- 1 - Description A PREVENTI VE AGENT FOR VASCULITI S
5 Technical Field The present invention relates to a
novel preventive and/or therapeutic agent for
vasculitis. Background Art Vasculitis is one of the
i ntractabl e pathol ogi cal 10 conditions conmonly
observed i n autoi mune di seases, and nmany cases
thereof are refractory to conventionally-used

t herapeutic nmethods such as steroids and

I mmunosuppr essants and, therefore, new therapeutic
met hods have been sought. | PEERBINGESTUl i ti s syndr one,
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vascul TedmisphdFoees such as polyarteritis nodosa
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Hentlggsggng 5% polyarteritis nodosa are characterized by
necrotic inflammations of the media and the adventitia,
and aortitis usually develops inflammations of the
intima, the media and the adventitia.
Aortitis is also called Takayasu's arteritis. The
25 pathology of vasculitis has been suggested to be
associated with IL-6. For example, Noris et al. have
reported that blood levels of IL-6 are increased in
patients with Takayasu's arteritis in the active stage of
pathology compared to normal healthy people (Circulation
30 1999 Jul 6;100(1);55-60). However, this paper also
reports that the serum concentration of RANTES, one of
the kemokines, is also enhanced. Noris et al. also
suggest the possibility that these cytokines are
responsible for vasculitic lesions in patients with
35 Takayasu's arteritis.
Disclosure of the Invention

The paper, however, does not make any mention of the



2 possibility that Takayasu's arteritis can be
treated by inhibiting IL-6. Thus, the present

i nvention provides a preventive and/or therapeutic
agents for vasculitis conprising an |IL-6 antagoni st
as an active ingredient. 5 After intensive and
extensive research, the present inventors have
denonstrated that IL-6 is indispensable in the

pat hol ogy of vasculitis and that an |IL-6 antagoni st
has a therapeutic effect for vasculitis. Mre
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an interleukin-6 (IL-6) antagonist as an active
ingredient.

25 Said vasculitis is for example polyarteritis nodosa,
the aortitis syndrome, or a vasculitis that is associated
with immunological abnormalities. The aortitis syndrome
is also termed as Takayasu's arteritis. As vasculitis
associated with immunological abnormalities, for example,

30 there can be mentioned vasculitis associate& with
rheumatoid and vasculitis associated with systemic lupus
erythematosus (SLE).

Said IL-6 antagonist is, for example, an antibody
against IL-6 or an antibody against IL-6 receptor,

35 preferably a moncclonal antibody against IL-6 receptor.
Said antibody against IL-6 receptor is most preferably a

monoclonal antibody against human IL-6 receptor, for



Sai d anti body against IL-6 receptor is nost

preferably a nonoclonal antibody agai nst human |L-6
receptor, for - 3 exanple PM1 antibody, or a

nonocl onal anti body against nouse |IL-6 receptor, for
exanpl e MR16-1 anti body. Said antibody against IL-6
receptor is preferably a reconbinant anti body. 5

Sai d anti body against I1L-6 receptor can be a

chimeric antibody, humani zed anti body, or human

anti body. As used herein the nost preferably
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recep& Urein said vasculitis is polyarteritis nodosa.

20 (4) The use according to the above (1) or (2)
wherein said vasculitis is the aortitis syndrome.

(5) The use according to the above (1) or (2)
wherein said vasculitis is vasculitis associated with
immunological abnormalities.

25 (6) The use according to any of the above (1) to (5)
wherein said IL-6 antagonist is an antibody against IL-6
receptor.

(7) The use according to the above (6) wherein said
antibody against IL-6 receptor is a monoclonal antibody

30 against IL-6 receptor.

(8) The use according to the above (6) wherein said
antibody against IL-6 receptor is a monoclonal antibody
against human IL-6 receptor.

{(9) The use according to the above (6) wherein said

35 antibody against IL-6 receptor is a monoclonal antibody
against mouse IL-6 receptor.

(10) The use according to any of the above (6) to



(9) The use according to the above (6) wherein said
35 anti body against IL-6 receptor is a nonocl ona

anti body against nouse |IL-6 receptor. (10) The use
according to any of the above (6) to 4 (9) wherein
~said anti body against IL-6 receptor is a reconbi nant
anti body. (11) The use according to the above (8)
wherein said nonoclonal antihody_against human |L-6
receptor is PM1 5 antibody. (12) The use accordi ng
to the above 89) wherein said nonoclonal antibod
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vasculitis comprlslng admlnlsterlng an interleukin-6 (IL-

6) antagonist.
(16) A method of preventing and/or treating
20 vasculitis having resistance to steroids and/or
immunosuppressants
comprising administering an interleukin-6 (IL-6)
antagonist.
(17) The method according to the above (15) or (16)
25 wherein said vasculitis is polyarteritis nodosa.

(18) The method according to the above (15) or (16)
wherein said vasculitis is the aortitis syndrome.

(19) The method according to the above (15) or (16)
wherein said vasculitis is vasculitis associated with

30 immunological abnormalities.

(20) The method according to any of the above (15)
to (19) wherein said IL-6 antagonist is an antibody
against IL-6 receptor.

(21) The method according to the above (20) wherein

35 said antibody against IL-6 receptor is a monoclonal
antibody against IL-6 receptor.

(22) The method according to the above (20) wherein



to (19) wherein said IL-6 antagoni st is an anti body
against |IL-6 receptor. (21) The nethod according to

t he above (20) wherein 35 said antibody against IL-6
receptor is a nonoclonal antibody against IL-6
receptor. (22) The nmethod according to the above (20)
wherein 5 said anti body against IL-6 receptor is a
nonocl onal anti body agai nst hqgan I L-6 receptor.

