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EEODFHEEMFOEREE LWESIZEN, SIWVERZE T 52E4RA
MELBEFEEREDIRLZLEEINTETHS (1-7). ¥k ThHEEE
BEAEOBATEIELICUTELXDERCOREOEMRB LTHEELICEST
ZIENHELPEINDDH B (8,9)e ZDRD. N{FT 7/ OV—DESH
Lo T, AEESEAEOREEENTREL>TELILHHEEST. BE
EEEMEBEAEOEXR E LTORAPHFEINTWS, HTHYA AL
X Z DERNERAE» SREREER L LTRICEEHTA TS, LARLRY
5. VA bhA VEERICERDATAIRICRD, ZLOBEIRRELTCEE
=012, ThETCERIRIO=—_—REEF (Granulocyte colony-stimulating
factor; G-CSF) XY XuRxTF > (Erythropoietin ; EPO) R &, BUEA
DPHBRNEELR—HOYVAS M4 VHPERELIATWRICTERNS L, EX
EEEhE—BOYA AL DN TETZ,. A V¥ —7=zx0V-«
(Interferon- @ ; IFN- @) D XS ICERLHD S TCREBGHEEEZRTHOD
DPHBHRE, ZLEZOHMREZTA/CRETCEIRIFETMOEINTVWEODE
RTH3 (10,11). ZOEREHEIX. BV A I A L OEFRREED R
DTELNWZ EIZH B(12,13)0 THIFERICEEINEY A MhA U DBFES
IR SRERICED, BRIISESATLES 2L, ISR ESFE
DY A b4 VIEEPDPICBHBINTLES L RECERL TS, =
2. YA MhAA VIdBL AR RO U TCESRREBERAEZSBIELDD,
B AL b HA L2 I =PI o TEBDHEAZTRY S ABMHERFL TN
278, ABHRIZKREDYA b4V EBERALERS. 20V A A4S UK
B & T HREMERA L ARCTALERMOEAECHRIAIBCLES DT
H3(14,15)0 ZDR®, BEDY A M4 VEETER. TORIERDR2ED
EOICEENEG RN U -RKEERRS2ZRERIINTLEIER, L4
KEbHEX2BWERARED=O. YA bhA L OBERBARIRESHREEINT
LE>TWB, foT. AT Y ) OV —HiEBEL ToHEHRL LAR
EEXNZTHASEHEHEABI., . ZR2LwS EXRNMER
F5 LTV DI, ZRiZhRE 2 DORENEERZRRT 5FER. 7/
bbYA4 MhA VICEFAREEMNE L TN Z L3 THDOZ & TA bPAA



COERBREBEROPDISHNE T 2HRERAOAZERNICS I ST &
(DT &% Drug Delivery System (DDS)DBIRBLELRTTRER>TL %, L
DPLRDBS, ZOVA A4 v OSREBEROHRD S BN E T 3REER
CEMERODORREL 22 Z0MOERA L 248 L. HEWBEER DA 2 BIRIIC
SlEHT NS “UA b AA VAOEHOBIRMEMNE” CHET 2MERX. XY
ERZOEHICBVWICEEDP DR LR 2METHIICHBEDH T, KE+H
KR ITDORTORVWOLBERTH 5,

EF, FEEGHERHIOKBESSTFERAIES. WDBIESTFNA
FAVaT—alhPERINTERE16-22) TOEDFFNAZFIL V2
F—va ickb, SEEEEHEORDPITOLFV A X2HWARIBZI LI
LV EBHMEERZETIE2L L3I0, SEFRHEIEREICES L ZEMiS
FFDPERT DUEEEICL ) 70577 —E 5 OHER2ER LE S Z &P
#HEh3 (Fig.l)e ThONLAIL V2l — MIRIZE D, REEEKTT
REREEEHEOBEOMPEBHOEE., BLEAREREDOHE LHFERS
b, INETRFPT /Y Y - F7IF—¥ (ADA). R—X—FFYP A K -
T4 ALY —E (SOD) &, EXEASFYELZEBLTEL5BREHNE
DRBFNAZFALVall—a s PREINTERE16-19). FiZ. ADA @
mpEFHHEREZHE LR FL 7V a—)b (PEG) 2> Va2 —b,

Tissue

Intravascular
space

Polymeric
Modifier

Glomerular Filtration
Fig.1 Purpose of bioconjugation of bioactive proteins



PEG- ADA I&. ADA REFEOBRFBREE L U TKETIIEBICEIRGHE X 1.,
ZDEEDPRDENTNE(23-25) LB LAEDSE, BFNAZI V2
T—valill3EaMEXROERAMLIE. ChETOLEIABRREHEICRE
BIRTVWBOBBERTH S, CHRBEAFNA AL Var—varid, &
HESEREOREM 2R LI VZ—F T, BERRACELIFEDL 7Y —
CEDREELELTEIYA MM IZBVWTIE, BMESFICLDLEEED
L7y —fEEEIHELTCLEY. HIEEOKERETZBOTLES 0
THB. ULEDV A bhA DA FarVar—ya itBIsBEREE
BULESZT, BLRZINETIZ. EFNVYA A4 L E LTOBEEEERF
(INF- a) OBHFNAZAI V2= a L B2RlATERE(R6-31). ZDRE
R HLEE BFE. 27V XEOMEBZORI KR L. BRHIZEBLEE
BEMHZEEZRETI & T, INF- a DARBEEE - REESDCESHEGHTHE
ZRENICHLIEELICEZHLPIILTE R, EHICHLIEZ. EFFigsF
DET2PBMENFECEREREICLY, N Fa Y2l — MuEEE:
HEHEOEEAHEIREL EGINDZ L, IBNNfZa Va2l -3
VICAWABHESFC L 2EEEMEAEOEANESHEERICIY PO—
WLB/BZ L BRUTERB2,33). UEDERIZ, BFFNNI LTVl —
YavOXRENMERX. CNETOMRICASNDE LD REMEHEOEZIX
UHETE2EYMOERIEARELICDAD ZDTIRIRL., FINT 3E8HE5
TFORMEICE D, BRBRERARBRIICE L -EEARNEEHFER2G 5T LD
. BHEARBEEBAOBIT2IRITIIL T, SRZEEERZ2ETZIVA
FhA L OERBEREROAEEBIRMICBIEHTEVSEY (FA bhAY)
NDERDBIREMEICIH B ER LTS, LPLRDES, COBSFN
AZF3Val—aOBENEREICER L. Y1 AU REDEYOD
EERAERERFEZTV. EHOBRMERZEEZS LT 5MRELBEET
Hbo ZITEMETIE. MMREEREERAEZET 2 L TEXRMULIEF
INTNWBAL F—O4F—8BETNLYA PO E LT, BLFNAA
avay—aiz&h, A4 A4 OHEARELERKS & HIC. EA
DRTDI =TT 40T dHEIRE HRBRRIEAOEBRKEREZRL T
{Z&&EIELT.

1. BaFNAFaLVar—3alitkdyAd a4 OEREBEE

FBIRAUIE AR O #ET



2. LUEMMORRINEBSFNAATIL V2T — MEYA M A4
VERABUBAEET L YA —y a L EOER
3. B ARAEENEIE L e 58 BiE LS RIBSE S TOMR
BiTo7e MEOWEICLD, A3 - REMOBEIhEESFN/NI AT
Calr— MY 4 b hA UBRDS TR BL0 DDS BEICET AR
HIRDBELNEDT, ICETHRILLTEEDERETH S,



A G

& —# Interleukin-6 @ PEGylation i & % HWIEHEH ORIRKY
4

FEEOHERL. BERICX 2EBRIE. EELFENRETRTHION, E
BLEWEAZMS EHIZ. BEOTH 2RERINATLEN. £7 LR
B OEERBRERIXES TR, FICEBEIHIC X 3 /MRBDEIZERR
WRTN - FIRBEREL o TVWES X, CheRETE2EXRIIREAES
NTHEST, MMRIEIMERZ2E T 2EXROBRIFEINTWS, EFA
v —04¥>2-6 (Interleukin-6 ; IL-6) 2iZU®H. WD2PDOY A bAhA
CHAMVMRIENERZ2E T EHHLIERD, ZORKIGHDPEFINT
W3(34-40) LD L. IL-6 REDY A M4 ViIZMHFHEBHICEDTZ LW
. +oRMMREMSREZE 2 -DICITREERRS2EBV SN, HICE
EREEAERE LT LE>TVB(@1,42)0 TOS X, ThEHA MhA VI,
%R in vivo EEBYEEARAETAEDHIC. EARICERES LERBICIZENE I35
BEEAUAOERZBRABICBENTLE > 2E, BWEAREORT, BEZOD
ERSAZE#ERDDER>TN5, 65T, IL-6 REDIVMRIBIER2ZE
T34 ML VERMRELR E LTCAIH LT L 20IKid. ZORARE
MERET L L LHIC. B L T2 MI/MREIMER & Z OfOEH 2 RR 25
L. EAZERICERE 2S5 LE28XT 7/ 0y —0FHRBHRIPREL 2o
T %,

IL-6 X%%). B #ifgnEE, 2t288 33 TH#HEEF. BSF-2 &2 LT
BEXNEYA bAA U THDHA3) BICMOEYEEZFE I SELXORT
LE—DIDTHBILHESPERD, HE—LUTIL-6 LHHENDLSICR
572(44-52)0 ENIL-61X183 PI VEBDPORZSGTFE2 FOEHETH D,
SEREYEEEELTCVWBILDPHELPEINTNS, ZOEREHE. B
M OFAEEHBEADOAMEEEG3). T #E0EELG4). FicBT 3248
HEMEEDZHEGS). T5F /¥4 FOHERESS). BAY U FU LMl
DEHE(57). EBIMBHIEOMEIRHEGS). EMARRBIC X 5 M/MRIEMERZ



Table I Multiple actions of interleukin-6

induction of B-cell differentiation
acute phase proteins in liver cells
IL-2 and IL-2 receptor expression, proliferation and differentiation in T-cells
mesangial cell growth
neural differentiation of PC12 cells
keratinocyte growth
growth promotion of myeloma / plasmacytoma / hybridoma cells
inhibition of cell growth of certain myeloid leukemic cell Iines
and their differentiation to macrophages
enhancement of IL -3-induced multipotential colony cell formation in hematopoietic stem cells
and induction of maturation of megakaryocytes as a thorombopoietic factor

EPHEINTVS (Table 1) (34-37)e COHRTHEERNICRBEEIN TN
DOPM/IMREEREERTH 5, IL-6 IZEMKEICHERTS IL-6 LT —
ENUTERROSUEEZRET 2 2 & CRMEI/MREZENI®2 2 LB
HM5NTNB(59,60)e CDIUVMREEZE > TWSEHKIE. BHEFTOARS
I EHBIROERECHOEABRICOZS < FET I LBALNTNS(61).
ERRPMIMREZEE T ZHBRVEREZRXICERBEI N TNRWS, REDL
CAEL LTCEHERCHNEARCEESNS I L2EMIT 2HMRIZSER
HEINTWNB(61-64)s DT, IL-6 ICMHHFEFEHOEREZHNE LEEST
NAFALDal—2aleBEATAZ 8T BBRILLMMMREEEHEBTE
2HDLEZON%, —/HT IL-6 O - BEZIXL® L T 52588~
BT, Bk UMD SRRER. TROBEERARROERLR>TWVWSE I
EDHHBNTNB(55,57,65)0 €T, MEABEMASHEZ IL-6 T(T595C
T, B E T2 M/MRIEIMER & ZDMOER L 2BIRFBEL. 1ELLE
FERZHERIBE2I L, BIL IL-6 CEHOEBRE2GE5T 22 LT IL-6
DOEFRCELOMERZRR LB O LHRFINE . ZFZ THMFETIZIL-6
BEFNVTA PALVELTHAW BAaFNAMFIVar—vavitdoTy
ERERIGAICE S V1 M hA U BAOASFEE EE A,

55— PEG{LIL-6 ORIEL in vitro NfF 2>y — MEFBHED
£ 2]

RY i?‘l/ v 7y a—)V (Polyethylene glycol ; PEG) &, HiFEME. &
MPBDH TN WY, HERERHCREINTWERLEMDOEILSI NG
BAFTHB(66) SHHRABINETIIT>EEHITFTFEFDORAI Y —



ZUTRBOBER. BERED D VWIREF2ET AESFRARE L OHERE
ADPEETHI2OIIH L. EERTH S PEG . HlEELOHEEASIZL
AETRNZ &, F-. BRABERITICED. SFIXMS U REDEHEDEY X
FLIOR UL VBREDBUKEDOENVESFIIE. Bz OHBENERIC
WORAENGVMERICH B DIZH L. PEG IEZH 5 DMEBMICITITLACEY A
ENRNT EDHEIL TN 5(26,32,33) 0T, MHAEEEREZENE L
N4 FarTal—a il HWAEBHESF L LT, PEG ZIEBIZHELT
WbbDEEZLNE, T TET. PEG 2EBHESFICBEWT PEG 1L IL-6
(PEG-IL-6) Z{ER L. IL-6 OmH#HENE. IERNREEEOAELERAE.
52 PEG OAFE. BHE, 4791 X, EEOHEEZ®RE L. PEG /\4’
ZAaryal— Mg EE L.

PEG5K-IL-6 DR
1.4mg/ ml @ recombinant human IL-6 (IL-6. A BRI, B
", L0#5) 25¢ PBS B (VY UBBELEERIRE. pH7.4) 500u1
IZ. methoxypolyethylene glycol succinimidyl succinate (ssPEG. 4 -
F& 5,000, Sigma Chemicals Co., USA) 24mg (BE&FICSEh 3 IL-6
DYILTI/ERIHRLUT 10 FENVLRE) Z2MZTESL. ERT. 10 /M
RODICHBIESLILT. IL-6 DUV FTIJVEIIH LT PEG N ATV
Vary—varE{Tolk. #D%. 0.3mg Des-aminocaproic acid (Sigma
Chemicals Co.. USA, ssPEG ICXN LTS5 EENE) 2RMT2ILTRIGE
BEFELIEE, RIDETAPHPITT IV 3B HPLC (3 A: Superosel2.
Amersham Pharmacia Biotech, Sweden. BEEWE: 0.05M V) EREEE.
0.15MNaCl, pH7.2) 2 & W BESFY A XIS ERER L .

