGCCACAGGTATTTTGT

ACTGGAGCATTTACTGCTGG
CTGATTAAGTCCCTGGGTCT
GGCCTTCTTGGGCATGTAAA

TCGGTACATCCTCGACGGCA
CCAGATTGGAAGCATCCATC
CTGCCAGTGCCTCTTTGCTG

GTGACAAGCCTGTAGCCCAT
GAGAGGAGGTTGACCTTGGT
CTGGTTATCTCTCAGCTCCA

GGTCATTCAGATGTAGCGGA
TGGTCTCCACACTCTTTTGG
GACAATTTGGCTCTGCATTA

Size of PCR
product (bp)

160
222
144
259

166

45(1901)

Internal probe

BRNAZS VT ANFH X7 v A F F (EHE),
M-MLV U X=X N5 v X 27 Y 7 %—+% (GIBCO
BRL#) & & $237°C, 604K & ¥, cDNA 25
L7z, 2T PCR I & D, IL-14, IL-2, IL-6, TNF-a,
IFN-y D5 DV A v A4 ERTay ba—n &
L7z Bactin DZBEEF 2B L 2. PCREG I
¢cDNA W& 75 4 v—, TaqDNAF Y % 53— ¥
(Promega #) #fl1Z, Thermal Cycler (PERKIN
ELMER CETUS #) #H\>, denaturation 94°C, 30
#, annealing 55°C, 143, extension 72°C, 2 $D&&
HTIT o722, PCR ¥4 2 VB E DT D12 &4 1 +
AA YT EWBEEDY 1 2 VBT PCR 2175 T,
TP ZELLOREDOY A I VBB RE L.

5) AVIX I VEF RIS~ —4 vy —F N
Tu—7

PCR OMEEE V2 b 12U D4 > r o
CEERLSCLIIETSIA—RBEL, DNAYv &
¥4 ¥ — (Model 380B, Applied Biosystems %) #%
MvT20mer D—XDOA VIR 7 v A FFESRKRL
7z, &7z, PCRIBIEFEEARICNA 7V FA X323 7
U7 L T20mer DA VT X7 VAT R EEER
EH L7z (Table 1),

6) IWIEEETFORH

PCRIZEHERY 7 7V V7 2 FH AL TERKH
#®, TFYTLATOTS FREL, B4R T R4
NWIA—=F—LETEEBE L/, Y1 X~v—F—izid
$X174/Hae 11l digest (TOYOBO #) % fvy, iy
& BEIEERET O FRIEBEETFORE S &
DHELT:,

(A A =

OK-432 0.05KE/ml DIEHF D PCREHZ D T
7o 7z, PCR RIGH % 7 #' 1 — A4 )V TEKIKENE,
TN, FRRCREL L, BuTtryrardo
DNA %+ Ao >740%— (HybondN+, Amer-
sham#t) N MF VR Tr—L 1 TaNFT—%
rapid hybridization buffer (Amersham ) Iz C7v
NA TN AL R LTz, Table 1 2R L&A Y X
FVAF AL I —FNTa—7%T4RY X7 1 F
F P&+ —+ (TOYOBO#), (y-**P)dATP (7,000
Ci/mmol, IINf) L £ bicf Y Fa~x—FrLTRP T
BEBLIE, ATV TA X LT N TY T4 Xtk
DT AN —FA R TFV— N NTYT 4 VL)
ERAWTA— NI4T 7 42T, N4 F 4
A=Y T FF4%¥— (BAS2000, 797 4V A) 2T
232 K O radioactivity 2 HIE L, REFNE L2 EFEY
AT L T2,

8) HE LEHOYA A VEHEOHE

&¥5E Lo IL-18, IL-2, IL-6, TNF-a, IFN-y
EOBLZHUELL, RET7vE4ickY, IFN-y ik
IRMA &%, ffiid ELISA #&"WCHIE L7,