(23) The nethod according to the above (20) wherein
said anti body against IL-6 receptor is a nonoclonal 5
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antibody against IL-6 receptor.
(28) The method according to the above (27) wherein
20 said humanized antibody against IL-6 receptor is a
humanized PM-1 antibody.
Brief Explanation of the Drawings
Fig. 1 is a photograph showing the result of CT in
the treatment of the vasculitis syndrome with humanized
25 IL-6R antibody, in which the upper arrow indicates the
ascending aorta and the lower arrow indicates the
descending aorta
Fig. 2 is a photograph showing the result of CT in
the treatment of the vasculitis syndrome with humanized
30 IL-6R antibody, in which the arrow indicates the aortic
arch. .
Fig. 3 is a photograph showing the result of CT in
the treatment of the vasculitis syndrome with humanized
IL-6R antibody, in which the upper arrow indicates the
35 ascending aorta and the lower arrow indicates the
descending aorta
Fig. 4 is a photograph showing the result of CT in



30 I L-6R anti body, in which the arrow i ndicates the
aortic arch. Fig. 3 is a photograph show ng the

result of CT in the treatnent of the vasculitis
syndrone with humani zed 1L-6R antibody, in which the
‘upper arrow i ndicates the 35 ascending aorta and the

| ower arrow indicates the descending aorta Fig. 4 is

a phot ograph showing the result of CT in - 6 the
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20 be a multifunctional cytokine that influences various
functions of cells (Akira, S. et al., Adv. in Immunology
(1993) 54, 1-78). 1IL-6 has been reported to induce the
maturation of T-lymphatic cells (Lotz, M. et al., J. Exp.
Med. (1988) 167, 1253-1258).

25 IL-6 transmits its biological activity through two
types of proteins on the cell. One of them is IL-6
receptor, a ligand-biding protein with a molecular weight
of about 80 kD, to which IL-6 binds (Taga, T. et al., J.
Exp. Med. (1987) 166, 967-981; Yamasaki, K. et al.,

30 Science (1987) 241, 825-828). 1IL-6 receptor occurs not
only in the membrane-bound form that penetrates through
and is expressed on the cell membrane but also as a
soluble IL-6 receptor consisting mainly of the
extracellular region.

35 The other is a membrane-bound protein gpl30 having a
molecular weight of about 130 kD that is involved in non-
ligand-binding signal transduction. IL-6 and IL-6



of about 80 kD, to which IL-6 binds (Taga, T. et al.
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The above IL-6 antagonist is preferably an antibody
against IL-6 receptor, preferably a monoclonal antibody
25 against human IL-6 receptor or a monoclonal antibody
against mouse IL-6 receptor. As the above monoclonal
antibody against human IL-6 receptor, there can be
illustrated PM-1 antibody, and as the above monoclonal
antibody against mouse IL-6 receptor, there can be
30 illustrated MR16-1 antibody. The above antibody is
preferably a chimeric antibody, humanized antibody or a
human antibody, for example a humanized PM-1 antibody.
IL-6 antagonists for use in the present invention
may be of any origin, any kind, and any form, as long as
35 they are useful as an active ingredient for a preventive
or therapeutic effect for vasculitis.
IL-6 antagonists block signal transduction by IL-6



agai nst nouse |IL-6 receptor. As the above nonocl ona
anti body agai nst human |L-6 receptor, there can be
illustrated PM1 anti body, and as the above

nonocl onal anti body agai nst nouse |IL-6 receptor,
‘there can be 30 illustrated MR16-1 anti body. The

above antibody is preferably a chineric antibody,
humani zed anti body or a human gntlbody, for exanple
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havi ng tIﬁthaﬁﬁ QCQWRH99?18§ fHedEs 1B Wt iRHecet
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using a
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incl ude ;¥H166, Mt S41dAto the cell.
Examples of such antibodies include MH166 (Matsuda

et al., Eur. J. Immunol. (1988) 18, 951-956) and SK2
25 antibody (Sato, K. et al., The 21st Nihon Menekigakkai
Soukai (General Meeting of the Japan Immunology Society),
Academic Record (1991) 21, 166) and the like.

An anti-IL-6 antibody-producing hybridoma can be
basically constructed using a known procedure as
30 described below. Thus, IL-6 may be used as a sensitizing
antigen and is immunized in the conventional method of
immunization. The immune cells thus obtained are fused
with known parent cells in the conventional cell fusion

process, and then monoclonal antibody-producing cells are

35 screened by the conventional screening method to prepare

the desired hybridoma.
Specifically, anti-IL-6 antibody may be obtained in



et al., Eur. J. I'munol. (1988) 18, 951-956) and SK2
25 antibody (Sato, K et al., The 21st N hon

Meneki gakkai  Soukai (General Meeting of the Japan
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and the like. An anti-IL-6 anti body-producing
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procedure as 30 described bel ow.q Thus, IL-6 may be
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by a host which has been transformed with an expression
vector containing genetically engineered antibody genes.
The antibodies, via binding to IL-6 receptor, inhibit the

25 binding of IL-6 to IL-6 receptor, and thereby block the
transduction of the biological activity of IL-6 into the
cell.

Examples of such antibodies include MR16-1 antibody
(Tamura, T., et al., Proc. Natl. Acad. Sci. USA (1993)

30 90, 11924-11928), PM-1 antibody (Hirata, et al., J.
Immunol. (1989) 143, 2900-2906), or AUK12-20 antibody,
AUK64-7 antibody or AUK146-15 antibody (International
Patent Publication WO 92-19759), and the like. Among
them, PM-1 antibody is most preferred.

35 Incidentally, the hybridoma cell line which produces
PM-1 antibody has been internationally deposited under

the provisions of the Budapest Treaty as PM-1 on July 12,



by a host which has been transforned with an
expression vector containing genetically engi neered
anti body genes. The antibodies, via binding to IL-6
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receptor, and thereby block the transduction of the
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cel | fusi cpepiocessly,andtl hen-droreeposalantibody may be

antlg%%%ﬁﬂigpygl£ﬁk(¥g hgw &Qﬁulgfeeﬁgp n&ﬁ@ the human
conventional screeni ng nethod to prepare the desired
I1L.-6 receptor used as the sensitizing antigen for

obtaining antibody can be obtained using the IL-6

25 receptor gene sequence/amino acid sequence disclosed in
European Patent Application EP 325474, and the mouse IL-6
receptor can be obtained using the IL-6 receptor gene
disclosed in Japanese Unexamined Patent Publication
(Kokai) 3-155795.

30 There are two types of IL-6 receptor proteins: IL-6
receptor expressed on the cell membrane, and IL-6
receptor detached from the cell membrane (soluble IL-6
Receptor) (Yasukawa et al., J. Biochem. (1990) 108, 673-
676). Soluble IL-6 receptor antibody is composed

35 substantially of the extracellular region of the IL-6
receptor bound to the cell membrane and, thereby, is

different from the membrane-bound IL-6 receptor in that



20 hybridoma. Specifically, anti-1L-6 receptor

anti body may be prepared in the follow ng nanner.