EBLTE BEFED
PEG O ¥H5F& (Mn) X, )V 538 HPLC (HF L ; TSKgel
 G4000PWxL, B —#RXa%t, HH) AT, =# PEG (TSK iZHEK Y
TFLFFTAL R BY KA, HER) CL2REHBEIPSEH L=,
/72072 3arD PEG-IL-6 OEYHFEIZIX. EHEXY ¥ — K (Gel



Filtration Calibration Kit. Amersham Pharmacia Biotech, Sweden) IZ &
SEEMBISBEH U EBFYSTFEEERA Lz, 72 IL-6 FFHICHEET
% 14 QY D UBEEICHNT S PEG BEE. BLUEMEL LT, UTORIC
LOEHINSEZER L=,

PEG &% = (PEG-IL-6 DFHHFTFE) - 21,000)/ (PEG DFHHFRE)
1E8TE (%) = 100 X (PEG F&E)/ 14

PEG2K-IL-6, PEG12K-IL-6 DEH,

PEG2K-IL- 6. PEG12K-IL- 6 DERRICIE D F8 2,000, B X 112,000
@ ssPEG (sunbright-20. sunbright-12M, HAMEGRE, HERE. &b
#E5) 2AVWE, RIGHEKIXESE PEGSK-IL-6 DEREICE L =,

PEG-IL-6 @ In vitro {EMEIGE?

#& PEG-IL-6 DLiEkiX. Matsuda 5DFEEO7)ITHEV, IL-6 ML
JEHRRTH BT RNA 7Y R—<, MH-60 flifgZ AW THEL =, MH-60
HifEIE 200pg/ m1 D IL-6. %0k 10%% B IE (FCS.Bocknec Labolatories
Inc., Canada) Z&% RPMI-1640 FHTHRMRIEEL, IL-6 22T VISR
TI3EFELEZDBERIZAVWERPEG-IL-6 ZHVWT. 5D U 10% FCS
=48 RPMI- 1640 $Eti CEFEFRFFIZER U/ 96 FUSET + v ¥ 21, 5x 10°
Bl-5> MH-60 Ml ZEE L=, 37°C. 72 FFEEEEE. MTT %IZ X b Mg
FEEHE U izo toiEtE (BREEN) ERKRIE IL- 6 (Native IL-6) D% 100 %
ELUTEHLUE,

BRI

EMERRICTAIFLETI—LOBREETEY A M4 VICBIT 2B
B FOHERLBHE (IL-6 ~O PEG HE&HE), #FV (4 X (PEGALIL-6 D
FESFE). HEEREDEREZERL, BENA A Va2 —YalEk
HFE2ROH LT L EHIZ. PEG-IL-6 O&FRRIX. FESFE 2,000, 5,000,
12,000 O PEG Z2EBfiEaFICAWTIT> . SEFEHENEICELEHSS
FeNfFaryalr—ralI¥sh% ILEEGEHEAE LBFESF
EDBEFEICE, VYT I BIINT 2EETXFIVEE68). B TP X



V69 ANVHEFINEIIHTEHNED A I RET0). £z, FF—I)vE
AT BHTLA I RIETLREBPFSNT WS, ANVRY A I FERANVEF
UNWEETIVEOWAERIGTH D20, EHESFEBITGFREBEFOD
BHRRBEBIBRVWIEDRINETORLOBEPSDHL P LR TY
%50, YL A4 I PFERICEALTE., —RIcEFEFRICEROTF A —NVERIDRL,
. MRBERRFICES T 3BEBEVAEDIC. FA-NVEDEBHIIEEE
TEBEB . 5T IL-6 TBWTXEROF 4 —INVEDPEELRNEZD.
IL-6 DPEG NA A Pal—yaitvl4 I REIBIRLERV. —A.
WOLTIVEREBHL LEFER, BHESATFLEHED ) VVRERER
MICRIGZER/E5 X, IROEBRIGEBIT/IREDFREFE LTV S,
ZITEHREIIBOTE. VA PO VWIS REBIIZ LWEAEREGRELER
BRAVWREVWSHEBZIERL, VYU PIVERBEOBHAEDRITD.
RO RIGFHEPRELHIR (BB, PERET. 30 FUA) EHETIFNVEERSE
—&RE U7z (Fig.2)o

0
H3C (OCH2CH2)nOC(CH2)2CGON + JL-6 —NH2
ssPEG © 00 Lysine amino groups
H
—> H3C(OCH2CH2)nOG(CH2)2G N — IL-6
‘ o)
PEG- IL-6

Fig2 Preparative scheme of PEG-IL-6

th-IL-6 is dissolved in PBS (pH7.4) and mixed with 10 molar exess of
methoxypolyethylene glycol succinimidyl succinate (ssPEG) for 10 minutes at room
temperature. Then s-aminocaproic acid was added and reaction was stopped. The
reaction mixture was purified and separated by gel filtration HPLC into several
fractions.

¥ RS FE 5,000 OFFRmEMEL PEG ZHWT IL-6 ONXF 422V
Var—varERAELIA, HFE2F~9FDPEG-IL-6 (PEG5K-IL-
6) BE LN BHE- A F Y1 X-EEOMEE RE T ER T, 7))V 558 HPLC
WCEOBELZODFY A XIZHHE LU= (Table 1), MH-60 fifd% /= in vitro
EMEIEORR, PEG-IL-6 DOHFEYE (BEEHE) BHROMME>TH
DETBIEHHB LR, IL-6 @ Lys 171 XL & 7% —EE&EATEREICH D
NABEHRICIEETHIILPHEHLPLR>TNSE I B 5(72). PEG /N

9



Table II Characterization of PEGSK-IL-6

Fracton ), Dooreeot ®) Moo B) - Remaining ¢)
Moadification (%) Modified Lys Activity (%)
1 93,000 100 144 1.1
2 83,000 89 12.4 125
3 71,000 71 10.0 30.7
4 59,000 54 7.6 51.0
5 46,000 36 5.0 71.0
6 34,000 19 26 813
Native IL-6 21,000 0 0.0 1000

PEG used this reaction was PEGS5,000.

a) Average molecular weight ( Mn ) was determined by gel filtration HPLC ( protein standard ).
b )calculated from Mn

¢ ) measured by growth assay using MH-60 cells

AZa2Val—val il K3HERETOERDO—D2 L LT, EHERRICHE
5323V 07IEINT S PEG HBEPEZI SN, FHAFE 2,000 B
LT 12,000 © PEG ZRWTIEE U7= PEG-IL-6 (PEG2K-IL-6. PEG12K-
IL-6) IZ2WTHEBOME 21T o7~ (Table ), BHiESTFOHEHE (5F
) CIBHR- hEEOMERZE L= 25, PEG OHFEDPREVEZL,
Tbb. BHESFOERRFPEVZICEMHED LRI T 2 HHEEET O
BREEFLVWHDTH -z (Fig.3)o LLEDOERIE, IL-6 DHIFEMESEERRIC
59 % Lys171 ~®D PEG B8i/2 i3 T <. IL-6 ZH/ES LT3 PEG #HOD
EDICELANEBEICL>THBERDNUTULESCLETETEHDTH %,
F7= INF-a® PEG NAZFarVar—2a iZBWTsERKIC. HEOER
WEBSIES FIECHEERLEFBEMHETERLEZ LS, IL-6 REDFEERRIC
BEOFLETY—LOREERETIVA PAA VOESFNNA ALV —
2a BT, EERLICAET 2V P VREDBE I TIERL, B
EATORERT 2 AABED HIEEETOEERER L 25 I PRI NZ,
b, U4 VAL VOB FNAF ALY a2y —Y a VIZERREELEZR
LE2aEE2ET S —HT. LEEOETEZEBVTLES WS, WHDH]
ERS>TLES LB GRS,

10



Table III Characterization of PEG-IL-6 using PEG2K and PEGI12K

a)  Degree of ) Remaining ©)

Fr. M Mrodification (%) Activity (%)
PEG2,0001L-6 1 45,000 8 370
2 36,000 54 744
3 27,000 21 855
PEG12,0004L-6 1 107,000 51 40
| 2 89,000 40 108
3 72,000 30 35.1
4 54,000 20 649
5 37,000 10 885
Native-IL6 21,000 0 1000

a) : Average molecular weight ( Mn ) was determined by GF-HPLC ( protein standard ).
b): calculated from Mn c) : measured by growth assay of MH-60 cells

100 ® PEG5K-IL-6 Fig3 Relationship between degree
B PEG2K-IL-8 of modification and remaining
- A PEG12K-IL-6 activity of PEG-IL-6
X 80 f The data in Table II and Table III
> were plotted.
>
% 60 [
&
[}
c
£ 40 1
@
1S
o
o 20 |
0

0] 20 40 60 80 100
Degree of modification (%)

BTH PEG-IL-6 OI/MRIEMMERIE®HRR

BIETCIZ PEG-IL-6 D PEG N4 A Y aly— NS in vitro TEHME
U7zo ZZTCWIT, in vivo THK PEG-IL-6 O M/MRIEMER 2B L=,

N
M !: -

PEG-IL-6 @ in vivo HI/NMRIEMIER L. Native IL-6 £7/2{X PEG-IL-6
Z C3H ¥ 2 (M. 5 B, HA SLC BkRXatt. &) THETICRE5E,

11



RHWICESHRE DR L, HEMRBIEEE (F-820, REEASFHRAS
. BE) LAV IU/MREZBEIEST 22 L TaMELE. FBEY L7V, F
YU7—&UT 0.052FMBE7ZNT I (BSA, 707 U FE, MAtMEL
FHRAEt. RKR) E64EERIERT 2004 mouse ERBXS5FHEL )=,
Control ZiZiX 10 ug ® PEG &5 LU=,

3L

BIMRY A b A4 2 OEARRICIE. —BISENHEAORGEIRIED &
BLRDEDH. IOHY A M AV OBEFELLTEIETERS, H20VIEE
BREZEATIBEDPRETH 5(73,74). > TEARNEZEEDRE LD HRE
L& % PEG-IL-6 ICDWT . ETRETHR2To7=. £9. PEGSK-IL-6
WDWT, RT V==V TOEKREVT Native IL-6 HEWIELDHFTA
X (F55FE) D PEGSK-IL-6 (BEHFED DD SJEIC Fraction.1~6 &
#FiJ7z. Table 1 228K) 2&H 7 HEETHRS L. REM/MREZEIE L
7= (Fig.4)o Native IL-6 5 TIX. #5504 4 HE F TIIM 5 RMM/HIR
HOBMEITZO 502>k, 6 HELUREIZ XL S 2L BSEKRENZIL/DK
HOBARDPEEINE, /- 10 ug/ day/ mouse D Native IL-6 259 5
LT, BEIBVWTRKESEME (&5% 6. 7 HE) TH 70%0HM%
MU 7Tzo & PEGSK-IL-6 OH T, Fraction.4 (Fr.4. FEHHFE 59,000, &
HhE 54%) OFRVBERDHRE L ®RERLE 3 HED SFE LI HKMM/MRE D

230 230 Fig4 Peripheral platelet level
after s.c. injection of PEGS5K-
IL-6

Native IL-6 or PEG-IL-6 were
diluted in saline containing 0.05%
BSA and injected subcutaneously
everyday for 1 week. Control
mice were given 10pg of PEG.
Blood was taken from tail vein
and platelet number was
measured by auto platelet
counter. Data represented as % of
1 ! L L L platelet number of day 1. ( n=5.

200 [ T-|- 200F
180T

100 [OPS

S0

i
1 3 5§ 7 9 11 13 15 1 3 5 7 9 11 183 15 meaniSD)
FAEARAA YYYTTY R
Control —— PEG-IL-61 ug
Native IL-6 Fri —°— Fr4 —*—
10 ug = ~—o— Fra =% g5 —&—
1 pg —a— Fr3 — %~ prg 8

otuyg —a—

12



HEMUESD, IL-6 B UTED 1u g/ day/ mouse DRETEHEK 2.3 fFICHE
MU7. BB PEGSK-IL-6 Fr.4 1. Native IL-6 @ 10 fFL EICH BRIL 5
M/MRENWERZ2E T2 LB LR, /-, Frd XhdEFTE (Fr.l~
3) HBENXESFE (Fr.5. 6) ® PEGSK-IL-6 Ti. Native IL-6 & H#R
LT ZDI/MRISIERXRRE (Fr.1~3) »5 10 Fk#E (Fr.5. 6) TH
. ZTOEREHRDRIE Frd LDIZ LWL ERDE, BB IL-6
@ PEG NAFaAryaly—ra izBnTid,. ZOMMREIMERZREX
HERIERBIEFIL V2V — MREDPEETHILPTREINZ, TODX
HZZXLIZDONW T, RYEEENETEICL DV BOSIIBVWTERZEAZ.
Z TRz, M/MRISIER DK E D 5= PEGSK-IL- 6 Fr.4, 5. 6 iZ2DW\WT,
BEEREZERIT 22T, ZOERAEEFHML 2.

2500 150
Control —a—
3 Native-IL-6 3 Control
o 2000 100 L H Native IL:6
2 125ug/day —v— W PEG-L6Fr.4
Py 25 pg/day —a—v & P PEG-IL6Fr.5
2 1500 s O PEG-IL6Fr.6
£ 50 pg/day —O— <
F g EGUIL * S0
5 . PEG-IL-6 (1 g /da
2 4000 fyPh 3 ¥ (1 vg/day)
E Fr.4 ——
N P B —— 0
1 3 5 7 9 1113 15 17 Fre —— 4 ’eee"%é‘qo %0 7o ‘o
4 A ‘ (day) (ug/ day)
Fig5 Peripheral platelet level after sc. injection of PEGSK-IL-6 Fig6 Peripheral platelet kvel after s.c.