2. OK- 43285 RERI DRI MERLIR 2 B % 1 b
A4 >~ mRNA BEOR

1) %

BB, REEBLE, BEA4H2RE
Ufz, EHERBIIEMI3G, ME4pl, BE20, &
ERE 26, FHfE1TH-7, EHEENREERT
124458 > & 82 THHY63.05%, BMEEB X UEE A
TIE331K 0> 56T TTH42. 25, £ D¥91360.88%
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Table 2 Characteristics of patients and healthy
volunteers with OK-432 injection

Disease No. of cases(i.d.*cases)
Malignant disease 42(29)
Gastric cancer 33(25)
Lung cancer 4(2)
Pancreatic cancer 2(0)
Esophageal cancer 2(D
Hepatocellular carcinoma 1(1)
Benign lung tumor (D
Healthy volunteer 4(4)
Total 47(34)

Age(mean) : 33~82(60.8)

Malignant disease 44~82(63.0)
Benign disease and Healthy volunteer 33~67(42.2)

Male: Female=38 : 9
*i.d: intradermal injection

THotz, ERNE B3, i 9 FITH -7 (Table
2).

2) Kk

OK-432 2KE % FBOHAAD 2 LKA RS L
7z, BB L UBEERBER T, METARBERERCE
S5L7, AN, FRL b5 L RERI120G50» 2
VM 24BFRIC R L, PBMC 248 L 72, 5B OF
Mm% 12053 5 0 240FRIRICT 2 0B ERIE T >
& ATEIR L 7z, HiE L [ARkIc2 RNA 23 L, RT-
PCR#%# fToTOK42%B 5/ 4 + 4 1 ~
mRNA OFE 2 KRET L 7z, IL-18, IL-6, TNF-a,
IFN-y D 4OV 1 b A A Y RDWTERT L. AR
2> b u—niZid glyceraldehyde 3-phosphate dehy-
drogenase (GAPDH) % Hw7:, PCR %4 7 Vi
GAPDH #323% A 7 v, IL-653284%4 7 v, fillz 3
T25% A4 7k L, THliso PCR £GI3HIEE LR
C&lLi, ERARSTIL-18 &£ TNF-a O 5 & b5
HoALN §HICODWT PCREYOY Y Tay
k2T, ERRCBITL 2,

" O R
1. in vitro TOBRM 2 L 394 b A4 VFEHD
SRR AR
1) RT-PCR

PCRRGEH 7T b —IZEZ L 2 WHED PCR %1 7
VUL, IL-20545% 4 7 v, IL-60325% 4 7 v, 522
¥ A4 7V THo7:. RT-PCR EY) = ESkENE, —F
Vusravwf FRAELER, A2 ba—1o

RT-PCR #:% H>7> biological response modifiers

HiEASEE 29% 95

Fig. 1 Time course of mRNA expression for IL-1
B, IL-2, IL-6, TNF-« and IFN-y in PBMC
stimulated by OK-432 (0.05KE/ml) or PSK (0.05
mg/ml).

(a) OK-432

culture time
0 1 3 6 1224

(b) PSK

culture time
01 3 6 1224¢(h)

TNF-a TNF-a

IFN-v IFN- Y

B - actin B -actin S ——

B-actin D3> FiziZigy—TdH Y, RT-PCR AW
7 RNA BaZIZE LW = 57 U7 IL18, IL-6,
TNF-a &% mRNA 2 OK-432, PSK & & 58 % ED
WRELEEL 7, IL-2 mRNA oy 4 A4 >
EHRTHBEEND R, OK-4327T1k PCR #45% 4
ZMTS Z e kDB 3R & D RIROBEL R
Hahnzs, PSKTRRE S Do, IFN-y
mRNA 2 OK-432Ci 555 3 FefElR L D R H1EH
UZcd3, PSK TI324BR Z T2 <HBL Lok
(Fig. 1), OK-4320.05KE/ml T 3 il & & EE D
BESR L7288, OK-432 0.005KE/ml T0.05KE/ml
DBPE L H, IL-2& IFN-y mRNA OFHEINEN,
HEERBEBIVASGNRL, £2PSKicDoWwTiR
0.01mg/ml OFE130.05mg/ml DFPE L DS A + &
4 VBHOBENRFB VDO, TENLFEE Y —>
BRI TH o7z,