For exanple, the human |L-6 receptor used as the
sensitizing antigen for obtaining anti body can be
obtained using the IL-6 25 receptor gene

sequence/ am no aci d sequence disclosed in European

Pat ent Application EP 325474, a?ﬂ the nouse IL-6

receptor can be obtained using e IL-6 receptor gene

di scl osed in Japanese Unexamnm ned Patent Publication
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gene Se ence i nserted
noans ExtrbSer 81 VBB ey e Bm (5L YTAAEt B Wt 118 that
appr opré¢ aﬁt@ﬂ@@ﬁln%ﬂ 6 tecedest rad 4 Ifugipecupttedn of the
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pl Bl BSF2Rworhasni DgpaedNAry of the National Institute of

Industrial Science and Technology, at Chuo 6, 1-1,
Higashi l-chome, Tsukuba city, Ibaraki pref., Japan, as
FERM BP-2232.

25 Anti-gpl30 antibodies for use in the present
invention can be obtained as polyclonal or monoclonal
antibodies using a known method. As the anti-gpl30
antibodies for use in the present invention, monoclonal
antibodies of, in particular, a mammalian origin, are

30 preferred. Monoclonal antibodies of a mammalian origin
include those produced by a hybridoma and those produced
by a host which has been transformed with an expression
vector containing genetically engineered antibody genes.
The antibodies, via binding to gpl30, inhibit the binding

35 of IL-6/IL-6 receptor complex to gpl30, and thereby block
the transduction of the biological activity of IL-6 into
the cell.



encodi ng human 1L-6 receptor has been internationally
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~Chuo 6, 1-1, Higashi 1-chone, Tsukuba city, |barak
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After a suitable host cell is transformed by
inserting the gpl30 gene sequence into a known expression
vector system, the gpl30 protein of interest is purified

25 from the host cell or from the culture supernatant
thereof. The purified gpl30 receptor protein can be used
as the sensitizing antigen. Alternatively, a fusion
protein of the gpl30 protein and another protein may be
used as the sensitizing antigen.

30 Though mammals to be immunized with the sensitizing
antigen are not specifically limited, they are preferably
selected in consideration of their compatibility with the
parent cell for use in cell fusion. They generally
include rodents such as mice, rats, hamsters and the

35 like.

Immunization of animals with a sensitizing antigen

is carried out using a known method. A general method,



Specifically, nonoclonal antibody may be obtained in
the followi ng manner. For exanple, gpl30 used as the
sensitizing antigen for antibody generation can be
obt ai ned using the gpl30 gene sequence/anm no acid 20
~sequence disclosed in European Patent Application EP
411946. After a suitable host cell is transfornmed by
inserting the gpl 30 gene sequence | into a known
expression vector system the gp130 protein of
interest is purified 25 fromthe host cell_ or from
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ser urg3xd3@g8.653 (Kearney, J. F. et al., J. Immunol. (1979)

123; 1548-1550), P3X63Ag8U.1 (Current Topics in
Microbiology and Immunology (1978) 81; 1-7), NS-1
(Kohler, G. and Milstein, C., Eur. J. Immunol. (1976) 6;

25 511-519), MPC-11 (Margulies, D.H. et al., Cell (1976) 8;
405-415), SP2/0 (Shulman, M. et al., Nature (1978) 276;
269-270), FO (de St. Groth, S. F. et al., J. Immunol.
Methods (1980) 35; 1-21), S194 (Trowbridge, I.S., J. Exp.
Med. (1978) 148; 313-323), R210 (Galfre, G. et al.,

30 Nature (1979) 277; 131-133) and the like.

Cell fusion between the above immune cells and the
myeloma cells may be essentially conducted in accordance
with a known method such as is described in Milstein et
al. (Kohler, G. and Milstein, C., Methods Enzymol. (1981)

35 73; 3-46) and the like.
More specifically, the above cell fusion is carried

out in-a conventional nutrient broth in the presence of,



i mmune cells are taken out fromthe mammal and are 15
subjected to cell fusion. Preferred i nmune cells to
be subjected to cell fusion include, in particular,
the spleen cells. The mammal i an nyeloma cells as the
ot her parent cells which are fused with the
above-nentioned i mune 20 cells preferably include
various known cel | Ilnes such ai P3X63Ag8. 653
(Kearney, J. F. et al., J. bl (1979) 123;
1548-1550), P3X63Ag8uU. | (CUrrent Topics in
M cr ofrol exgmmaied Bnathbl oy o1998)1egrtor- 7) As Ngej cell
(6K02|5Q[xsi§% ﬁ&l%‘rpéﬁ%%} rEorCexlarE{blIe, %aoﬁlygﬁldﬁpéne (g:lLQZ@).
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MVEM cyl tdH&nRdt Ubh S3k 13abk8 60% (w/v) and mixed to obtain the
desired fusion cells (hybridoma). Then by repeating the
sequential addition of a suitable culture liquid and
centrifugation to remove the supernatant, cell fusion
25 agents etc. which are undesirable for the growth of the
hybridoma can be removed.

Said hybridoma is selected by culturing in the
conventional selection medium, for example, the HAT
culture medium (a culture liquid containing hypoxanthine,

30 aminopterin, and thymidine). Culturing in said HAT
culture medium is continued generally for a period of
time sufficient to effect killing of the cells other than
the desired hybridoma (non-fusion cells), generally
several days to several weeks. The conventional limiting

35 dilution method is conducted in which the hybridomas that
produce the desired antibody are screened and monclonally

cloned.



for the growmh of the above nyeloma cell |ines, and
the conventional culture nmediumused for this type
of cell culture, and besides a serum suppl ement such
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hybridoma, a method can be used in which said hybridoma

conv%qglonal

is cultured in the conventional method and the antibodies

25 are obtained as the supernatant, or a method in which the
hybridoma is administered to, and grown in, a mammal
compatible with said hybridoma and the antibodies are
obtained as the ascites. The former method is suitable
for obtaining high-purity antibodies, whereas the latter

30 is suitable for a large scale production of antibodies.