Native IL-6 or PEG-IL-6 was diluted in saline containing 005% BSA and injection of PEGSK-IL-6 on day9

injected subcutaneously. Samples were administered every 48 hours for a week.  Native 1L-6 or PEG-IL-6 was injected

Control mice were given 10ug of PEG. (n=5, meansSE) subcutaneously. Samples were administered
every 48 hours for a week. Control mice were
given 10pg of PEG. The % increase of platelet
number on day9 was represented.

2 Hiz 1 [E. 54 EBEICBWT. Native IL-6 50 g/ day/ mouse DI
Bi2&koTd. HBERE I HEIZL S PLKBKR 40%DIM/MREIENZRICY
o (Fig.5. Fig.6)o —H4. PEGSK-IL-6 Fr.4 IZBWTiK, &EF%G
3 HE T TIZH 40 % OXRMIM/MRBOEADPRD b, M/MREIX day9 T
EXEZTRL. DTH 1u g/ day/ mouse DS T/MREUIRK 2.1 FICd
AU 7. ENH PEGSK-IL-6 Fr.4 i, Native IL-6 LHBE LT, 1/50 LT D
EWSEDEARET, KVEL. kv, BREHZRELR/Z2HDLEX
5N 7zo PEGSK-IL-6 Fr.5. Fr.6 iZBW\WTH Native IL-6 I HARMMMMGESE
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BoOEEHBIIBERINED, ZOIHBEIX PEGSK-IL-6 Fr.4 LD HEET
HoMzo THIZ, PEGSK-IL-6Fr.4iZ3 Hic 1Bl 3 HOTEIZBNTH.
1 pg/day/ mouse D®’ET 1.9 FHOEKN L T3 M/NMUIEBMEAZRLZ
(Fig.7)o

2500 Control T Fig7 Peripheral platelet

Control mice were given
lopg of PEG. ( n=5,
mean+SE)

Fr.6 —ii—

=) Native-IL-6 number after s.c. injection
-~ 125ug/day——  of PEG-IL-6

2 25 pg/day—e— Native IL-6 or PEG-IL-6
- 50 pg/day—O— Were 'dlluted in saline
g containing 0.05% BSA and
= PEG-L-6 (1 pg/day) injected subcutaneously.
2  Fr4 —@&—  Samples were administered
1) Fr.5 —m every 72 hours for 3 times.
5

a

‘ s.c. injection

—7%. PEG2K-IL-6. PEG12K-IL-6 [ZDWT & @ERIC I/ MIEIER %2
Pl L /=R, PEG DAFENDINWEDIZEYSTE 45,000 DHDETL
PMEBICERP o/ PEG2K-IL-6 TIXEZEREAEREIBOLNRP O

(Fig.8)o —7. PEG12K-IL-6 2BV T TIPS F& 54,000 O PEGSK-IL-
6 Fr.4 7" PEG5K-IL-6 Fr.4 X EREOMU/MREMERZRLEHDD, D
Fraction TIIBEERM/MRIEBRIEAZET2HDRBLNRD 0T,

Control‘:j'l Fig.8 Peripheral platelet level
. ; on day 9 after s.c. injection of
Native IL-6 (25 ug ) | PEG2K and PEG12K-IL-6
PEGSK-IL-6 Fr.4 (1 ug)

Samples were injected every 2
days for 4 times. Each value is

PEGIK LG — Fr.1 m" repn;)sent? as ;%-of gl:te_lgt
)| P2 L2 ey
L ma ’
[~ Fr2
PEG12K-IL6| Fr3
(1) Fra

— Fr5

75 100 125 150 175
% of control
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Z T BbRWIVMRIENIER 27~ U/ PEGSK-IL-6 Fr.4 IZ2DWT,
SHIIREEBZEZF DIV THRE2ITo = (Fig.9. Fig.10), BXRM/MREER
L7z day9 TH® T % &. PEGSK-IL-6 Fr.4 2B\ Tik. DTFH 0.1ug
/ day/ mouse DIXETH. Native IL-6 50 & g/ day/ mouse & FERED I/
REMEAZBELTCVR I EHPHBELE, $2b5, PEGSK-IL-6 Fr.4 &
Native IL-6 {ZEEX 500 5 OMU/MKIEIER 2 RET 2 L BHEL RS
Jzo D 500 &5 BEERAE®RRIL. BLEEESEREICN L TBE
KITONTER, HSVIEFFNALALVar—>alil ks EAEEY
REHERTHRROBDTH %,

- —*— control 150
=2 Native IL-6 (pg/day) O Control
2 —O0— 50 £ Native IL-6
;‘< —A— o5 §100- M PEG-IL-6Fr4
e - @
-é 125 g
PEG-IL-6 Fr.4 /day) =
f:: - (ng/day) <2 50
o ;
° —&— 03
g - o —e—
1 3 5 7 9 11 13 15 17 : 09 E
7. o,0,0,7
A A A A day A: s.c. injection é’.5‘9"‘3\06‘0‘0 Q7 e 0
(ng/day)
Fig.10 Dose-response effects of PEG5K-
Fig9 Peripheral platelet number after s.c. injection of PEGSK-IL-6 1L-6 on platelet production
Native IL-6 or PEGSK-IL-6 fraction4 was diluted in saline containing Native IL-6 or PEGSK-IL6 was
0.025% BSA and injected subcutaneously to C3H mice. Samples were administered every 48 hours for 4 times.
administered every 48 hours for a week. Control mice were given 10ug Increase of platelet number on day 9 were
of PEG. ( n=5, meansSE ) indicated. (n =5, Mean+ SE )

UEDRRID. IL-6 OIU/MRIEIEROSERNERETVWEIEHED
YAl b EEDEEFEL P LR, BERIZBWT, PEG 2EMias
FICAWTIL-6 DA A A Val—varz2iTolge. FTHLFE 5~6
AREONAZ Y2y — MRS FERETT % 2 L B IUMRIENIER 25%)=
WICHEHBRI BB E2—DODXETH I LhmahE, £k, BHELFOS
FEE LU BRELEERICBW T, FY9FE 5,000 © PEG BEHE
LTCWBZeHmBINE, bbb, IL-6 OIUVMRIEIER 231K X  HEia
T5EDICR. EREIEAFEESI BRIV OTRRL., BHESTFOD
DFEPCEBHE-FFVA X-BEHEOHBEZFHCKRE L. ZEB8XGFE2RETN
ATV 2T - MERAFREI LTV Z LD ERTH D LE L BN,
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FT=# PEG-IL-6 O&I{EH

INFETOMEDPS, BERHETD PEG NfAavVal—yalick
D, IL-6 O BRRERIER TH 2 M/MRIBINIER 2 RERICER LTS 2 &34
BEUED, IL-6 ZIXLHETEELDY A b hA U EBEOBERTH 5. T
ZEAZAET S LICREET 2BHEAREZ D ARICHERBRINTVWEDTER
KERERIRWV, TRbE, IL-6 EEATFNA A Valy—al T 51
Bl IL-6 OIF#HFF R L & £FHBEA~OSHIE &\ S EABIREHEIEIC X
b, MERERKEENE UZIVMREEER L. Dl & mMENERICS
WTHIERIINZ2BWERARBEL EZHBE L. IL-6 OEERSREAOAZE® L,
IL-6 DEERL LTOFAEEZEIEHITILICH B, £ TRIZ PEG-IL-6
DB ERERIEA LBERORBRBE DO B ZHA 72,

mMEZNVT I VEEDQHIE

E—EFE_HiTiTok 2 HIZ 1 BN & 4 EREOERIIBWTRIML &
KEMMFESEZR V. PVTIVEERFTOLILVY VT ) —VEKICK
ZPNVTIVHEIEFY N (FIVTIY B-FRIMUIO—, MHMETERKS
. RKBR) 2ZHWTHREL =,

M35 1gG1 EE DF

MmyE IgGl BEDHIZEE Enzyme Linked Immuno Solvent Assay
(ELISA) IZX DHIZE L. 96 RELISA 7L — MU P FH v X IgG Hilk
(Jackson Immunoresearch, USA) ZEMEL L. 2REA7TOYF > 72T
7 (Zovrz—X, KEFEERRASH, KR). BEARL LR 7
. BIUE#ET Y X IgGl (Chemicon InternationalInc.. USA) Z¥HI L.
2 BERE#% %% L 7= -Horse Raddish Peroxidase (HRP)E#H 7 U FHi~v v X 1gGl
Pifk (Zymed Laboratories Inc.. USA) #NZ. 2 RE&BHwEL. EEHBHK
(3,3',5,5"-tetramethylbenzidine, TMBZ) 2 X CTHREZT> /=, BAE (H
FEWE 450nm. SHBEE 655nm)E2 A /0 7L — b)) —F— (Model 3550,
BioRad Laboratories, Co., Ltd.. USA) THIE L. ZDMOFHEIFEEIC
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LhiTo7k,

FEEMFHER
REAMERIIHAERS RIMEVERBRERTE Lz,

ERD LT

IL-6 OHB LT 2M/MREMERUAD., BHEADOERERERVT/HZED
fEDfER & LT, FEEMETEZ 288HERE (P 7 I VEEDKT.
CRP EXFHE. 74 7V )=V VEEDFERY) (55,75) BHREIINT S
ERZRRE LA L 707 UigGl BEEDTTHET6) R EPHSNT NS,
F-ERE. BRECOBWEAD RERBBEL R >TN5(77,78) IHhHEE
ST IL-6 L7y —2A LAEEATHIILPHLNT NS, £C
T MEFPVT I Lb, BT [gG1 LAV, X 5ICREM E2BIEAOIE
BE UTCEMA Lz Native IL-6 {IZBWTIE. BEDPRIUVMRIEM L PRI R
o f=25 g/ day/ mouse DTREGIZBNTH, BERTINV T I VEDZERL.
50 g/ day/ mouse DG TIIHK 20%H DWW %R U7z (Fig.11). £ /= Native:
IL- 6 25 1tg/ day/ mouse DTREITL D IgG1 LRNWVIK 1S FICER L. 5.
50 g/ day/ mouse DFRETIX 2 BIZHELE. O TINETOHREED.
Native IL-6 TiktaRiEEsRE (M/MUISIIHE) 218252012, 20t
DIEADOREEZ b RNBRVW L PEZRINE. —F PEGSK-IL-6 Fr.4 II38
WTIX. 0.1u1g/ day/ mouse D5 T Native IL-6 50, 1g/ day/ mouse DX
ErEREQCM/MREIER 2RI RE, BRE T 5HFEAD 500 FICHig
BINTWDE—AT, CO+aor/MREMEAZIEET S 0.1 u

pyrexial-) ~ pyrexia(+) = =0 fg%llll Sel“““ d:lb;’m:;‘e and
160} i evel on day 9 after s.c.
.<2u9/k? I>10u9/kgl | 160 injection of PEG-IL-6
Serum albumin concentration
was measured by albumin assay
kit (left). Blood samples of mice
= on day 9 after every 2 days
i 71 150 injection wereused. Serum IgG1
concentration was measured by
ELISA (Right). Blood samples
Ernal gl & & g #1100 on day 9 after every 2 days
008 01125 25 50 0.08 01125 25 50 injection were used. Pyrexia was
(Hg/day) (ug/ day) assesed by pyrogen test with
L 1t 1 L 1t ) rabbits. (n=5, mean = SE )
PEG-IL-6 Fr.4 Native IL-6 PEG-IL-6 Fr4  Native IL-6

1401

140F

120F

N
o
[}
-]
[=]
(10nuoo jo %) 106 EH

(eseasoop % ) uunary EEJ

I Platelet (% of control )
[} Platelet ( % of control )

100

o
-
=3
o
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g/ day/ mouse DFRETH7ZINTIVELP [gGl LNIIVOERKIEEALE
Uhkdrok. T4bH PEGSK-IL-6 Fr.4 Tk, MEINEETH 2 ik - f&
MR I 3 B EFRBE I, MBERNICEAET % ERIKRT O M/MREME
ABL VBRI ERINTVBIEDBHBELE, £, VXAV R
MEERBRDER. Native IL-6 TlX 10 ug/ kg U DB ETREAESRLEZ L
D5, DEPRIVMREM UHRERND 12.5 1g/ day/ mouse DIRETH R
MERTILPHESPERS>E, — PEG-IL-6 Fr.4 Ti& 2ug/ kg LT T
REMETRIRPoEI DS, FHICIVMREELPHFTER5E (0.1,
0.03 g/ day/ mouse) THREHABIFLALHEDRWI EPTRBEINE, ME
DFER XD, PEG 2HAVWEEBNA A2 Val—aildb, IL-6 OH
B & T3 MU/MRIEIER R 208 L. BRERAOAZREL {HER
LBAZEDPHLEIPERS R,

EUE PEG-IL-6 & X 3MM/MUEMERASRIRKE®RA =X A

BIEiETT IL-6 IZ PEG NAAavyYay—varzif>2&T. BW
BEEREZERNICHEBR LB I LB RS ED, TP NI FY—
B, IL-6 O&REh. MEAFEEEOR L. BWEARREE~NOBTIEETIC
H2DhESH, £, BEONA 7V Y REFOEREZHLPLTHENT
PEG-IL- 6 DEYEREEZHNFENT 21T oo

705 7 — G O FH

EHEL L T105ug/m]l (5 X 10°4mol/ ml) &72% X5 IT Native-IL-
6 BLUPEG-IL-6 # PBS THRL. &4 100ulic7n57—EHERE LT
trypsin (trypsin 1:250. Difco Laboratories. USA). chymotrypsin (a-
chymotrypsin, FIMMETEHRA R, KMR). papain (papain 1:350.
e T MRS, AR) & IL-6 12X LT 10 4% mol E3 DR . 37°C
TA vFar—b L. EFENICT LT T 2TO. 10%FCS &4 RPMI1640
BEHET IL-6 & LT lng/ml ERBESICHER - BRIl HY U TIVOEK
M2 MH60 MIfEIC X 2iEtEHlEsE (B8 28) CXvBElELE.
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PEGSK-IL-6 @ **1 5 ~)u{k
PEGSK-IL-6 (Fr.2. Fr.4, Fr.6) @ I 5~)L{tiZ lactoperoxidase ¥