2) ¥¥r7ay b

IFIyLTav4 RRETONY FICBRCT
O—7BNATYVIL XL, ZONYEFREBETS
VA4 VA VBEFCHRT 2 ZEMVEHRSI L
(Fig. 2). IL-6, TNF-a, IFN-y THERETH > 2.
Z D ¥ OEENEN TR, IL-18, IL-6, TNF-« i
LI bEIERS 1 R TREI KBNS L, 3 R
TE—7 &%y, DIEEEL L. ©—27 K0 radio-
activity fH 2 55EAT L M3 2 &, ZOEFITIZIL-
B 1x3.2f%, IL-61312. 4%, TNF-« i34.8fF 385 L T
Wiz, IL-2% IFN-y 35581 3 Bl CREIC TR
ML, DUER24BRR & ORI USTU o, BEEAT & 2405
BEHET S L, [L-2124.96%, IFN-y 1314 74512389
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Fig. 2 Southern blot hybridization of the IL-18

and IL-2 PCR products shown in Fig. 1 (a).
Southern blot Ethidium bromide staining

01 3 61224 (W 01 3 61224 (h)

(IL-1B)
0 1 3 61224 () 01 3 B 1224(h
L]
(IL-2) ‘

LT/ (Fig. 3).

3) BWELBTOVA I VEAR

OK-4320F & TIX IL-18, IL-6, TNF-a X\ Fh
LR JHFRIR & D EWHR LA 25D, IFN-y 11 6 8%

47(1903)

gL b LR =R 7. PSK BHIEE T IL-16, IL-
6, TNF-a X3 d OK-432[E14E 3 Bk & v &/
2RDTH, i b OKA2ZL~REETH - 72,
IFN-y i PSK TIX24R E CI R TEETH - 72,
IL-2i3 OK-432, PSK & b T XRTHEREULTTH-
7z (Table 3).

2. OK-4328 SERI O R MEMIRIZ BT 541 b
% 1 >~ mRNA FHEORRE

1) BARANESH)

BEVRFMEEZAZITR 6 FIICIL-18 DFEH
%258®, 3Pl TNF-a OFHERD2H, IFN-y 3
FHINEMZ 1 BloATH T, —H, B5245F
Mgz &2z 4BID 55 2 HliC IFN-y OFEB R D72
(Fig. 4).

2) AR5

YA P AL COFEHEERD R WES % non-
responder, L4 % responder £ L7- & 2 5, EN
# 5348 @ > B 144 » responder, 204 25 non-
responder ThHh - 7z, T D 144D responder DT IL-
18, IL-6, TNF-a ® 3 2D¥ 4 + A A > B fER &t
NHESFHL TR ERE AFRD, 22 TID4
#1% high responder, fid>10%% low responder & L
7z (Fig. 5). high responder & L7z 48X, low re-
sponder @5 % IL-18 & TNF-¢ ® 2Dk b FHHH A

Fig. 3 Quantitative analysis of the PCR products shown in Fig. 1 (a) by
Southern blot hybridization. Numerical values of the vertical line stand for

relative radioactivity.
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Table 3 The amount of cytokine protein, IL-13, IL-2, IL-6, TNF-« and
IFN-v, in the culture supernatants from OK-432 or PSK-stimulated

PBMC, the same case as Fig.1

(a) OK-432
culture time 0 1 3
IL-18 <10 <10 860
IL-2 <30 <50 <50
IL-6 35 33 353
TNF-a <5 76 2,250
IFN-y 1 1.1 1.1
(b) PSK
culture time 0 1 3
IL-18 <10 <10 41
1L-2 <50 <50 <50
1L-6 <25 <25 112
TNF-a <5 17 55
IFN-y 1.4 0.7 0.4

6 12 24 (h)
11,000 7,490 8,410 | {pg/ml)
<50 <50 <50 | (pg/ml)
1,430 3,850 5,430 | (pg/ml)
8,890 15,000 | 19,400 | (pg/ml)
4.5 130 970 (U/ml)

6 | 12 | 2 (h)
45 134 337 (pg/ml)
<50 <50 <50 | (pg/ml)
396 726 3.840 | (pg/ml)
56 51 54 (pg/ml)
0.6 0.4 0.9 (U/mb)

Fig. 4 Change of the mRNA expression for 1L-18, IL-6, TNF-& and IFN-y in
PBMC from patients with OK-432 intramuscular injection.