For example, a hybridoma producing anti-IL-6

receptor antibody can be constructed using the method
disclosed in Japanese Unexamined Patent Publication
(Kokai) 3-139293. It can be conducted by a method in

35 which the PM-1 antibody-producing hybridoma that was
internationally deposited under the provisions of the
Budapest Treaty as FERM BP-2998 on July 12, 1989 with the



10 exam ned Patent Publication (Kokoku) No. 1-59878).
Furthernore, a transgenic animal having a repertoire

of all human anti body genes can be i muni zed with

the antigen or the antigen-expressing cells to

obtain the desired human antibody in the nethod

descri bed above (see 15 International Patent

Publ i cati on WD 93/12227, WO 92/ 83918, WO 94/ 02602,

WD 94/ 25585, WD 96/ 34096 and Wo' © 96/ 33735). The
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producing cells such as a hybridoma. The isolation of
mRNA is conducted by preparing total RNA using, for
25 example, a known method such as the guanidine

sultable

ultracentrifuge method (Chirgwin, J.M. et al.,
Biochemistry (1979) 18, 5294-5299), the AGPC method
(Chomczynski, P. et al., Anal. Biochem. (1987) 162, 156-
159), and then mRNA is purified from the total RNA using
30 the mRNA Purification kit (manufactured by Pharmacia) and
the like. Alternatively, mRNA can be directly prepared
using the Quick Prep mRNA Purification Kit (manufactured
by Pharmacia).
cDNA of the V region of antibody may be synthesized
35 from the mRNA thus obtained using a reverse
transcriptase. cDNA may be synthesized using the AMV

Reverse Transcriptase First-strand cDNA Synthesis Kit and



bovi ne fetal serum and 5% MB- Condi med H

(manuf actured by Boehringer Mannhein), the hybridonma
SFM medi um 10 (rmanufactured by G BCO-BRL), the
PFHM 11 medi um (manufactured by G BCO BRL) and the
like, and the PM1 antibody can be purified fromthe
supernatant. A reconbi nant anti body whi ch was
produced by the reconbi nant geT? technol ogy in which
an anti body gene was 15 cloned“fromthe hybridoma
and integrated into a suitable vector which was then
i ntrodheedikqit o Adthasetteml yoe fasethe i synthes pe exeht
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19f the V regioonnaf pantd Ry ngayndes s\tiBgsbZzade 38sired
fromthe. nR htaéu obt%l ned Si n

ve
transePtHia §Jnt hodivedusi oy The AP
Rever S@quﬁmﬁséhﬁpﬁag%tamtr §teg$PIP affd rsDNAn Syt Héxsi slekired

and -addibddig Whken ﬂtiﬂfe&aﬁhﬂ@élyatéccpﬁntbearS)@H;:'i@%isﬁon
e IR GRY, oo ABLAFIES EifFn o
2Gret hloe aﬂrfdm?éﬁ na oo étntspra 4 Gt oNaP| exBReAd foBcyector
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Nucl ei c A%hg%r8@§'to produce the antibody for use in the
present invention, the antibody gene is integrated as
described below into an expression vector so as to be

25 expressed under the control of the expression regulatory
region, for example an enhancer and/or a promoter.
Subsequently, the expression vector may be transformed
into a host cell and the antibody can then be expressed
therein.

30 In accordance with the present invention, an
artificially altered recombinant antibody such as
chimeric antibody, humanized antibody, and human antibody
can be used for the purpose of lowering heterologous
antigenicity against humans. These altered antibodies

35 can be produced using known methods.

Chimeric antibody can be obtained by ligating the
thus obtained DNA encoding the V region of antibody to



(1989) 17, 2919-2932) that enploys pol ynerase chain
reaction (PCR) nmay be used. The desired DNA fragnent
is purified fromthe PCR product obtained and may be
ligated to vector DNA. Moreover, a reconbi nant
vector is 10 constructed therefromand then is

introduced into E. coli etc., fromwhich colonies
are selected to prepare the é red reconbi nant
vector. The base sequence of the "desired DNA may be

confirmed by a known nmet hod such as the dideoxy
met ho@NA 16nQQedagt hlee DNAegreddPhdruriae wnidgpdin ohithels
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to pré@‘tﬁ:retltql?ecaﬁtl?% afipeduse in the present
i nvent i on,rdrhexampidody pgeseid StHatt eghadftsk %A encoding
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25 exglfrI essed under e contro expressi on
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t hen be expr essed In accordance w t
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antihﬂQ%)EagrgﬁQ(ﬁ§%%man antibody. The general recombinant
DNA technology for preparation of such antibodies is also
known (see European Patent Application EP 125023 and
25 International Patent Publication WO 92-19759).
Specifically, a DNA sequence which was designed to
ligate the CDR of mouse antibody with the framework
region (FR) of human antibody is synthesized from several
divided oligonucleotides having sections overlapping with
30 one another at the ends thereof. The DNA thus obtained
is ligated to the DNA encoding the C region of human
antibody and then is integrated into an expression
vector, which is introduced into a host for antibody
production (see European Patent Application EP 239400 and
35 International Patent Publication WO 92-19759).
For the FR of human antibody ligated through CDR,

the complementarity determining region that forms a



Eur opean Patent Application EP 125023, and
International 5 Patent Publication WO 92-19759).
Using this known nmethod, chinmeric antibody useful for
the present invention can be obtai ned. For exanpl e,
a plasmd that contains DNA encoding the L chain V
region or the Hchain V region of chineric 10 PM1
anti body was desi gnated as pPN¢£§ or pPM hl
respectively, and E. coli having the plasni d has been
internationally deposited under the provisions of the
Budapé&avomaidlst wnasgNCI MR 408661 bt di SNEe/Bc4e362 When

r esggﬁ&'syﬁéd/,, a&m?sebgm ymllzhe 1B&hémotrln tbgi d¥atdronak
15 ns_of _| ustr.ial _an n act ria
Li mte?i@c% Y ZRIRARES TR T e AR el]e:’n% g &5q Fhapgothe
1RY, Bﬁmﬁ?l‘ﬁj“enl’(ﬁﬁgélb n%tfer@léatlg Bf§ 3igion OénﬁeWﬂﬁeﬁ’e pHman

grel aaﬁlﬁlb&dwmayzedrrar&i hedyopMH e aing i @b5 w iGAhedite
resha antib ..ha ee y

trans@?an i Egatgﬁeggt)’ %Iegngﬁ%)ar@t%%ge?gr M i r§86

regi on (COR* 6FERtE bIRF 6f‘“&er#ﬁarﬁﬁ*§llb©tihe?r thyganazed
hunananﬁiwodyxanpbecrmngmanaatlkmmhn anitAbedy hies GORAOT As the

human  ant i bod The r ecqnbi na

techn%l%d%“?b%fp 539 6§O%¥ 'ﬁ%ﬁeaﬁFPd%afggmlgns?éa“ and
1O<n0\/\mcxlseeyfuraﬁypeamd3alyentfd&pm:»damauepncEEP bE256823. amthe C