(NI L DT o7z, Native IL-6 BL I PEGSK-IL-6 IS EHERE 50 g/ m1 Iz
2BEDIT 0.1M VU UEEEER (pH 7.2) THRRUL. T DE#K 2511 12 100
mCi/ ml @ Na'®I (NEN Life Science Products Inc.. USA) 10 u«1.
Enzymobead (BioRad Laboratories\USA)50 11 ZiRA L7=.1% B-D-gulcose
KB 2501 ZMRA B2 LXKV EEEBEHBL. BT, 30 olREE ¥,
EREBICRIGIEE 0.2% BSA 258 PBS BRTEE LB ERELS A

(PD-10. Amersham Pharmacia Biotech., Sweden) IZ & D& L=, 1
BEHEMEIX Native IL-6. PEGSK-IL- 6 #£iZ 500kBq/ ©ug TH o7, =B,
ZR)ABIZ X 2 IL- 6 OEHETIXZED Shizd ok,

PEGSK-IL-6 DEANZESHOBRET

PEG5K-IL-6 DEMFAEREOBKETIX. ['"“I]- Native-IL-6. [**I]-PEG-
IL-6 Z 1 x 10° cpm/ 2001 (40ng/200u1) &2 XS ICEHEERTHR
L. C3H YU X (K. 5 B%. BA SLC #kRAatt. #H) CR#ER. 30
(£ 3.3 x 10°cpm/200 1 (120ng/200u1) Z2EHETICR/EGTEILICTL>:
T2k, MFEEDRAIEIZ. BRNICEFIRL VEMTZ2ILITLDITo k..
O OMEHE. BRAER S 3 RFREE&IZ pentobarbital sodium (Nembutal
Injection. %A FR v bR, RBR) IC X D EMEE L. EEEREMARLINTIC
X OB, EREEHHLUE, SV 7VOREESEX. B8 vh Yy
4 — (COBRAI . Packard Instrument Company. USA) IZX DBIEL =,
EYRERINZA—FIE 2-T 08— EFNVEEZX 1-T2 /P AV ME
TVICEDE, FRERDN_FERICEI>TEH L=,

ERd L

PEG NAAavYary—yavid, 4BEEHENBCEA LEBHSS
FOPERTZIAMEEZECLD. TOF7—Er50KREEEBEL. ZOBRE
EEEENEOMNRTOREMEERLEZ DO LHFIND. FZTET in
vitto TEROFNAAarVar—ralizisros7—EEakicad 3
FEEFME L=, Native IL-6 X TAHPOHIZ trypsin MWBIZ X > TERFELED
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=3 L. PEGSK-IL-6 CIHEARDBAIIMEL > THEFMENE L AL, 9 B
BOMEIZK>TH PEGSK-IL-6 Fr.2, Fr.4 X 80 %DEEEHRFEL T\ =
(Fig.12)o in vivo TR M/IMREIMER DA E > 7= PEG-IL-6 Fr.4 IZD
W, VRSB ER MO 70T 7 —EIZOWTDEFilEdBRET L= &
Z 5. chymotrypsin, papain X L CH EIRICETEZRLUE. o T,

PEG-IL-6 OXFEHREFO—HE LT, 70F7—BIZ X530 2FE, M
FTOREE A LELEDDEEZ SN,

Native IL-6
120
120 —o— Non teratmert
< 100 —O— = 100 —o— Trypsin
< .
< 80 Native IL-6 < 80 Chymotrypsin
2 —— z A
G 60 PEGILEFr2 £ 60 —&— Papin
£ 40 —- > w© PEG-L-6 Fr.4
£ PEG-IL6 Fr.4 :E -~ Non treatmert
T
§ 20 - - £ 20 —o— Trypsin
0 . . . . EG-L-6 Fr.6 1o 0 8— Chymotrypsin
0 2 4 6 8 10 o] 2 4 ] 8 10 .
) o —a— Papain
ircubation time (hr) incubation time (hr)

Fig.12 Resistance of PEG-IL-6 Fr.4 to various proteases

Native IL-6 and PEG-IL-6 were incubated with trypsin, chymotrypsin and papain for indicated
times. Reaction mixtures were diluted and neutralized by RPMI1640 medium containing 10%
FCS. Then remaining activity of these samples were measured by the assay using MH60 cells.

WIZ PEGSK-IL- 6 DEFRAZEFH Z1EET L7z, Native IL-6 FEEFRERS
FEH 2 FTTACRICMHA»SHEELE (Fig.13)o 2@ Native IL-6 D}
FBH X MLOHEE & DS L ITFE—B L Tz, —F PEGSK-IL- 6 X BEHZE,
BFHAIDBPRERDDIFLOAFHFEEDI T BE5ILHHL PEGSK-IL-6
Fr.4 T 200 FICETERSTN. MPEFHHIX Native IL-6 D 100 {FIiZ. €D
IV 7S URF 15~/ 10 ICETHEAD LTV, F/=, Native IL-6 i
FEMEDWEEINY — 2 BR UM, PEG-IL-6 TE—MHEOHEEZERLEZ D
5. PEG-IL-6 TIXMEAD SHEBANDOBTEIIHIIATNEHD LB
Nz, FEE3FEROSHEB~OBITHLZEM L 2R (Fig.14). FFRE.
BIEZ X L0 LT 32ZEBAOBTHED PEG bick vl hTWaZ D
ooz, WIEBORSRERTH 2ETRERODEANEF ZRET L
&Z 3. Native IL-6 OIIAREIXEL ., 12 FRBTIEITHRLEZOITH L,
PEG5K-IL-6 TEHEEMHFEE. FERHEAXIIRKERBRIFOLNE

(Fig.15). ¥YEETHEE (AUC). BEMAFEE (Cmax) I PEGSK-IL-
6 DHT Fr.d4 BRHREDP o7, THIE PEG-IL-6 Fr.4 ODREEPATORE
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Fig.13 Pharmacokinetic profile

- of PEG-IL-6 after i.v. injection
g_ [1251]-Native-IL-6 or [1251]-
f; PEG-IL-6 (1x105 cpm/40 ng
= protein) was administered by i.v.
§ injection. Blood samples were
3 taken at indicated times and
= : . . measured their radioactivity by
0 1 2 3 Time (hr)  auto-y-counter. Phamacokinetic
parameters were calculated with
t1/2(min) cioal (mi/ hr) one-compartment model ( PEG-
2 g;ng?:l_sfsﬁz 2.07 = 047 4.00 +0.26 IL-6) or two-compartment
-IL-6 Fr.: 242 +53 0.40£0.08 i =

m PEG-IL6 Fr.4 206 =38 0.46 20.05 model (Native-IL-6). (n =3 or

a PEGIL-6F6 170 = 6 0.87 £0.05 4, mean = SD)

Fig.14 Tissue distribution of
PEG-IL-6 3 hours after i.v.
injection
Naiive IL-6 Each organ was r@qvﬁ 3
hours after iv. injection of
PEG-IL-6 Fr.6 PEG-IL-6 and radioactiviy
was counted. Data represented
PEGILBFL4 s tissue-blood ratio ( cpm of
PEG-IL6 Fr.2 mg tissue / cpm of mg blood ).
(n=3 or 4, mean = SD)

m e O

&=

0 0.5 1 1.5 2
tissue/ blood ratio

. BT D 5 MAFAOBT - IRINE, IR TOREM L IFHENE, BX
VI FH 5 HBADBITHECBHM R EDNT U ADPBIEN TN =20TH
ZEHBIEND, o TSHE, LENT UV ABRET Z—20—20EREDE
SMF LTV BEDH 5, FIZITEFTLEWOMEDL S MHA~DBT -
REGERICIE,. —RICEBNREGD) SoMPBITOAZRST. VU INREN
LiEMHBTREDEZSND D, L0 EFEMREETHEIC X 2 B ERIER
DPRETHZLEZIOND, 2. KENBRBORFICBVWTE. #7757
VDBV DVERFRBIZEDOL S REENELIDOPEHELPLTEED
2. EREYORERRZTELFIFDRLIL, LEeT7F—HBHNSEOEEN/NS
{BBEIRERET o/ o T LOFEFEHICEITETS 2R, BEE
EEMIREHROHE (REE-—FANHE-SROMEEE) REOKRTDILE
TH 5%,
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600 AUC Fig.15 Pharmacokinetics of PEG-
(x 108 hr.com/pat) IL-6 after s.c. injection
0 .
= poamvell-6 1.1 =02 [125]}.NativeIL-6 or [1251-PEG-
®* Fracton2 115 £041 B 6 .
40 ' Frocions 183 £72 IL-6 (3.{5x.10 cpm/120ng .;?rotfm)
A Fraciong 100 *06 was administered by s.c. injection.

Biood samples were taken at
indicated times and measured their
radioactivity by  auto-y-counter.
Pharmacokinetic parameters were
calculated with one-compartment
model. (n=3 or4, Mean= SD)

Radioactivity (cpm /i)

Tirme (hr)

D EDOFERE D, PEGSK-IL-6 Fr.4 &, iEtE-mERESEZREO i
DOEBEINS LV ACRIBNTOWERER. RO EVWI/MRIEIMERAZRLUES
DEEZbN3, b, IL-6 DIEAA B =X L %2ERE LIzREEHFT PEG N
AAFTLVaF—2arTBI LT, TRBERRIC L2705 7P — i
OfFE, BAFLICL2BHEEEOCKT. HBSFOWHZLICLD IL-6
OMHFEEMEZRRBICALIVE/ZI L, ZON/FarVal—FHRICEK
D BE LT 3 M/MREEERAORBIRNERE BHEROBEIPERE NS Z LD
TRRI N,

ESHE MMEBERLPEFTINYXTO PEG-IL-6 OFEF M

I T REOEBRIBVT, FREPHNEFREIESFRFEDRZ
AT HDOD, ARFICEEREMERAZBVTWS, FTHI/MIERDERXFER
WEPE - FIRRERE 2> TW3, M/MRE/DEHIERZR . BaniyRRE
BIZORDBBZ S, ZhEFH. DIV TAHAPPICEEI VI FE. ¥
VORBPRHREINTVS, T, BIFIEFTOHERLD. PEG5K-IL-6 Fr.4
DEERM/IMBEIMERAZRET A PRI ED, TRETREETVR
TORFTH o= FI T, REEFN U ZHANT PEGSK-IL-6 Fr.d O
EEEREI AR Z F14f L 7= o

22



EBRMH L%

HMREADE T IV ™ 2 DESL :

MUMRIADET IV 7 ZOERIE Takatsuki 5 DHEB)IZH > = C3H
<® U R (K. 5 BE. B4 SLC B4t #) OBEREIC. 5-fluorourasil (5-FU,
MAME T MRS, KR) © PBS %% 150mg/ kg BERETZI LT
REEFNVERER L,

/iR IEIOME F D EF
dayl IZ 5-FU 2#5 L. EU < dayl »5 Native IL-6 » % Wi

PEGSK-IL-6 Fr.4 2 2 HiZ 1 [Bl. & 4 HET&HES L. SEBIC/MMREZ
EL=,

ERB LV

5-FU 2L LT3 HEHADIF LA LS THERNEIC & 2 IMERD.
BZEOBGHBEERAZERELTCLESILPHSIPER> TV S,
Takatsuki 5%, 5-FU #E5IC L D M/MREAD ZREX /=< XIT native
IL-6 2%5 L. I/MREOEBESRZRET LT3 0, EERHIREIZDSN
TRV (80)o #IZ T PEG-IL-6 Fr.4 D, 5-FU &5 2B 3 M/MRE
EERESRICDOWTHET L (Table IV).

Table IV Effect of PEG-IL-6 on platelet recovery in mice treated with SFU

Group . Dose Platelet number (x 109/ W)
(ug / day) Day 7 Day 9 Day 11
Non-treatment Y 83 +0.3 81 +0.7 78 +1.4
Control 0 36 +0.6 58 +1.1 83 +04
Native IL-6 50.0 28 + 0.6 51 +1.1 10.8 +0.6 **
25.0 32 +0.2 62 +02+* 99 +0.7*

PEG-IL-6 Fr4 1.0 32 +0.2 8.1 +0.7** 141 £1.2%*

0.1 42 + 0.4 6.8 + 0.4 ** 125 +1.2**

Native IL-6 and PEG-IL-6 Fr4 were s.c. injected every 2 days for a week. Non-treatment mice were
without treatment of 5-FU. Non-treatment and control mice recieved 0.05% BSA + 10ug PEG / saline.
5-FU ( 150mg / kg ) was administered i.p. on day 1. * : p < 0.01, ** : p < 0.001, ( Compared with
control group ), (n=5, mean + SE)
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5FU 5% day7 TIUVMREUIR/MEZ R U IEE L RNV DK 40%.3 x 10°
fE/ xl CETHAD L. ZOEEIEICE U=, Native IL-6 HEHTIX 5S0ug
/day/ mouse DIEHFIZL > THIF LA CM/IMRBORERENRIIZD SNz
»oJlzo PEGS5K-IL-6 Fr.4 #5HTIE, DT 0.14 g/ day/ mouse DEE
WCBWNWTH day9 T control BIZHANTERRIVMREMZRL, 52 1u
g/day/ mouse BERTREEL ~NVICETEET 2HEAIZD SN,
day11 {ZIZ PEG5K-IL-6 Fr.4 0.1 4 g/ day/ mouse D52 X b Native IL-
6 50 g/ day/ mouse #5% LF OB M/MRIEMBPRDSNE. FBERLD
PEGS5K-IL-6 Fr.4 ORRREEHMEITRBINEZ, RKRETIE. M/MMRREE
DHEZRDSNRP B, S5E, FUEARSEHIC PEGSK-IL-6 Fr4 2F
FIRICIRE T 2R, BRERAT V21— VERNT IRV TSR EH
FLEBZDEEZONE,