IL-18 IL-6 TNF-a IFN- 7~
6 S
induced cases 3! ! 2 i
: 1
no change cases| 3 ' 4__| 3‘ 2.-|
7 6 2
4 8
9
[]- - - cases examined after 12hours (n=9)

- -

sz 4 BIDEE 8 Hlic DT RT-PCR EMD Y ¥
y7uay b fToT, OK43288 55 % 0 IL-18 &
TNF-« mRNARHOZE(E AT, B5HO radio-
activity fH % #500 & L84 % &, high responder 4
BIDFEITIE, IL-18 #35. 765, TNF-a 53395121854
LTWwaDIEXL, low responder 4 f|D¥Hi3 IL-1
B 1322/, TNF-a #°1.9f2T% Y, high responder &
Wit b low responder £ DHAS W IZEEL A b A A
YOSFEIN T Wz (Fig. 6).

EMEBE29FTix, 4 2 high responder, 7 F3

cases examined after 24hours (n = 4)

low responder, 18#43 non-responder T&% v, Bk
BrEE ADB ICresponse DEEE X otz
(Table 4). % 7: BRESTHEITE>BIZ response O
#=%H7- £ 2%, high responder i Stage I FEFID &
THo1d, HEFENCRETE X 2ERERED
o7z (Table 5). F¥JFEE b high responder 23
63.0£10.25%, low responder 365.4+12.55%, non-
responder #363.4+11. 2R CEB LMo T2,
z £
BRMIZ X294 b4 A VHBEFL2EHET 2
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Fig. 5 Cases of high responder, low responder and
non-responder determined by cytokine mRNA
induction pattern in patients with OK-432
intradermal injection.

high responder

low responder

non — responder

b : before injection
a : after injection
arrow : induced cytokine mRNA after injection

B, in vitro BT 2EEY A M A 1 FHEE RT-
PCRBLUA A Tyv¥ A Z2HWTmRNA Vv~V
EEHVAUVOREE D 5 R BT L7z,

1. OK-4320% A + % 4 > mRNA FHEAE
OK-43213 Z v % ¢z IL-12Y, IL-22Y, IL-6?», TNF-
a®, IFN-y, CSF® 2 Y% < D4 b4 > DOFHE
DRI N, TRREAFHA P AL VA VT a—
P—TH5H, SEHOEFES ORI TOHRELZTA
TOHA +H 4> mRNA OFEREFE I N0, &
BLr_RLTRIL20ABRETE Shotzdl, i
IL-2 mRNA 3 PCR #45% 4 Z M{To Tk 3 <M
HahiZe®E2238, 147 ve{DEERR
UToMEREETHY, RT-PCRECHEREDE
EITRENT,

AW T, OK-43212 X D invitro THEE I N2 VA

49(1905)

b A A i, RN mRNA OFES 3
3 1IL-18, IL-6, TNF-a &, EBh TH5E3 5 IL-2%®
IFN-y ® 2 BE03d o7z, ZZTIL-2% IFN-y DE4L
iR THERRCE> S Dex L, IL-18, IL-6,
TNF-a BWTFhbBERb LWk 707 7 —IWFE
RESHETHLIELEEZL L, OK432ICLD 7
HERDSHE S LT IL-18, IL-6, TNF-« % EDEA X
h, oTIneoy A M o4 058 THlgEREL
IL2R IFN-y ELIND LI A AT —F &
BLTWwiz,