25 ln%I Cara]t o%nﬂtmfﬁta%mleuplm%tse%o}@@f%a 1t%7§gqgrove the

Speci uence was  desi gne
i gat% 1 %@Roéf HoRSEYaRE i Bt RAHAT AR Fiedirehor k
regi on ( FRhiokrhanart idodybodys i ssyit hiesi wed abienregion of

severé&tlwd\y dedi 9dd ganuchepihflas Ra¥k NehSEGH0ASman and
over | cﬂ%~m"th O one not er at the ends %hereo
t

1oThe S90BY of el ©9 rP’f‘ HEd F‘Bti”ﬂ% PNACEREDTI ng
t he Quegiigedognhibmsly cansipotlylfasbet hempjamentarity

i Nt et BGhinALE %gl®mb@ssh@fbod&e@@@&vemm bSmammal

|ntro ced nto ost roduct.i on
Er opoinsbBhoe e Hibant 2haAhd 3K aRPES PR AS e
| nt erfREYBNEE %*Fé?ﬂdYPG‘BFF‘C%ﬁ i fIrP™W\DD2n 19 E Py For

20t he ER@frdiugnn, aerﬁu:l@@dychtgaﬂmieblﬂr O gth CBdmant b&dy has

conphenentag, eV;ddsec{ nuwy g QR ERAL. S QM R podP £
favorabl e ant% ing Siteis se eé%e% @l ody for
use in the present 1nvent10n

As a preferred embodiment of the humanized antibody

for use in the present invention, there can be mentioned
25 humanized PM-1 antibody (see International Patent
Publication WO 92-19759).

Furthermore, as a method of obtaining human
antibody, a technology that employs panning with a human
antibody library is known, in addition to those described

30 above. For example, the variable region of human
antibody is expressed on the surface of a phage by the
phage display method as a single chain antibody (scFv) to
select a phage that binds to the antigen. By analyzing
the gene of the phage selected, the DNA sequence encoding

35 the variable region of the human antibody that binds to
the antigen can be determined. Once the DNA sequence of

scFv that binds to the antigen is clarified, it is



desired, amno acids in the framework region of the
anti body variable region nay be substituted so that

the conplenentarity determnmi ning region of reshaped
human 5 anti body may form an appropriate antigen
“biding site (Sato, K et al., Cancer Res. (1993) 53,
851-856). For exanple, for chineric antibody or

humani zed anti body, the C reqi of human anti body is
used. As the C region of human antibody, there can

be nmentioned Cy, and 10 Cyl, Cy2, 3, and Cy4, for
exanpPessiddie 58 GeRrUMeal FRRFIH 16FC hemRiF SEROPbBRSE Or
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obt ai eA My prematenfrrineodyr- a t echnol ogy t hat enpl oys
150anni ng Wixldaii 81 G|y, aet tlb@%kdrﬂolﬁéayé’nlﬁéiud@iownﬁlc}h Ncan be

addi tj on, to thos§%§¥¥ag'h?eggtfiod?ggég For, .exa éé%sent

t he vaﬁlablé ?é%lon 0 uman ‘ant I'S express

t he surfeatdopf Bheifagenbyetmeed Jhage la%f@‘ﬁﬂté‘fsﬁéf‘wers
as a sidiglae ebardvianis, bpdyydscri)utp adel@dtrua, phagesimian
that binds 4h0 Lhs angh@e rore AAOLKRL AL d 189908 Alom

t he phage selecte sequence encoding 35 t
20var i atArenarléghopebfs tshiehhapeiinam ehoagati fBichas 3&%
the apidigen can be determ ned. Cnce the DNA sequence

of sckv that binds to th nti | ar.ifi [
is For example, exprgséaic}n {ag rceae}:[lly ggéomgllshed

by the method of Mulligan et al. (Mulligan, R. C. et al.,
Nature (1979) 277, 108-114) when SV40 promoter/enhancer

25 is used, or by the method of Mizushima et al. (Mizushima,
S. and Nagata, S. Nucleic Acids Res. (1990) 18, 5322)

when HEFlo promoter/enhancer is used.
In the case of E. coli, expression may be conducted

by operably linking a commonly used useful promoter, a

30 signal sequence for antibody secretion, and the antibody
gene to be expressed, followed by expression thereof. As
the promoter, for example, there can be mentioned lacZ
promoter and araB promoter. The method of Ward et al.
(Ward, E.S. et al., Nature (1098) 341, 544-546; Ward,

35 E.S. et al., FASEB J. (1992) 6, 2422-2427) may be used

- when lacz promoter is used, and the method of Better et



- 20 possible to construct an appropriate expression
vector that contains said sequence and then to

obtain a human anti body. These nethods are already
known and can be found in WO 92/01047, WO 92/20791

WD 93/ 06213, WO 5 93/11236, WO 93/19172, WD 95/01438,
and WD 95/15388. Anti body genes constructed as

descri bed above nay be expressed and obtained in a
known method. In the case of “mafmalian cells,
expression may be acconplished using a vector

cont aiadi. ngBat tanmdinl yt usked $séfotbe pfdififtleR40t he0416-1043)
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M zuskenh efstadn, ekbreshiomyecSorantrNdgalade Sis selectable
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pronot er/ enhancer 1s used. In e case of E. coll, ,
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32e5 Phe & n A1vro 6P -1 $396) pPoadtdBn249 ) ed™Y Al he in
vitro production system, there can be mentioned a

production system which employs eukaryotic cells and the
25 production system which employs prokaryotic cells.
When the eukaryotic cells are used, there are the
production systems which employ animal cells, plant
cells, or fungal cells. Known animal cells include (1)
mammalian cells such as CHO cells, COS cells, myeloma
30 cells, baby hamster kidney (BHK) cells, Hela cells, and
Vero cells, (2) amphibian cells such as Xenopus oocytes,
or (3) insect cells such as sf9, sf21, and Tn5. Known
plant cells include, for example, those derived from
Nicotiana tabacum, which may be subjected to callus
35 culture. Known fungal cells include yeasts such as the
genus Saccharomyces, more specifically Saccharomyces