BARE D

AETRE IL-6 ZEFNELTAW, BaFNM4arvalr—valls
LD, VA MAA L 2EHPOREREER L UTUSA LTV ETOMER.
TROBEATRERICHZENEDZ LS, BIUSHREBERAEZET S
CCWREETZEEAORRZRR L. BIRICHALS2Y 41 4> DDS &
FIBIR ZE ARz XU DICI/MRIENMER 25RNICHER LR 2RERNA A
avvab-va FFERETILEZENIC., BHX SoFE. EE B
AFOHFE. FABEBL VWS ERERNR/INS A—5 OEBEERE Lz, B—
HiITRUZELSIZ PEG-IL-6 OHIEEIIEBHME, A FEDOHRICHESTET L.
IHIBHTFOAFEDOERIZH > THEEOETEELVIDTH > 7=,
LI INFETIZ, SOD DN Aa>Vay—rvasz2RATE N,
Superoxide anion DX S RESFHWEEEE L T5 X572 SOD DiFhE. Efi
EDOERIH > THEHOETHIREEINZHDD. ZORKTRIIEBMHSST
DAHFERIZEBRTH Y. WIThOHEHEOBMESTTHREREDLELEET
BRI ILZROHELTWS(81), M EDHEREIX, SOD O X5 ICEENFES
FTHHIHBEX. BRI FIERT 2 LABEIC L > TIEE-BREHEOD
MEERADREREBINTIC. BHE (THICK D ET IEERLOEBH .
VYEBEDEMRY) TL>TDH, ZOEEPEEINDIILETREBLTH
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3, —H IL-6 DX 3 IZIEHERBRICESFL 7% — (IL- 6 receptor & gpl130
DA ; 210 kD) (82-87) L DL 2ET2HAHEEMEREORDFNAA
ayvabr—vartiR., BREESFOIKBEICLE LTI —LOFEER
EHEMETICASLEETAZLPHEOP RO . ZOBRIEBERRA
F. INF- aCBBLCHH T FEHTL2RHLTBD(26-31). U1 bAhAY
EDESFNAA AV =Y aliiBnTid, EERBRICES 557 I/
BEEDESTFEHOALZS T, BHESFOLKBELZTAER LR TR
RBEBRNWI EPTRBINE,

RIT in vivo TOMVMRIEIIERZME Lz 2 A, PEGSK-IL-6 DHT
XS FE 59,000 O Fr. 4 BEAOIVMIEMERAZRL. ZOEEBES
WiX Native IL-6 @ 500 5. BERXHAZRERNVWDIDTH >k,
PEG12K-IL- 6 TIXFHHF& 54,000 D Fr. 4 BBRAOM/MRIEIERAZR L.
PEGS5K-IL-6 Fr.4 LIZIZAEOHMEDIROLNZ. THHDI E XD in vivo
TOERAM®REZZ FIBE. BENS 7)Y REHIEAEL. IL-6 OIUMRE
MERADE®REZEN L Lz PEG N A2 Vabh—YarTik. 7077 —
CEFEEE LoD, 509U LOEEZR/FLESFI A XS5 T~6 HO
PEG-IL-6 D& d HHBBEERICEBNTWA I LBHELPERo =, PEG L.
TNF- ¢ CE L CHHEESRE2IEECRABORF 2T o B8R, +oRHKE
HEEEL 50%LLE) po7or7r—EBEFEEE L= 2 T PEG-TNF-
aDBFH A4 X% 10 A~11 FIZHFREHTHI LT RULOHTHEESRZ
100 fEcdHERULBLIILZRAVHLTWS, > T, BIZHFTA XTDH
in vivo FHORBRREFPHEEINZIDTIRRL, ¥4 M4V OERAERA
H=oZXLEEELDD. HEHSTOF7—EERESR QM - ETO
ZEMEICERT 2 uAREN . MENREE-CEHRE. AfBT. d8b
5DRINEICEBRT A20FTA XL DERNERZREBHLLTNIET, &
LHTHA bhA > DEREELSBRIEREAOENERPTEEIIZS D
DEEZ SN, AN, RU7ns7—EiEfilkk OB 5. IL-6
ZPEGNA AL Val—Lard3IeT, Tur7—EEitEdrm LU,
¥ = Z2OBHERPEGBTESIRIS NI ER. [L-6 olipmEEDIH 100
BIZHRBICALZINZZ EPHUBALE. K> T BRI &I 2 M/MRISIEAR
BREDERIZ. ENL TIERRIBELT 2MPNOHEEEIEE LD
THBEEZIONE, —F. BEWEROWKE 217> =% R, PEG5K-IL-6 Fr.4
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i& Native IL-6 S HE U CBEAORE®REIBETH H. IMRISIHERD
LDBRNICHEBINTWR I LHITRBEINE. Thik PEG N A2 P
TF—alilib, 2588~ /mIBWHI N, ZOHER. IL-6 DMEART
DIEADHEL HRINEZZ LB LEZBNS. INLEDI LD, IL-6
2ELOHET IS P A VEDODNSFarYay—rarid, BICEECE
AFRR/EIEDIOTIE R, ETHEED > 0BT, MPREGE. B
EOFHMME, HEME., LWV oS A—F—DNS U IEFERIZANRITNIE
REBNWZEDPHSPERS =,

ERIRDIZICBNT, FUEAL SREIMEEL. BEHRRRER &2 X 2 /MR
DIBOTEARBEL R > TWE D, REMMREEERAZ2ET I EXERIX
BRI TOWRN, M/MIEESMIZEEICI/MIEEZEMI B2 EDTERTH
305, M/MREHIOREHRIZE» VS 212, BIE S LRV EDICHERLE
UL, & HEHOEMIIC & b Full/MRIVEDO HERIC X b I/MREMTEE & &
52BN H. BEOMMREZEL HEMX BB/ IEXRORBEFIIE
ENTVS(88)e £Z T\ M/IMREADEFT VU ZXTD PEGSK-IL-6 Fr.4 @
BHEZBRET U= 5-FU #5< Y XIIB W, PEG5K-IL-6 Fr.4 II Native
IL-6 ICHEARTH/MRBEOBIEZRE L. I/MREDIEROEEITETH S Z
EDHBAL Tz, SREYVEEZESORNDOLETH 5D, PEG-IL-6 DOEERIGH
DPHRFIhIBERERPFONE,

MEDXSIZ, IL-6 IZPEG N AayYay—Yave@EAL. BRE
33 M/DMEMERRRICE U - EENEEHEE (MENBERE) & IL-6 I
15932 LT, MMUEIMEREBROICHEBI B2, Thbb IL-6
CEROBIREZNEHFRB S Z LB RENE, LPLEDBS, RERNAZ
IV Vag—bEEOBIRIK. RENSA - FUR -5 —DBRETHL. 5
B, YA R UEERRNBAES LTOL Z0IIiE. %EM7 I VB,
BREOBITPKBBRITOEIFBIUONA LTIVl — MEOKEE - BE)
DOIEE. EEAFE, L 75 —LOMEERAREDEREEZEIT L TOILE
BHBLEZOND,
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BE IVEYHOBREIWEESFNAFAVaF—}
B A4 b haA U 2RBLEIHRANAI AV
—>avEORERE

BEXTO/ELD. V4 bIAVOEHAEBEEREEZR L. SERET
YA b HAVEBSFNAATL D2 —2arTBILT. Y4 M ALLD
AR EN CENESRTT - W8 (IL-6 ; MAEELEE) 2RENICHLET
220, ZORSBEZKNEBICHRTESS I L. ¥ -EEAREEEESA~
OBITHLBHBEEELE T LB L. ZOREY S AV OSBHR in
vivo EREAOHP S, BRI LT 2W0|ER (IL-6 ; I/MRSIIER) 2%%
ILBIEHLEBAILDBHELh RS, COBSFNAAIL Py~ s
YCERBYA AL ADEADOBFRIEN S, WY A MAA VITERAD
FTO Targeting §EZ N5 T3 LIRS T, THETICRVEERESY
EX%. LPL. ZHOVSEESFNS T Va s —va ik, Y4 MhA
Y OEEORBRET 245 =0, BENICET 291 Mh4 v 0ERKE:R
RETATBEHLBTORVBDEEZ B NS, CAETHNTEE, VY
YPIVEES Ty P ULENIFT I Val—YaskEid, BvRASH
TVWBHETH D, RFERY VVBECS V¥V ACEBHEI FEEaSE.
E3LT2HDTHI. LTI —RBAVA M OBELFESERNERVE
W, REEHERS>TWVD, oT. ¥4 M h4 > OESFBEELE HIME
L. EMERICES LRWY IV BBREIOERNCBHESSTEEA LSS
RNAF ALYy - a3y FERERT AL BATENE. HEEOET
ERERICHZ AL RD, BREBOISRBEIWARY., NF 3O
Var—varnERAtE—BHLIREBIHLOLEETESZ, LELESS
BE. X7 70—F YA b ALV OEFFNAF AL V2T —2a L TiIFd
3 LT BFRFIBERIATVERN, ZITEETIE, ¥4 MM v OBELSF
NAFAYTay—a BT 2 EHBMaEEEOBEELER LE. 3B,
PEOERIIBV TR, HRBRBREAOELRZMLEEETE—ICE L, I/MR
EIERAICE LT RIS 2T 1.
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F—H DMMAn BICXk 3 PEGYA AL YORBEHEREDHRE

AETIE. BRI EHIE U LEE2EE LB 2FENN A Y2y —
Yar REOREEEELEE-BEO7T 7O —F L LT, YAFNVEKTL
4 B (Dimethylmaleic anhydride ; DMMAn) % FV /= f{E 2 B ARERAT &
HEDORBEZHE A2 DMMAN i, pH TR I VER2RELEIRAKT
H5B9e —H. VA4 AL VDL T —RBABMEY A M A L HFOE
EICMELTNWS =S, IL-6 O XS ICEERREENTEO LA MENZ BAL L
UYL PI % (IL-6 ; Lys171, TNF- a ; Lysll - Lys90 & &) (72,90)
% DMMAn CTTFORELERIC. BETIEHEOT I VREIIHLTESFFNA
Farvall—arEFn, EU'DMMAn 2@BEX 822 LT, YA bbb
VAFREDL 75— &1 MIBEANOBELSFREZBFHLEZDDLE
ZH5N%, £ZT. 2@ DMMAn IZ & 2 E8FIEEDE BIE2FHET 3 7=,
IL-6 ° TNF- a. G-CSF ® DMMAn % f\\7= PEGylation Z&E#&7=o

DMMAn ZHW/= PEG-11-6 (+) DS
Img/ml D IL-6 V) U EREEAM 50041 ZF T, 0.1N KEELF MU DA
UMY 5T & T pH8.S L L7, 16.8mg/ ml @ dimethylmaleic anhydride
(DMMAn. Acros Organics, USA) @ dimethylsulfoxide (DMSO) &k
ZXKWT2.5u1(IL-6 DUP Y7 I EIZH U T 10 £ mol ) &I L 72.0.1N
KERLF MUY ARMAT pHS.S ICEFAR L%, SOMICHEBLENS 30
SHERIGET ¥ E. %W T methoxypolyethylene glycol succinimidyl
succinate (ssPEG. F¥4FE& 5,000, Sigma Chemicals Co..,USA) # 16.7mg
Mz, 2BICREUT30 S4B PEG A AaryYar—YaryRnefiolk. K
WTTESIZ 30 BV, 0.1N BET pH6.0 IZFAE, 37°C. 1 K1 >~
F¥2R—b9F %I & TDMMAn DEBERIGET o Fo—H 2> b O—VE LT,
DMMAn ZBWRWRERD G (B—FEFE—Hi) IC K D PEG-IL-6 Z/EH L /=,
fER U7z PEG-IL-6 IZF )V A1 HPLC 2 L b S ERE L /=,
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PEG-TNF- a 3 XU PEG- G- CSF OfE&!

FEEIEEAF (TNF- o, FHEEHRASE. ®FR. K0 it5). BAKa
O =—REEF (G-CSF. HAARE/RAHT. BR. Lv#t5) @ PEG /N1
A3V a—2 3 IEPEG-IL- 6 DIERIE(E—FEE—Hi) I ¥ Uz, DMMAn
ZRWz PEG N4 A2 Y a2 — MEDIEREIE PEG-IL- 6(+ )DIEBREICE L
7o

ZNVAVRAAI VEECEIDRICREDE=S VT

B RIGEPE Z & IZ PEG-1L-6 R ZE 10ul §OV 7V T L. BET
IVEDBEEEETHI L TRIGDETEZE=S Y T LT=Z91). 0.1%PEG
(FHYSFE 6,000, FAAMETERASE. KR) 22T UVBREER
(pHS8.5)490 1iZY > 7NV 10 ul ZHIZ B A L7z Fluorescamine @ dioxan
%% (0.3mg/ ml. Fluka, HF) % 500 41 HIMEA L= 10 D8, HHBE
(B2 E 390nm ., HHWE 475nm ) ZEEOEEE (HESNITEERASHE.
HE) KL DEELE, BEY I/ ZOHAR. Native IL-6 D% 100%&
LTEE L=,

In vitro FEiEHEDBEIRE A
DMMAn %ZBAWTHEEI L= PEG-IL-6 DOLiEHE (BEREME) AEXE—
EBE—HIC¥ Ul PEG-TNF- a D HiESHIEIL Yamazaki 512 X% LM Al
ERVWEGEERAEERICLDEH LUEZO2). HiEMIE Japan Reference Unit
(JRU) T&L7%. G-CSF OE#EFEMI Shimada 512 X % NFS-60 #ifdz A
W BRI K D AIZE L 2(93).