AH S5k OK-4322% in vivo TRIRMC/ER T %

B, ETHHR, Ruwtwrruryr—v, 56
helper T #Hf4, killer T WHEFETZ 7 =7
& — RS sequential 27 KRB HBEL, ¥4 &
AYELTR~7u 77—y TOERBTIILL
Bs IL-6, TNF-« ’B5 L, T MilEOEPETIX IL-2%
IFN-y 8532 L LTED, 20D % [sequence
Etempo] Wi-ler7 27 —HlEY A DALV
DOFNBBBETH D EB/RRTWE, EHSD in vitro
DEBR TIFFRIIBROTH D, OK-4ARITHREFE
BRIBLTY A bV REEIRIEEZONS,
F—ZIRLTwinds, S5 RHERERELILRT
LY A ML OFRBRAONT, 2D X D2 OK-
4320384, in vitro Tk sequential s 7 x 7 ¥ —#ll
BOHBEBLLTHH A bAIACOFFILIL D
DEFEZHNL, BERBEECEEERLZCNT 2
OK-4320 KM, BN G ICEZBIN% WI'D
Frofde, RERE &> S BASENESS in vitro DRI IR
BRIz, 4 bh A vOEEBSKREPTL, o9
A M4V EBBECERLRT VWD EEZONS,

2, PSK ¥ A 44 > mRNA ZEEHE

PSK Tix IL-18, IL-6, TNF-« mRNA % OK-432
FEIRE L R FEEBER S L2 45, TNF- mRNA @
FEHREMTH -7, IL-2X IFN-y mRNA 347 <
&b 2U4RFE E THEEDHER S i o Jo. Hirose 529
i PBMC % PSK Jvinsg#L, /—¥> 7oy b2 T
IL-la, IL-18, IL-6, IL-8, TNF-« mRNA DOFE%
1R ARIZE D T % 98, IL-2& lymphotoxin
mRNA OFBFiIA & 7205 TR T, &5
SOMEREFBETH o7z, Licdo T, PSK T HER %
EHET LT Y U BREERFELBEWEL TV S,
LHSOZIL2I6RIBOEE LB ICHIAD S
i emEL, MESVIZ IFN-y i3 2 HEORBE EE
TRUHTHREHESWEREL TV, ZhdDIE
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Fig. 6 Southern blot hybridization and quantitative analysis of the IL-18 and
TNF-a PCR products in 4 cases of high responders and 4 cases of low respon-

der.
(-1

high responder

B)

low responder

b : before injection

2000 -

1000

radioactivity (PCR product)

before

o——e: high responder

after

(TNF-a)
high responder low responder
Case Mo 1 2 3 4 5 6 7 8
[ ] NEEREEN I
b a b abababababaesboa

a : after injection

4000

2000

radioactivity (PCR product)

o——0: low responder

Table 4 Case number of high responder, low responder and non-responder in
patients and healthy volunteers with OK-432 intradermal injection

high responder

low responder [ non-responder

Malignant disease |:

Benign disease
Healthy volunteer

after 12hours

n=23) '

after 24hours

(n=6)
(n=1)
(n=4)

Total

(n=34)

2 7 14

2 | 4
1 | N.S.
2 2

4 10 20

Table 5 Case number of high responer, low responder
and non-responder in patients with gastric cancer

high responder | low responder

Stage 1 3 5
Stage 1I

Stage I 1
Stage IV | 1

non-responder

9

1
4 N.S.
1

N.S.: not significant

&0, IL2E IFN-y BFHEIhic< b FEzoh
5h, KR TOPSK i 2L 2fToTHB 5T, low

N.S. : not significant

responder ® PBMC TH-7- AgEM B H D, % 7-
PSK BECERFMOMEL b2 o vliEizcE i
v,

3. ¥4+ A4 mRNARBEEY L A4V EE
B4 OBR

mRNA EH L B8 FBPOBEAEORFNEK S
A5k, IL-18, IL:6, TNF-a %2 ¥ 1 B2 I12 4 T2
mRNA EHAMEHRL T2 b DTIE, BHIE 3 B
BEDER LI, F72 IFN-y i3 OK-43205/N633 3 I
L D mRNA RBEIMNEHEL Twicds, BHIZ 66
gL D ERLE, 2hoDZ & kD, mRNA RE»
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51~3BHEOIA LT 7% > TEHAVSEEINS
bOEEZ SN, £LEAWTXTHERRAUT T
Bote IL-2%B T, RT-PCROBREA AL/ T v
A DHEREZIA LT T EERTRIET XT3
TBD, MBEOFEDZIn vitro DR Tid mRNA
HEEEAEER STV VTH o T,