cereviceae, or filamentous fungi such as the genus



when | acz pronoter is used, and the nethod of Better
et - 21 al. (Better, M et al., Science (1988) 240,
1041-1043) may be used when araB pronoter is used.
As the signal sequence for antibody secretion, when
produced in the periplasmof E. coli, the pel B signal
5 sequence (Lei, S. P. et al., J. Bacteriol. (1987)
169, 4379-4383) can be used. ter separating the
anti body produced in the peri Zas'm the structure of
the antibody is appropriately refol ded before use
(see, AfpereXamsl enors\B3reai3089U)y Apeagil hes griiggirn of
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Applications, 1993). Also, as insects, silkworms can be
used. When plants are used, tobacco, for example, can be
used.
Antibody genes are introduced into these animals or
plants, and the antibodies are produced in such animals
or plants, and recovered. For example, an antibody gene

is inserted into the middle of the gene encoding protein

which is inherently produced in the milk such as goat P
casein to prepare fusion genes. DNA fragments containing
the fusion gene into which the antibody gene has been
inserted are injected into a goat embryo, and the embryo
is introduced into a female goat. The desired antibody
is obtained from the milk produced by the transgenic goat
born to the goat who received the embryo or offsprings

thereof. 1In order to increase the amount of milk



35 culture. Known fungal cells include yeasts such as
the genus Saccharonyces, nore specifically
Saccharonyces cereviceae, or filanentous fungi such
as the genus - 22 Aspergillus, nore specifically
Aspergillus niger. Wien the prokaryotic cells are
used, there are the production systens which enpl oy
bacterial cells. Known bacterial cells include
Escherichia coli (E. coli), arid 235 Baci | | us subtilis.
By introducing, via transformation, the gene of the
desi r ecbrematinbodythatde stimed eateldcslyapdodud ddiiynght he

transforrdeaek! §odh \Hotrﬁlene§ he 2kl §ogyn GNthe transgenic
obtai ned. "Cul turi is CZ ucteghln t he known
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t hese anlnals or lants, and the ant]bodies are
pr oducey! Fﬁnsu%h(énﬁﬁaﬁg alyys 6P5nt§ e colbtEd. 24
For exa&dipllé8)an anti body gene is inserted into the
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l u [ .
casei ﬁ’ g}ﬁﬁ?é%%rsé’sf &glis()nasge({]nés rl%ﬁa? ovge”eﬁt\lé encoding the

280nt aihgiany chain fUsichbpaigerer itheolibhechaia 4ht ¢lbody of
gene hasibe8Y may be separately integrated into an expression

vector and the hosts are transformed simultaneously, or
DNA encoding the H chain and the L chain may be
integrated into a single expression vector, and the host

25 is transformed therewith (see International Patent
Publication WO 94-11523).

Antibodies for use in the present invention may be
antibody fragments or modified versions thereof as long
as they are preferably used. For example, as fragments

30 of antibody, there may be mentioned Fab, F(ab'),, Fv or
single~chain Fv (scFv) in which Fv's of H chain and L
chain were ligated via a suitable linker.

Specifically, antibodies are treated with an enzyme,
for example, papain or pepsin, to produce antibody

35 fragments, or genes encoding these antibody fragments are
constructed, and then introduced into an expression

vector, which is expressed in a suitable host cell (see,



inserted are injected into a goat enbryo, and the
enbryo is introduced into a fenale goat. The desired
anti body 35 is obtained fromthe m |k produced by the
transgenic goat born to the goat who received the
enbryo or offsprings thereof. In order to increase
the anmobunt of mlk - 23 containing the desired

anti body produced by the tranagenlc goat, hornones
may be given to the transgeni c” goat as appropriate.
(Ebert, KM et al., Bio/Technology (1994) 12,
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F(abkkg’aggv@rantibody as the template by amplifying the
portion of the DNA encoding the desired amino acid
sequence among the above sequences by the PCR technique

25 with the primer pair specifying the both ends thereof,
and by further amplifying the combination of DNA encoding
the peptide linker portion and the primer pair which
defines that both ends of said DNA be ligated to the H
chain and the L chain, respectively.

30 Once DNAs encoding scFv have been constructed, an
expression vector containing them and a host transformed
with said expression vector can be obtained by the
conventional methods, and scFv can be obtained using the
resultant host by the conventional methods.

35 These antibody fragments can be produced by
obtaining the gene thereof in a similar manner to that

mentioned above and by allowing it to be expressed in a



single-chain Fv (scFv) in which Fv's of Hchain and L
chain were ligated via a suitable |inker.

Specifically, antibodies are treated with an enzyne,

for exanple, papain or pepsin, to produce antibody 35
fragnents, or genes encoding these anti body fragnents
are constructed, and then introduced into an
expression vector, which is expressed in a suitable
host cell (see, - 24 for exanpPe] Co, MS. et a

J. Immunol. (1994) 152, 2968-2976; Better, M and’

Hor witgst .A. Mant Netdyddssi nsedErnryrohogysq 989mpdF8es these
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| inker, (Huston, J.S. et al., Proc. Natl. Acad. Sci.
usa ‘(Pfo88) -85, 5879-5883). The V region of H chain
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20conbigratveohiofa DNAusadofid nProtkénpepar de Misakeyithout any
port ilq&l@gdlgﬂpe pri ner pair which defines that both

ends of Sgepar 1on and aﬁf fégtggg $} the antibody for use

in the present invention may be accomplished by

w

combining, as appropriate, chromatography other than the

25 above-mentioned affinity chromatography, filtration,
ultrafiltration, salting-out, dialysis and the like.
Chromatography includes, for example, ion exchange
chromatography, hydrophobic chromatography, gel-
filtration and the like. These chromatographies can be

30 applied into high performance liquid chromatography
(HPLC). Alternatively, reverse-phase HPLC can be used.

The concentration of antibody obtained in the above

can be determined by the measurement of absorbance or by
the enzyme-linked immunosorbent assay (ELISA) and the

35 like. Thus, when absorbance measurement is employed, a
sample is appropriately diluted with PBS(-) and then the

absorbance is measured at 280 nm, followed by calculation



chain and the L chain, respectively. 30 Once DNAs
encodi ng scFv have been constructed, an expression
vector containing themand a host transfornmed wth
sai d expression vector can be obtained by the
conventional nethods, and scFv can be obtai ned using
the resultant host by the conventional nethods. 35
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has an activity of binding to IL-6 receptor and does not
transmit the biological activity of IL-6. Thus, the
altered IL-6, though it competes with IL-6 for binding to
IL-6 receptor, does not transmit the biological activity
of IL-6, and thereby it blocks signal transduction by IL-
6.