ERB LT

DMMAn & pH MR 7 IV ERERXETH D, SLFLCTIVEL
Risg 5. LPLAENES, RISEHEF (GINE) 2RI 2L T TTEEN
CAFEBCMNBETZ V7Y —EEYA MNAZOV YU PIVEEZRELRE
2HDLEZOND, ., KAKRZFEECHETH S LARKIC, V4 MhA
LEnS, BEMRICS LVEHEI L > TBOPRESRTRBBFIZ LS
FEEH LT3, DMMAn %2/ PEG 1tk IL- 6 OE&LIX Fig.16 IZR3 A
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Reaction I NH 2 NH»

o.,0__ o0 NHz2 NH: @ Fig.16 Schematic protocol of
+ T8 pH 8:") PEGyhtion of IL-6 using DMMAn
Hs T roer of 0°Co NHNH - Reaction I. Protection of partial amino
2 2
DMMAD o o groups by DMMAn
Reaction II. PEGylation to remained
HsC CHs lysine amino groups
Reaction II1. Regeneration of amino
Reaction II groups by releasing DMMAn
activated PES @ ‘
PEG chain
(o]
. HsC CH3
Reaction III .
pH 6
57 C»
Ho

ETITW, BERIGOETEZIINAVIAAIVEICEIDE=ZFI DV T LEEE T 5,
BET I/ EBOED? S, DMMAn 2L 3BRERG. BX U PEG /N1 A1
YA = arBEPIITOATWE I PSP R~ (Fig.17). fE
B U7 PEG-IL-6 £5° )38 HPLC KL W HERR L. E—Z0BRLD
PEG-IL-6 OH TR M/NMREEEAOREP>EHFFV A X Frda (MU
MPEG-IL-6 £&T) IZDOVWTHE 2{To/. £/-. DMMAn (TR LED
D% MPEG-IL-6(+)\ RERETIER L= D% MPEG-IL-6(-) & & L /=, Table
VIZRT XS DMMAn EIC & D \MPEG-IL- 6(+)D HiE X MPEG-IL- 6(-)
R 2.4 FiZdAE L=, MPEG-IL-6(+)& MPEG-IL-6(- )DERIE, 2F

8

Fig.17 Change in number of remaining free
amino-groups in preparation of PEG-IL-6
using DMMAn

Number of free amino-groups was measured
by fluoremetric analysis using fluorescamine.

o
o

Remaining free amino groups (%)

60

O Native iL-6
40 O PEG-L-6(+)
»0 . . / . . O PEGIL6()

30 60 90 120 150

: * * * reaction time (min)

pH6.0 PEG pH 85
DMMAnN
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Table VImprovement of specific activity of PEG-IL-6 using DMMAR

2 b) Remaining activity (%)
Mn D.M. (%) DMMAn(,) DMMAn(+)
MPEG-IL-6 59,000 14733 353x1.1

a) Average molecular weight
b) Degree of modification

¢) Remaining activities were estimated by bioassays using MH-60 cells and compared

with native IL-6 activity as 100%

YA XERAUTHBI L, F2, IL-6 2FHD Lys 171 IHFEEBOL LT
¥ —fraeat4 4 MRAZICAB L. EEERICES T3 LHPHOATNEI &
5(72). DMMAn EIC X 2 HiEEOHER. BEERLICHETZ VY7 )
E2HXRIKRELEBLEZDTHILEIONE, ABOFETHERLE
PEG-TNF- a 8L PEG-G-CSF DWW CHMREF L= 23, PEG-IL-6 &
FERIC. ZNZhE—BEE (4FP A X) IZBNT, LEEOHEHRE DI
oz (Table VI)o TNF- aB LU G-CSF IZEELTH. ZOHFEERDL
7 —EEYA MEBICYYURERET LI EDNHELIEROTVNDEI L
75(90,94), EFERX IL-6 LSOV A b hA VICHBEATETH 2T & HHE

B LRI,

Table VI-1 Improvement in specific activity of PEG-TNF- as using DMMAn

Specific activity ¥ b
(%_10° JRU/mg protein) Increase (%)
Mn© DMMAn() DMMAn(+)
HPEG-TNF-a 122,000 1.29%£0.31 1.83+£030*% 420
MPEG-TNF- a 108,000 2.03+0.33 2.92 £ (.31 ** 438
LPEG-INF- 84,000 2.66 £ 0.40 322024 21.3
Native TNF- a 58,000 4.67+0.39

a) Specific activitiy was measured by bioassays using LM cells.

b) compared to DMMAn(-)

¢) Mn (average molecular weight) was calculated by GF-HPLC analysis
Statistical significance compared with DMMAn(-): *P < 0.05, **P < 0.01.
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Table VI-2 Improvement in specific activity of PEG-G-CSFs using DMMAn

Remaining activity (%) ® Increase (%)
DMMAn(-) DMMAn(+)
HPEG-G-CSF 175+ 29 252+53*% 440 *
MPEG- G-CSF 40.7 £ 10.6 50.7% 4.1 24.6
LPEG- G-CSF 59.3+13.1 66.4 £ 13.5 12.0
Native G-CSF 100
a) Specific activitiy was measured by bioassays using NFS-60 cells.

b) compared to DMMAn(-)
Each value represents the mean + SD.
Statistical significance compared with DMMAn(-): *P < 0.05.

BH PEG-IL-6(+)IC X % in vivo BEIROHE

BIEiT DMMAn 2 X2 E8ERMEIEHZITS 2 & T, in vitro HiEHEDLK
BICELETEZZ DBz, Z 2 TRIZ PEG-IL-6 (+) OFZMEE in vivo
TFH L 7=o

/MR8 B D 3T

in vivo M/MREIMEAOFMEIIE —EE_FHICE U=, Native IL-6 &
BWIEE PEG-IL-6 . C3H ¥ U X (i, 58#. HARSLC%hA=tt. &)
2 HIC1EL &4 EETES L. REM/MIEZEIEL =,

EREBLT

M/MREDBERE > day9 I2BWT, PEG-IL-6 OESERAIHIEIZ X
2ERAEZFMULUE (Fig.18)o F—ETHRARZED . RERETERLE
MPEG-IL-6(-) i 0.1 i« g/day/mouse @D #% & T Native IL-6 50 u
g/ day/ mouse 5 LHREE., T74b b, 500 40D 1 ETRAZEOM/MIENE
R#ZR L%z —H. MPEG-IL-6(+)ICBWTIX. 0.3 ug/day/ mouse &5 T,
MPEG-IL-6 (-) 1.0 g/ day/ mouse 258 & FREEOM/MRIEMERZT
LizZ &d 6, MPEG-IL-6(-)DE 528 3 fZiZd M/MRIEIMER RS
TWzo > T MPEG-IL- 6(+) T\ Native IL-6 IZ X, BE#istE T 1,500
HIZBHIEAEERPINTNS I LIZRD. DMMAn % AW = BaEAIEIEIC X
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BEBRNAZ OVl —yakOERENRTREINE,

DEDEREID. 8BFNAFa Va2l — M4 M4 U ORIRICEE
L. BEEEZITSILT. YA M4V OETBHEREZ L DBRNICRES
BE/DZIEDHLSPERD, BHREICL A HEESRERZBRELEZY 70 —F
DFERAEIRENE,

intact [ ]— Fig.18 Peripheral platelet number
PEG control [ ]— in mice on day9 after
- 12.5 07714 administration of PEG-IL-6 using
Native IL-6 | 25 FZrrrl— DMMAn
- 50 AR ) Mice were given native IL-6 or

MPEG-IL-6 subcutaneously every 2
days for 8days. PEG control mice
were given 10 pg of PEG in saline
with 0.05% BSA. Blood was taken
from tail vein and platelet number
was counted with a platelet counter.
(ug/day) . Peaked platelat number on day9 were

800 1000 1200 1400 1600 indicated. (n=3 or 6, mean+SE)

Platelet number (X1 03/ )

MPE GL-6(-)

MPE GHL-6(+)

B=E DS

RETE. VA MA@ FNNAMZF AP —aDEREV AT
A7V T ERZ—2077O0—FDL LT, BHEHMAFEEZRERL. XDER
HOREINENATI Va2l — MAORIREHA . BTN A2LY
12 —va iZEARREE PR L B2~ THEEOET2RARICHE ST
LESED, AHORER>TULES>TWVWS, Ko THESEZETIRRVE
fiBFE. TROBEBMBMALEIL PO — VT 2RHOBERICLD. B4FNA
FarTall—2a DY RATLATVTHERNEZHDEEZI SN,

BE. —RIZTDATWANSFarYal—2alikid, PEG N1 7
aAvvalb—ra IBRed, BHEHEEHRIINELEISLTH 770 —FIC
BNTH, BRIV TIVEERY—T v P LTN3(95,96) HIZRM
REIGEHT. HRLLEMAF2EHRCAMTELPLITMRS RV &
s BETDLDRTWBR VDU T I EADEMIIETS V¥ LRRIET UDR
WD, L7 —BEEACLEBEERBEBEGEIC) O U REFFEELT
WBIBE., DANICHEEDETZBVWTILESZIZRB, —ATYDUT
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IVBEUADOANRFINVEDTF A —NERY -y eTBarVas—Y
370,718 HZ2HDD,. WThH VP UERELARK. LE7F—HEP
UAEBERE TR RBEEZHOTWAEEEH DD 2, ThEHT7IVEBER
EIIR LU THEBMUBEN NS T Va2l —Y a U EFZFEE LRV, Eix
TFHABZICLD, TRED LIPEEFEEEECEENTVWRNVWI ITFT A ¥
REDYIVEE, FEFHERAEOEERBEICES LRWEBICEALEE
RENEZMERHL. Z0RR7IVBEBEEEREN LTI Val—Yalvh
BHBEINTETNEO7). LU, BRSRTEDOFIVBERETZ0D
IEETD, THEBEOEMREERTBIESHITIES AT BDOHERT
Hd. W-T. LiEMERE-EEFENAMAIL D alF - alz2iTnE3, &
FRERAIRIERE DR DB BETH %, £ LT, LiEEEEZBELEY 70 —F
DERMEEZBELDPETBEILT. YA b4y - N AV VaF—aiC
BIBZ2—DDIRF LTV TEERT LEBI2IDEEZIONEZ, T THEET
. F9. A7 T70—FOENP D & LT, BEI OERBMTAREED
BEEEHA=,.

DMMAn (ZRBM72EH T pH THEMIC 7 IV ERRET L LHAETDH
5o ZORBERIISZ VFLTHZHDD, BRELGZ2AH I AL T, 2F
RECMBETRZVO U 7IVEEBEBENIRELBTLZI D DEEZONS, AE
TODW|ET. IL-6. TNF- a. G-CSF ® PEG A ZFaAvVal—yali
DMMAn #2#H UEBR. BrICHEEET2HELEZZLPHLIPLR
oo 7z, EMZA LIV E I LT, in vivo TOBEIREENRZ KIS
EO/BZ &, FIZIEIL-6 DIBA. Native IL-6 D 1,500 fZICH HW L T3 in
vivo {EE 2RO/ I I LN TETH o= D HIBEEROERERIEZ. =
DHGBEDH25T., BESBZ2H2DTELATVWAEAMBOPRTINET
KHZRBOVERODIDTH > S8, BOFNA A Tad—2alll
A7 T7O0—F2BATHILT, BREEOKNBREIRMITELRZ D, &5
REZZEMOALDPEHFTEZIDELEIOND,

RKEOHBRIY, BOFNAZILVar—ar2iT5ICBL., B
MREEZERAT 2 LOEREDPHO P RO, 58, EROBMERLAO
I 2175 —AT. VA4 b4 OBEIRUT. EREKBEFOESFOR
ELPREEERICAN, ERT2FEFICELFOBMHBMAE2EHE LELHER
BERLTOPRIFINEIZEBRNVHDEEI SN S,
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BZE BEREANZIGFMALEENSEEELEFTREMS
=R F DS

BAFNAZaArVa - aleR I VERRRIERAIET S  oY—L
LTVRTLATZYZLTNIZHED, BIBETIE. NMMAavyar—yvay
KXo TELBERET AR LB LF RN ALVl —Y 3L Fk
DREZEATZ. —AT. BOFNAFAL Va2l —Y a3 OBEROARRE
BRI REBEE ((TIDffifE) 23 =82 2T, AAREHRIZEL., H
DERHOEREZ BN EINENI ATVl —MEIZ, X5 3EBHE.,
ZEMHROEDODH /=72 DDS Mk - BiE2NETEDZILIZH D, ThHD
B, RERLIREL LTEFTFNAZ L P2y —2alz2E3ER20d0DE
LTW DX, B420EOBEICH LT, AN/ Fa Paly—va
YOERIZB L TINAZ 2 Y2y — MEOEGRRBEFH ZERICHBELES
DDS #ge. #IZ IXFHIIERM - Biological Response Modifier Ak INEE
EZRAFCILIEMAELTNW ZEBMBBEER->TL %, LB LANSHESE
TEMRIFEL LTHWTE PEG X, 2040FBE LF 205
RETH 220, X7 70—F2ED B -HICIE. PEG PET3EMHELTF &
LTOERBZRBEBERLDD, SHIEBLREDOTL v U TRERTTHRBE
BAFERARLRITARERS RV, ULOBRDP KL, BLOYEERN
it (FE. BF. Bk -BKkNS U RRY) LEREEREEZET S 50 &
Y EDkistERSFO M SRECHSHTE - . MR &% i
LT&Ek. ZORR. ALSTFE (FHSHFE 5,000) OFSFTH. AR
FUNERARIE T 2R FRIBEREIEL. S0V VBO XS ICBUKE
EREZZAHEICE T IESFIIERERESEVC L, £ RUXFLUT
LAV (SMA) IEWHBEREEZ2TRT5 2. SMA 2EBHEICEAIES
JET, ZOEBHEZHBICEBIRR/IZ LR EEHLOPII LTS, TH
LHLEBHES FOEHEBECAHEEREOERIC X > TE 2N RENR
NZEEZTT I &, FEINLBHESTFOBEBHREEN/ A2Vl —
MEDIRAZEEREIC KRB LS 2 L, EEEHEHES FORIEIZL DN
AZF3Tal— MRICH =7 DDS ¥R 5 LB LeRHLTEE
(32,33)0 DT N ALVl —2alDISRBVATFLAT VY TEITS
EOOBMESFEL LT, EYOBBECONA A Y2y —va v OBENICE
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LB LERRE D, BEREEREEZARIC. POEHBHICIY PO—V LB S,
PEG KN 2 EMHESFOREIPEEND, 2 TRETE, ULOBEWICHE
WIS 5T HEMiES T & LT Polyvinylpyrrolidone (PVP) Z#RL. &5
FNAFaArTar—aliiBiF2ERERHMEL .