4, RT-PCR it £ 2 mRNA E&#

RT-PCR i & 3 mRNA E&REIZ DWW TIZERD
WEDIND B, EAWERPTIEEE v HTER &
N % O X Wang &3 Gilliland 53¥48 T 7z com-
petitive PCRIEBETH 22, ZDOHBERA > F—F LR
FUT—FOERBLBETH ) FEBPRHEETDH
L, F=FZ IRl TwRw, EE5, RT IS
RNAQBE LHNHa > a—NTH 3 B-actin,
GAPDH @ RT-PCR#ER 2L, Zho 3HFEDE
RPBRIVNTHEIE, TRbERNEI bu—L
RNABEZKML T3 2 L 2REEL-LT, N
a2 ba—DONY RBEH—THDLHDIZONT,
B9 A v oA O FOBERIEL:. 20K
BTk, BBV A A A DO mRNA ORBENELET
PCREEH 7T b=tk 3 Lt BERBZEDLDNRS L W»
I REAHD 508, BECHANERSTZ S5, HEN
YFOBEBEORECRT VY P A—F —2AnEHik
DHEETH LY, = F YV vATuv L FREDOFKLIZ
ROEEEN BT, EMLERIZIE RIER >
A=W LB PCRPYYF U Tay bELZEICLD,
TN LORENY FOREDLETH S, SEO RT-
PCR EYOH¥ > 7oy M2 X 2FRETIE, in vitro
DOREFFIBINICB T 5294 b A4 > D PCREIGH S
FTh—HHVETT I —IEWREEEE I 5B 7
o, E—7Fidd o L HZEO mRNA BFEBHL T»
5b0DLHEHR NS, BEERESIO high responder 12D
WTHRKRTH 2,

5. OKARKEEFIBIT 5 A4 + &4 > mRNA
FE

in vivo T BRM &S X D&FEI L2941 b2
A >R ERERRETHY, BRM O%R
2 NKEM, Vo SBRy 7wy b 282 s L s
52 ENZHoI0, RT-PCRERLVHBED
YA+ A4 mRNARHETES LI, #
TREELRNT A—F —Bb - fe. BREIEE B
WREEOROD BRM 2HAN, KN 3RO T
BEL, REMEBF 294 A4 DOFHERES 2
% Z &3 BRM i€ & 2 Z OfE&RO 25 1k SRR

51(1907)

BriaTws 52, BRMEEORRKERE LT
RENTH S, o O3 IBEREHZIC PSK 1g # B[
BOES L, PBMCicBiJ % IL-6 mRNA OFHE % 4
Twb, EBES3HEEEE I OK-432 5KE % K
T#EL, IL-18, IL-6, M-CSF mRNA OFE % 2T
W5, B S IEFRERIC OK-432 2KE 28RN H 2
WIZERREEL, £EY 1 24> mRNA OFE
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Analysis of Cytokine mRNA Induction by Biological Response Modifiers
Using the RT-PCR Method

Hiroki Johira
First Department of Surgery, Okayama University Medical School

In order to elucidate the mechanism of cytokine induction by biological response modifiers (BRM),
the expression of cytokine mRNA in human peripheral blood mononuclear cells (PBMC) cultured with
OK-432 or polysaccharide K (PSK) was serially analyzed by the reverse transcription-polymerase chain
reaction (RT-PCR) method. IL-1 8, IL-6 and TNF-& mRNAs were induced within one hour after stimula-
tion. IL-2 and IFN-y mRNAs were induced three hours later in OK-432-stimulated PBMC, whereas they
were not induced up to 24 hours later in PSK-stimulated PBMC. Production of cytokine proteins increased
1 to 3 hours after mRNA induction. It is important to consider various host factors when BRM therapy
is employed. To investigate individual differences in response to BRM, cytokine mRNA induction in
PBMC from OK-432-treated patients was analyzed. In 4 out of 34 intradermally injected patients, multiple
cytokine mRNAs were strongly induced. We speculate that these patients may have shown good
responses to BRM therapy.
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