Altered IL-6 may be constructed through the
introduction of mutation by replacing amino acid residues
of the amino acid sequence of IL-6. IL-6, the source of
the altered IL-6, may be of any origin, but when the
antigenicity is to be considered, it is preferably human
IL-6.

Specifically, the secondary structure of IL-6 is
predicted using a known molecular modeling program of the
amino acid sequence, for example WHATIF (Vriend et al.,
J. Mol. Graphics (1990), 8, 52-56), and the overall



Chr omat ogr aphy i ncl udes, for exanple, ion exchange
chr omat ogr aphy, hydrophobi ¢ chromat ogr aphy, gel -
filtration and the |ike. These chromat ographi es can
be 30 applied into high performance |iquid

chromat ography (HPLC). Alternatively, reverse-phase
HPLC can be used. The concentration of anti body
obtai ned in the above can be de%;rnined by the

measur ement of absorbance or by“’the enzyme-|inked

i mmunosor bent assay (ELISA) and the 35 |ike. Thus,
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does not transmt bi ol ogi cal actrvit
receptor or IL 6, respectively, and théreby capturing it.

As a result, they do not transmit the biological activity
25 of IL-6, and thus block signal transduction of IL-6.

The IL-6 partial peptide or the IL-6 receptor
partial peptide is a peptide comprising some or all of
the amino acid sequence of the region involved in the
binding to IL-6 and IL-6 receptor in the amino acid

30 sequence of IL-6 or IL-6 receptor. Such a peptide
generally comprises 10 - 80, preferably 20 - 50, more
preferably 20 - 40 amino acid residues.

The IL-6 partial peptide or the IL-6 receptor
partial peptide can be constructed by specifying the

35 region involved in the binding to IL-6 and IL-6 receptor
in the amino acid sequence of IL-6 or IL-6 receptor, and

by producing some or all of the amino acid sequence by a



25 of IL-6, and thereby it blocks signal transduction
by IL- 6. Altered IL-6 may be constructed through the
i ntroduction of nutation by replacing am no acid
residues of the am no acid sequence of IL-6. IL-6,
~the source of 30 the altered IL-6, may be of any
origin, but when the antigenicity is to be
considered, it is preferably h n IL-6.
Specifically, the secondary striucture of IL-6is
predicted using a known nol ecul ar nodel i ng program of
the @ nitionatidedmyusner,as or JeRahpr eSVHARPELINY
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altered IL-6 are disclosed in Braken et al
Bi ol .PRAFEMSYPE09%)5 269, 86-93, and Savino et al
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an amino acid in which a-amino group or a side chain
functional group has been protected with an appropriate
protecting group is condensed one amino acid at a time

25 from the C-terminal to the N-terminal direction, and a
reaction in which said protecting group of the a-amino
group of the amino acid or the peptide coupled to the
resin is eliminated are alternately repeated to elongate
the peptide chain. The solid phase peptide synthesis

30 methods are divided into the Boc method and the Fmoc
method depending on the type of protecting group to be
used.

After the synthesis of the desired peptide is

complete, a deprotection reaction and a reaction for

35 cleaving the peptide chain from the support is carried
out. For cleavage from the peptide chain, hydrogen

fluoride or trifuluoromethane sulfonic acid in the Boc



As a result, they do not transmt the biologica

activity 25 of I1L-6, and thus bl ock signa

transduction of IL-6. The IL-6 partial peptide or

the IL-6 receptor partial peptide is a peptide
conprising sonme or all of the am no acid sequence of

the region involved in the binding to IL-6 and IL-6
receptor in the amno acid 30 seguence of IL-6 or

I L-6 receptor. Such a peptide” g neral ly conprises 10

- 80, preferably 20 - 50, nore preferably 20 - 40

am norgthddr exidtlJdd. iThighq [Fn@cprethed gyepuederarly heed.
IL-6 ][I%CGEEOEOC grg@rthbal ﬂﬁrpteix@lﬁxp&‘élﬂ met ﬁ%ﬁgbr%é?ﬁ&dieb)fesin
speci f.yi e egion involved in e bi ndi

| L-6 a%dggﬁag rece% gf g?nl¥%ﬁgré%$no a&cdP sequé%%e%of

| L-6 6pipple. r cebpearentahit thy protraliing goaer ors al |

of Lhélai?(Lﬁ@c@@la@hdsea@egmmlm @s28ec@I@Nby 0fBdaving from
met ho u gepe ineer te Lo

peptlg pe g éﬁﬁ s %g %%é?h q%zégge#ﬁa(ﬁ prggare é%%éide can
IL-6 SrP éﬁﬂﬁ%btléé Eﬁetqﬁ§erlEaﬁdféﬁbﬁbérFﬁ@ﬁtW%ﬂhOdr the
peptldepbytébﬁﬂﬁmekbﬁcfﬁnﬁ reer thg &Sldackrokegy;idhef the

odi ng esLre
v eoUlEDse BRI LIR A o MERI0ec 5 e oo
l%eptlééa%%hebéjbﬁta?%%ﬂfEVOFHQUE%ﬁF€§§PéntO the above
producti onThe anddpupéft icht itbns nebtmidsdotasabel applied to
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pepti de or 0 receptor parti al gqg

t he pEﬁPl%% %Vﬂ?ﬁgs?%th%¥ﬁb& eI OBt Ett d“Ggﬁﬁg gystem
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COFp|e? tcéﬁ%01§EBp§§§m§MQ CQf'§hé'¥%36UBL?tiJh‘Bé%@ﬁh& or the
soltven f% égleptor partial peptide are disclosed in Japanese

Unexamined Patent Publication (Kokai) 2-188600, Japanese
25 Unexamined Patent Publication (Kokai) 7-324097, Japanese
Unexamined Patent Publication (Kokai) 8-311098, and
United States Patent Publication US 5210075.
The activity of the IL-6 antagonist for use in the
present invention of blocking signal transduction of IL-6
30 can be evaluated using a conventionally known method.
Specifically, the IL-6-dependent human myeloma cell line
(S6B45, KPMM2), human Lennert's T-lymphoma cell line KT3,
or IL-6-dependent cell MH60.BSF2 is cultured, to which
IL-6 is added, and the activity can be evaluated using
35 the incorporation of 3H-thymidine into the IL-6-dependent
cell in the coexistence of the IL-6 antagonist.