B—f FHEMEITF PVP 0GR NM A3 YVl — MuREDOF
i

PVP X PEG L ERICEBRKBMHERESFTH . EEEMBELT
HAVLNTEY., REEPELZLTCWERANBOESFTH S (Fig.19)
(98)c PVP ESVHNEGEKICLIVERICERAETH S L. PVP 2B L L
TELXOEREZETHIENVLAMEHERT S I LT SHRRYELEN
FESCEREREEE T2 HESKRORIRIFTETH 5, RETIE IL-6 DN
AAAL Y2y —>aliz PVP 2BAL. BSFEDPSDOLRF LT Y TOD
F—BEL LT, BEMESTFPVP (PVP BESK) OFREEIHEL /2.

—tCHyCHp0 j—— ~—f{CH, - CIH-)n—
<r°
PEG ( Polyethylene Glycol ) PVP ( Polyvinyipyrrolidone )
Radical Formation : CH»  ChHo Ch F'g;lhge ,SChe?a";v}[: ro:)ie;l °:
HOOCCHCHEN = NECHCH:COOH 2> 5 . HOOCCHCHCe + Ne symhess o
(‘:N éN D o carboxyl group at ome end of
L ACVA the main chain
) CH . ACVA: 4,4-azobis(4-cyanovaleric
Chain Growth: I + n (CH: =9H) -DTF’Hooccwq-(-cng-);cwcl:H acid)
° N (N0 (NP DMF: Dimethylformamide
Transfer ; TP Che v VP: N-Vinyk2-pyrrolidone
IV + HSOHCHOOOH —3 HOOCCI-I:CH:(I?-(C&(I:H-).,-H + +SCH:CH:COOH 3-MF: 3-mercaptopropionic acid
c o
V:3-MP N & VI
VII: PVP-COOH
Chain Growth & Transfer : . VI+IN ? —_— VI
Termination : Combination of all radicals

B RmiEE{L PVP D&
FREEEE(CE O polyvinylpyrrolidone (PVP) . = U hIIVEAGRA &
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LU T 4,4-azobis(4-cyanovaleric acid) (ACVA). EHFHBEHH & L T 3-
mercaptopropionic acid (3-MP) ZHWVWA S VHINEREICLIDEMKL .
EET3.3 g (270 mmol) @ N-vinyl-2-pyrrolidone (VP. FIYHIZFE TR
A=tt. KBR) % 12 ml @ N,N-dimethylfolmamide (DMF) (% L. B
IHFIE UC ACVA (At T #att. KK) %270 mg (1.2 mmol),
HERHF L LT 3-MP (FIMETERASK. KR) 2L 0EE (VP
IZX LT 0~3/10 mol &) THMZA R, RICHEREZESERTHEE L. BEMK
SURIEER. HE L7z, 60 °CT 6 RERHHE. RIGHZ diethylether PIZH T
TBH5ILTPVP 2L, BWEFTS 7 — Y HTEBREI ¥, BOS5NE PVP I
FBEKATEN U (Spectra/ Por 3, MWCO 3,500, The Spectrum Companies.
USA), B FILEWERE LR, 5. FNVABIOR TS 7 14—
(Sephadex G-75 super fine. Amersham Pharmacia Biotech, Sweden)
IC X > THBREE., REER Lz PVP OFF4STFEE LT, VIV AEHPLC
(TSKgel G4000PWxL, RV —#%hA Kt BEXH) XD, PEG RF¥ U F—F
(TSKstandard polyethylene oxide. RV — A&t BE) 2AVWESF
ERTHEIPSERLU-MAMEE LTORENSFE (Mn) 2EH LE, PVP
DiEMEALIE. PVP 200 mg % 1 ml D DMF 2B L. N-hydroxysuccinimide
(NHS, FIxMiE T2k A%, KK) 2 44.2 mg (384 mmol).
Dicyclohexylcarbodiimide (DCC) % 79.2 mg (384 mmol) MZ =, Z&E
T 24 FERGZIE, BOSEC IO TBEYERELER, 352 diethylether
WCHE L. MEBZREEIRT 22 & ThHEREEEL PVP 28,

PVP-IL-6 DE&ER

PVP-IL-6 D&RRIXAIRCEME/L PVP 2HV. RIGIZE—EE—HICED
720 1.4mg/ ml @ recombinant human IL-6 (IL-6. HAAEEHEASS. K
R, Xv#ts) 25 PBS BH (V VEBEELEEAIER. pH7.4) 500 1]
2. IEE(E PVP 28mg (BRI ENAIL-6 DYV 7 IV EIIHNLTI0
FENVYE) ZMZITEEL. BRT. 30 PHAROPICHBTESLILTIIL-6
DY TPIVERIHUTCPEGNA ALV al—YalefTolk. TDHE,
0.3mg Me-aminocaproic acid (Sigma Chemicals Co.. USA. PVP IZXL
TS5 EENVE) 2FMT 2L TCRIBEREELI®E. RISBETAHAPHITT
)V 5358 HPLC (515 A: Superosel2, Amersham Pharmacia Biotech, Sweden.
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BEEWE: 0.05M V) VERFEEWE. 0.15M NaCl, pH7.2) XX b &EESTFVA X
SERER L7z, '

PVP-IL-6 @ in vitro yE{4H
PVP-IL-6 O in vitro {FHBEIEEIIE—EF—HICE U=,

FlafmiEE2EE L. AT 2 LHEELR PEG IR 2FHEL
RATFE LT, B2EDPEL, POFRNICRLRFEOT L U ODAERRE
SFELUT PVP BERUE, NM AL Val—2a 258, mXEE
PEELI N CEELRBEAREZERT 2B DPH 2720, EHFERIRIZOH
INWAXSNVEBEATEDISVANVESERZBAR L. EAFETR. 2%
BRI LTANTRF U NERE TS 7VEY. ACVA %, EHEBEHIL
LTANVAFUNVERETS 3-MP 2RHVE. TOHER. EFEBIFFIOESET
LD EHSFE, BE~ETFD PVP BARAEETH o7~ (Table VII),
F7z. F.R. Mayo 5OQHEFHO)IZREWV. VP E/ v—EBEICAT 2 EHBEH
(3-MP) BEODHL L FHYHLFE Mn O DOBICELBERIRBOONED
Ehe, RESERHREDPEPICREI > TWVWB I &, BTbEHEA KRBT HIVE
FUNENBAIATWSZ LHPERI O (Fig.20). AEBRTIE PEGSK |
CRHEVWGFED PVP 2HEL AR LESEMEF (fun 3) TEGZTUL.
TN AIBIZ L > THBREREZTV. FHSFE 6,000 D PVP6K (. 7V
%38 HPLC I ORER. B 5N 7= PVP6K OSFENMIL PEGSK £ b /h&
. U TOEBREZITS LTHAYy—TRyDTH B L EL 5N/, ZPVP6K

TABLE VII Number average molecular weight (Mn) of products of PVP synthesis in
addition of various amounts of transfer agent

run VP Initiator Transfer agent Mn Yield
{ mmol) { mmol) (mmol) (x103) (%)
1 27 12(1/25) 0 15.2 88
2 27 12(1/25) 135(1/20) 6.8 85
3 27 12(1/25) 270(1/10) 58 57
4 27 12(1/25) 540(1/ 5) 35 38
5 27 12(1/25) 8.10(3/10) 20 83

Mn was determined by GFC with PEG standard.
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1Mn (X1073)

BRAVWTCIL-6 DN ZAayYay—2az{Tu, PVP-IL-6 2{EE L/,
PVP-IL-6 i& 3 DD4FH 4 X (H: High. M: Middle. L: Low) ([Z2EREE
L. in vitro iGEHEZ2EIE Lz, HiEEIX PEG-IL-6 L HEk. BEiEOEMIC
HEoTHERAD L, BanR L EMHOMEIX PEGSK-IL-6 XEHROERIZRT I L
DSHBA LU= (Table VIII, Fig.21)o

[s1/mMi

Fig20 Analysis of PVP radical
polymerization with carboxyl
group at one end of the main chain
The relation with Mayo's equation
was represented. [S]: concentration
of  transfer reagent, M]:
concentration of vinylpyrrolidone
monomer in mixtre before the
reaction, [Mn] : number average
molecular weight of resulted
polyvinylpyrrolidone

Table VIII Characterization of P VP-IL-6s

Fraction Mna ) Qegre_e of > Relfngining ®)
Modification (%) Activity (%)
HPVP-IL-6 89,000 32
MPVP-IL-6 71,000 61
LPVP-IL-6 54,000 80
Native-IL-6 21,000 100

PVP (Mn 6,000) was used this reaction. PVP-IL-6s was separated into three
fractions by GF-HPLC. a ) Mn was calculated by GF-HPLC ( protein
standard ). b ) calculated from Mn , ¢ ) measured by bioassays using MH-

60 cells and indicated with Native IL-6 as 100%.

Remaining activity (%)

100

80

60

40

20

0

O PEGSK-IL-6
@ PVPSK-IL-6

0

20

Degree of modification (%)

40

100

Fig.21 Relationshop between degree of modification

and remaining activities of PVP-IL-6s



BT PVP-IL-6 @ in vivo H/MRIEM{ERIE%%E

AETIX PVP-IL-6 DOIU/MRIEMERZ®ET L. PVP XA A Pay
—>avOERAEEIHMEL =,

PVP-IL- 6 QIi/MREEAN{ER
M/NRIBINER OFMIIE —EE _HICE Uz, Native IL-6 HH WK
PVP-IL-6 # C3H v XRIiZ2 HiC 1 |, & 4 [, ETH&E L. M/hiREEH
EL7.control EHiZiE 10ug D PVP 285 L., lb# & U T PEG5K-IL- 6 Fr.4
(MPEG-IL-6) OEHITo =,

BRBLUFER

RL2DINFETORIT. BMESFEMEKEL LTO PVP6K . PEG5K
ICHARBIRNRSEZOREXFHHDPBERVWC EPHELPIIR>TVWE I &P
5. PVP N4 A2V ar—ya id PEG N A Val—Yal LB
LT, 57423 IL-6 OIMHFHEEOR ELEZHGTE %, E—FETa#HLEX
512, IL-6 OHB & 3 2 M/MRIEMER. MHPICHEMT 2 EZRZRET
3L TRREINZ D, RETIX PVP OBESF L LTOERAEZHMETS
ez, M/MREIMERZ2BEL TV Z & Z2EWIZ, VP homopolymer
EHWTER UK PVP-IL-6 DR EMET L7zo PVP-IL-6 @ in vivo HI/MR
EIn{EA % PEG-IL-6 O TRS M/MHIEIHERADOKE » o7z MPEG-IL-6 &
g LEEZ A, MPVP-IL-6 (EHZFE 71,000) OFRBZDHAREL,
MPEG-IL-6 & BEDIM/MRIEMERZRT I EHPHBILE (Fig.22)e UL
BRBESEBENIRTLSIC, PVP-IL-6 TIXHEGSHBITOR TR LI X 3 IMH#F
BEDxT o 3E EPHGINEZICHED ST, PEG-IL-6 2 HICLEDD
M/MRIBIIRIEE S hiad o7z £, PVP NAM A V27— MRIZDW
CHEBIL V2T — " REOFEEPHELO P ER>E, LPLRESL, E#ES
FY A XL PEG-IL-6 DFE (59,000) LIZER>TWE, LED PEG-IL-6
& PVP-IL-6 TEBLFYV A XDBRR->TCERI L, RUZFD in vivo M/MK
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control ]—i Fig.22 Thrombopoietic activity of PV P-IL-6s
(12.5 pg/day)\FEZd—i Peripheral platelet numbers of r_nice on day. 11
) ‘ were shown. Nommal C3H mice were given
Native L6 | (25 pg/day) (22224 native IL-6, PVP-IL6 or M-PEGIL-6
(50 wg/day) priiiiammanid— % subcutaneously every 2 days for 8 days. Blood

* 1

was taken from the tail vein and platelet number
was counted with a platelet counter. Platelet
number peaked on day 11. Control mice were
given 10 pg of PVP polymer in saline. Mice
were used in groups of five. Each value
represents the mean =+ SE. Statistical

significance compared with control: * P <0.01.

H
PVP-IL-6 (1 ng/day) |: M

L
M-PEGP-L-6 (1 pg/day)

1.0 12 14 16 1.8
Peripheral Piatelet Number (X10-3/)

BIMEEDPRABETH >EZLOBERE LTI BENV—IBETENSZ
ZIBRL. BLXONAZF a0 a2 — MEOHEGHP COREN., &> 5
ADORIE, M TOFENE - REM. D> SHBANOBITHRE DB
EHED, AVWAEBMESFICL>oT. ZOBBEREDPERSTL2EDTHS
EEZbNB, R->TSE, KABBORE 2175 L & i, BEFIEC, X
DE#ELEIN= PVP BEEZRHBL TV Z LT, PVP NA A Pal—
¥arDI 5B ERMEERIPTEEIC RS LI, Fl-kAnMEZEALE
BROWPEG NAZFArTVa—varyEEEZPVP Nf A Val—val
DORELDAREIC R 2 D LHRFTE B,

E=f LIFOPVPNAFarTalh—a He

BISHICBWT, PVP N FavPar—ya of8%,. £k, IL-6 O
mPHEEEERLEIVAZ LT, BN TAMM/MUEMERE2EXLEHEL
BBZL, ERBEANA ALV~ a L fEDNEET LI REEH
EpE Uiz, BEITIE. 2O PVP NAAa val—albBov4f b A
AVICHERARTH DI DPRE. ZOERAMEEFMET 22 L2 HEZ, IL-6 &
BERRICIMRIEIMERZ2E3 2894 bhA ViZo0WT, XM Faryar—t
LRt OB 2 A 7.

BE. IL-6 YUACHNMREEZRBITZ2YA MAaA4 e LTE.
Thrombopoietin (TPO). IL-3, IL-11, SCF, Leukemia Inhibitory Factor

(LIF) REDBHMENTND(34-40)0 REBRTH IL-6 LEMOSFE. Lys
BEBZIDLIFIZDONWTINA AV ad—arz2iTn, PVP NS AV
YVakh—va ik smiiEEEOE EAM/MOEMEREREEZ D EZHTHE
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DI Eley BENA Ty RREDBEET D LD PRET Lk,

PVP-LIF &K
1 mg/ ml® recombinant human LIF (LIF., H/&EHkA4, HER.
LDH#5)500 ulZ0.1 MY CBEEER pH 7.2 CTHEL.9 mg OIEE{LPVP
(Lys 7I 7 EICH LTS fEmol ) 2%, BB T 30 AREKIGE 721 mg
(De-aminocaproic acid (Sigma Chemicals Co.. USA) ZMZ TR ZEIL
L. EREBIZTNVAEBHPLC (TSKgel G3000SWxL, Y —# A&, EERE.
BEEW 0.1 M Y UBBEEENR pH 7.2) X D SEREEL =,

PVP-LIF @ in vitro &%

PVP-LIF OBEEFEHEDHIZEIZX Yamamoto 5 DMEIZ LS. M1 HiigZH
Wiz LIF S EIRE R (100) 2 — 3 E U THT o 72 .M1 Ml sRE S (10 % FCS
P73 B - B I U5 Eagle's MEM, HKSRE, HE) & b #ERER
LiEbDEAWE. B U TIVOHERIIE 96 FUIEET + v 2 ITERL. 5 x
10° 5> M1 MREZERE L=, 37°C. 72 FEERE. MTT %EIiC K b Mg
FERHEVEH ZBIE U BEEIEIL Native LIF DiEE2 100 %& UTEHEL
7o

PVP-LIF Mf/hMgiEIN{E 4%

PVP-LIF QIU/MREMEADOFMIIE—EE_HFOHEICE L=, C3H
YU (. 5EB. BARSLC HRAEt. &) 7 HEEHETRS L. £
HEJNCIM/MREZBIET 5 Z LI X > CEHEi L 7=.

LIF X IL-6 (ARICERKROBAREEAZILOH L TEEERENE
MEETZVA A4 THD (Table IX) (101-104), HF&EiX 2 &, Lys

TIVEE 12 BELTWBILBHASNTNSA05). XE=ZOEARIKRN
XIL-6 LA MERNICEET 2EMKOBRAZRET 2 Z & T, M/MRIE
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Table IX Multiple actions of LIF

Differentiation Comitment
Induction in myeloid leukemic cells - M1
- HL60

- 937
Induction in myc-itiated eryﬂuoleukemlljc cells
Suppression in normal embryonic stem cells

Proliferative A ctions
DA-1 hemopoietic cells
Osteoblasts
Potentiation of IL-3 stimulation of - blast cell precursors
- megakaryocyte precursors
Functional Actions - erythroleukemic cells

Calcium release from bones

Stimulation of new bone formation

Production of acute phase protein by hepatocytes
Switching of signaling by autonomic neurones
Depletion of body fat

Imgzction of gonadal dysgenesis

Elevation of platelet levels

IHERZRET 2 DB P ERSTVS(101,102) F/z LIF OBWEAR
BRI - BEZ2E LD LT 22508 OBTHEERERER>T
WD EPHBELTNS(99). > T, LIF EOWTHIPHEEOREEZE
BULERGFNNAMAarYar—vald, BREROERNERICER T
HDEEFEZBNB, PVP-LIF DEEUE. PVP-IL-6 & ABEORIBEETITV.
TWVAEHPLCIZL D 3 DDHFHA X (H: High. M: Middle, L: Low) T
SE L7z (Table X)o BAEBMEIIEHEOEMIE > THD LK, BHEET
DEEVWDEL L. BEIZE 21 %0 fraction 3 TX X BEEEIX 37 %L o7z,
LIF © 150 HE» 5 180 HEEHO 7 I VBEFHBL 75 —HERICEBEREPMAT
HY, AFREIAMAET 5 I LPREINTNS(103)e ZOEHICE 12 BHOD

Table X Characterization of PVP-LIF

. 1) Modified Degree of Remaining 3)
Fraction Mn . . . .
Lys residues Modification (%)  Activity (%)
1 82,000 11.6 97 20
2 51,000 6.5 54 29
3 28,000 2.6 22 37

Native LI 12,300 2)

1) Mn was calculated by GF-HPLC with protein standard.

2) Mn determined by GF-HPLC was shown. Molecular weight of Native LIF
calculated from amino acid sequences is 20,000.

3) Remaining activity was estimated by bioassay with M1 cells.
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VOVBREDS L 6 @AHEELTWS =D, LIF OFE, EERRICEERY
VUBENMEHEZITHL. REHETHIFEOETHELI o EHDLEZ
5N %, in vivo M/MRIEMERIKER 7 HRERS M L/ (Fig 23). PVP
NAF A Yal—ya il X b iMRIBIERIXERI N TV, RIEM=E
@ PVP-LIF ¥ in vivo TOEAIFKREL. BHM/MUIESIMERDORED >
7=4F 8 82,000 ® H-PVP-LIF TiX 1 ug/day/ mouse D5 T Native LIF
3 ug~10 ug/day/ mouse & HEEQI/MREMDBEERINE, ZhbDH
Bho, HIEEOKBRETS in vivo TOMEEEIPBEFCEE>TLES
ERERBREEZ N, o T. LIF ZEZFE TR UE LS RIBEFERAIH
HEOBRIZEL D, KIER in vivo SIREBPP/TEZI2H0LFTLI6N %,
PVP-LIF O/EBEAREEBCEL TR TRSBEOMPHFEHEDOEARPKRE
FELTWRHDLEHZNED, BHRA N LOBBPITIZEASEOR
AR EDPLETH S,

2500 2500 :
~ Fig23 Platelet number after s.c.
2 injection of PVP-LIF
S 22000t 2000 f C3H mice were administered native LIF
< or PVP-LIF subcutaneously every day for
bud a week. Native LIF and PVP-LIF were
£ 1500 1500 diluted with saline contmining 0.05 %
2 J- BSA. Control mice were given 10 pg of
ko PVP in saline containing BSA. (n =5,
£ 1000 [ 1000 [ mean+ SE)
o M L M " 2 " i " N y 2 ) N M " N
TV Y S YT V7Y S
Control O PVP-LIF (1 ug/ day)
Native LIF ( pig / day) Fr1 —®—
10 —O Frz —&k—
3 —A— Fr3 —8—
1 ——
EE  ME

AECRIESFNAATL D2 —a DY AT ATy ZICET T
7R EEE - BlEON ST FTRENES FOBREE1T o2, PEG IHE
LEEEENZ UL, H-% DDS HEEEH5T 2 LIXRETH D, TN
LT PVP i3, PEG L ARICHAXBANERTH . ZE&MOBIZNER
AFTHBIZ, SVHNVERCIVEEIIERTE, BLOSFEICGRA
BETHD, T SUANVHRERITLY. BLOHEERED PVP EEKZA
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B3 3Z LT RIMEOEREDOEAD., BK-BUKNZ VR, AFA-T=
FUINT R W0 REMiSTOMEBERE. BREEREOHRIEI LR
b, ZOFRE. EYORBECENIZE L A ENHEHHEIZERTERSL LE
Z5N%,

73 PVP OBESFL LU TOERAEE2FET 572, PEG-IL-6 OH&
& AERRICH RimEEE, FIY5FE 6,000 D PVP ZHWT PVP-IL-6 D)
RERE L7z, in vitro OBEIE—EMAERSIE PEGSK &IFIXEKOMERZT
Uoe THIZPVP ¥ PEG L AFENIFIEE U TH IEER. MHREMEL V-
72 PEG LELL-MEZET B8, in vitto KBWTRERAKRNA A2 Y
2 —MEMEERLEDBDEEZISND, £/, in vive IU/MREMERRK
PVP-IL-6 & PEG-IL-6 XEZFDHRERLEZI LS. PVP EDRLED
PEG LEEDNA ALV a - IREFTHILPHL P LR, BB
BRAFY A XIZBE LTI PVP-IL-6 DA DBKRED>=H, Zhid PVP & PEG
OEEL, DH2VWEPHELOENVICILZDBDEEZ SN, FHlZzEHLILTS
DI EASREDRSTBMBETH S, PVP-LIF OKEITIE. M/NRIEM
fERIZDWTIK LIF & IL-6 ODEASIELTHRLEZONZ D, RERD
FERZEEBVWIRONE, TRIEABPELTH>TH. FTF1 XL,
BT LH—DDNZAXA—F—IZL>T in vivo RBEREPRESNSDOTER
. XYoEECEBMiEs TOBE. BME, 474 X, KAERERE,
EER EDBERRNS U RIKET 3 2 EBTRREIN=,

RETIX, PVP PMIAREMEZEALIEE2DARLT. IHIKZEDLET
BRI U AN ERAHECENEREZ I LD L T 5 EsEZNNA 4T
Vab—- MR ELES, LhELEESFNA A2 Y2 — b DDS
AR 2RI T 2 BB FTCHAILERLE, BAE. BLXD PVP
FEEDAV )=V TETO>T0ED, IWETKEBEAEEZET RS F
.2 PO=VRY )R LEIESFREERFENVERPELNDDDH 5o
51 PVP FEEOYE/ZNFECERRFELR LOKRANRA 2TV, ¥
1 MAh4 OBRELCHNIIR U, REBLREMESFERETIEHZREL
T RThEIRSRVWEEZ BN,
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ST

HEDDFREEDZRNA T /) o —Ef0ESIZIZIER2RED D
DOBH D, SERLEEERIDFLVIVTREIhTHL iz, £8EE
EHE2EREERE LTUBALLD LT 2RADE SICIEERICEML
TWLTHAD. LPLERDBLY A MAA L 2EILDETIEEERHERER
Zett - BEPmEEI L. EEMORVWREREER E LTAH L TN
I, ETEEEHEREOEANTREN. BIMEBOSHEME 2 7R
LR2RIEBMOREDPIRVELR>TL %, BREEKIIBNTIX, YA MhA
YIREOAREEEFEMHENRIR. BHEMICIVRIESEFAREEL L
7 —FRE. ERRNEHHFE. BEEEZRSEINTB Y. EHRAREL O
FRNERZRECHFLDD. DELTIEBEROAZENICHELT
Wb, BIBEMRI. BHEMILIVIELA 7)Yz MeahzMERS
EEHAIHELDD, VA4 M ALV ZY MU= 2B3 LD ETR2EEKDER
MEHEFERELTVEDTHD, TD XD REEXKOKEDZAHEADD L TIEL
T, ¥4 b4 U REDEBEUEHERIZOHEZVWPARIREELRS
DTH3. E5NE. NREOEEEEME 2 ASKICERE LE TEYSF
ERITEBREICIE. IhoITEHREBHCIVEYRRORELLZERELEE
HEMEHED DDS 2RELETICER L TNWDS, ZOKRREKRDOTTRZRL
A ZF, HLDEESIRITNIERSBRVERFEDH L DDS IZIEHE SR,
EVWBZNIERFEBZORABRICBALEYRNGRE - fIXZLIESINEH
ERFBRER. TROBEKRADPSEZAEBTEZEICHEILIL TV DIRER
BRNWENWZ B, CORFELRIXTHRE LY A MM o OKBERSFN
AFarVar—alid, ERPERNICE T2 TREREER T2 HiEE
PHRELEEFE. BELL. 107V P> MELE S &3 2B 2R
LT 79— dBEZLD. ULPLEDPLERRECBITZYA A4 D
EBAFNA AV —arTiE, PS4 TR - S —DRERICK
D, DRIEINAAAU D2 TF—2a EZEE2ERLTHNLZET, £5°K
EEC 7o 7 —EBEAEEEREL. £ LLWEREESREENETSE I L
T, RULOHTHNBREAZHELILLBIESHLBECEST RV, SBEMET
EBRUEEEEGEAEORELLEAOEREMNE. X &I BaERALRIE
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% MEEBATRREH RS TFICET IS - 77/ 0V —2HERL LT,
eEINAAarPal—areEELEI BT DI, BHEEMOKER
PEEEBAREEORENL., BHEOLENEECZORRL. BifiasFOHk
BELZOERANEE L OEE, KBABP TCOLKBEDBERYE., 6 54%EH
BEomEAZ, RIEE EPFHZOHMEIERINTL %, oTEIF
NAFATallF—2avPI bk ELOEDIZEEELT. BRLIFFRE
TET, EEROETAHERRAIN=ZXLDS, RI9FTFTIN) =S XF A
(DDS) DOFEFREFEV, —F TIXEBRRRREREMZHRES 5 2 & TRIMA
DO DDS ZBELTNRETHA D,
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BAF/AAAY V2T = atitid¥ 4 ML YD RS v IFYNY
—YRF LESICBT BRI R, UTFORRESE.

1. IL-6 #EBEHTPEG N4 AT Yl —METBI LTy in vivo KB
THU/MRIBIMER % 500 FICHERT A LICHIILE. £2. ZO%R
MR, BT, Tk, iEER2RLHE T3 EEFOE
MEINS O ZARELTWB I EDES e R0 T2,

2. PEGNNAZFayal—alilid YA bhA v oREEDKIEEIR.
BILUBEERRICED 2O HmE2IME T2 &S5, KRANEREFHIHE
DHEEL D, ZDHER. YA A L DLZHER in vivo EEEHOH DS
BERET2RBERZ X D BIRNICHEE LSS Z L BPRBINE,

3. DMMAn ZHWEFRESFNA A P ar—va L EB2E%ELE F
s BOFNAF AVl - a il EHEEEREATEIET. YV
A ML DETAHAERZLVNENICREIBESIZLHFHELP LA
7=

4. PEG & D dI5ICBERGREREE. BIUHEENEPARRFTREMSS
FELTPVP PERATHEZLEZRH L%, In vivo IZBWT PVP & PEG
ELBRLEBAEDONAFALVa V- VIRERE LEZI DS, E5R
% DDS #EEDNEZITI HOBESFFL UT. PVP 2RRLEEZHD L
Bbihsd,

b BAFNAFarYary—va il ENLET3EBERICEL
EEANZEREEZNETEI LT, U4 bAA COBKRNEREZZHELL
SIEHULS2ZLzHLPLTRLELEBIC. SBOILRBYSIMAACD
DDS ICBITI BV AT LT v 7OHAEMERZRTR L.
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