Alternatively, U266, a IL-6 receptor-expressing



an am no acid in which a-amno group or a side chain
functional group has been protected with an

appropriate protecting group is condensed one arm no
acid at atime 25 fromthe CGtermnal to the

N-termnal direction, and a reaction in which said
protecting group of the a-am no group of the am no

acid or the peptide coupled to resinis

elimnated are alternately repg’gted to elongate the
peptide chain. The solid phase peplide synthesis 30
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for lthexpepkéc agend lffann’eafscmlo(tedure simlar to the

15above.  TheCEK d%eEE'gg Ef@gie@b§ﬁ|fﬁgj#¥%@eh€ invention
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anal
subcutaneous injection, suppositories, intestinal lavage,

oral enteric coated tablets, and the like can be

25 selected, and the method of administration may be chosen,
as appropriate, depending on the age and the conditions
of the patient. The effective dosage is chosen from the
range of 0.01 mg to 100 mg per kg of body weight per
administration. Alternatively, the dosage in the range

30 of 1 to 20 mg, preferably 2 to 8 mg per patient may be
chosen.

Preferred dosages and preferred methods of
administration are such that, in the case of anti-IL-6
receptor antibody, amounts wherein free antibody is

35 present in the blood are effective dosages. In specific
examples, 1 mg to 20 mg per kg of body weight, preferably

2 mg to 8 mg, per month (4 weeks) are administered in one



20 anal ysis of am no acid conposition, or the

anal ysis of amno acid sequence, and the I|ike..
Specific exanples of the IL-6 partial peptide or the
IL-6 receptor partial peptide are disclosed in

Japanese Unexam ned Patent Publication (Kokai)
2-188600, Japanese 25 Unexam ned Patent Publication
(Kokai) 7-324097, Japanese Une§§nlned Pat ent
Publ i cati on (Kokai) 8-311098, and United States

Patent Publication US 5210075. The activity of the
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prefe@%@%iiﬁgpﬁgg%affin, stearyl alcohol, stearic acid, human
serum albumin (HSA), mannitol, sorbitol, lactose, a
pharmaceutically acceptable surfactant and the like.

25 Additives used are chosen from, but not limited to, the

above or combinations thereof depending on the dosage

form.

Examples
The present invention will now be explained in more

30 details with reference to the working examples and
reference examples. It should be noted, however, that
the present invention is not limited by them in any way.
Working example 1 ’

Method:
35 Patients with intractable vasculitis syndrome

(polyarteritis nodosa, the aortitis syndrome) refractory

to the conventional therapy were subjected to treatment



The preventive or therapeutic agents of the present

i nvention may be adm nistered, either orally or 20
parenteral ly, systemcally or locally. For exanple,

i ntravenous injection such as drip infusion,
intranmuscul ar injection, intraperitoneal injection,
subcut aneous i njection, suppositories, intestina

| avage, oral enteric coated tablets, and the like

can be 25 selected, and the nmettiod of adm nistration
may be chosen, as appropriate, depending on the age
and t hétkomdidriicad apfite bpacteniior Fheéikpdect Vpder the

dosagﬁekﬁlégﬁxﬁ3® fEH@7A&V%ncéanﬂﬁﬁiﬁé10T9éafmbﬁﬂ)C%Qﬁlﬂtbe of
per

er, ad S1f)
Al ter Q/%?}Vy Uf‘ﬁgga%% gosﬁl?]?le rang g ggé% S £r8t3E
g, phelﬁlemm%/ Pp! ﬂoaﬁt%@dﬁeﬁl"]%)t |1“e“>r<f’ﬂt‘C frély2 beimagHE§enanti-
Preferfed dosages aﬂellwocsi er red drei-hodstofas the

adm ni,stration L2Le sy
anti - ijéovﬁnéeé‘eptlﬁlre‘éézﬁ at?lgn Ok nlﬁa %S wﬁer é%netflc g conance

ant i bouggisy 3BIR3P eé@%thwuﬁﬁélﬁ%éﬁmﬁﬁéa%¥ e@ve
dosagesprdveraprciihi skiexamalesond, Myprovatemy iper kg
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(4 wee are adm nistere to several
1¢osesanf ofmsexieprat t i c@lpéf’air\%el@rt@ﬁéégb%'r m3NEeRe) -

once gvesy pgamdpweeks,blonee cevergodrus, weekssl dridchehbstry,

like Q%méé‘éart%"e'%%éticm eghlen §<&'ﬁﬂ>1@5 Iﬂr-!spréc,rgpl%%‘ronthe

and subcut anéous mgectl on. The administrati o
sched6PecentzAtipe afjhEPed 26§ Ybservi ﬁgr?“ﬁeept& s@REebedy in
condi thensiawy thhesthdaslis oici@aber arpry) t estterbyukin-1b

1§07 YRS AP SR000 08 A0ALIY SLEALA ORI YRLs) were

romtw ce ‘per we or k to once per
weeksevahextgser three weeks, once per four weeks,
and theshitke. 10 The pr eventive or ther apeutic agents
for vagculjtis of the present invention may contain

phar neceuttcal |y acceptable carriers g addi t.i ves
dependi ng ot ¥ H@aFo‘E&% tegplgdm MagPSErofs BYARg BRe
20f sugbrcarirs eysdoome dddil®P6es Havtlaudemphi@atioa of

phar mpgeut 1:Gale @9§§'@£@b| @réén?&glaﬁuiec (P8LYVESY mg/day was

CO||ag§£Etéﬁﬂ y%%QX' %aegmglhed use of cyclosporin could not
reduce PSL to 20 mg/day or lower. 1In 1998, in response
to aggravation, cyclophosphamide 150 mg/day was used in

25 addition to the methyl prednisolone (mPSL) pulse therapy,
but could not be reduced to 30 mg/day or lower.
Betamethasone 1 mg/day was added, and then leukopheresis
was performed for seven times, but without effect. 1In
2000 and after, the mPSL pulse therapy was intermittently

30 used, and azathioprine 100 mg/day, mycophenolate mofetil
2 g/day, and methotrexate 17.5 mg/week were used in
combination, but without effect.

As shown in Figs. 1-6, CT revealed the prominent

hypertrophy of the blood vessel wall in the ascending

35 aorta, the aortic arch trifurcation, and the descending
aorta. Stenosis was noted in the left subclavian artery

(1t. SCA). Severe inflammation was noted with CRP 12.6
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cel lul ose, ethyl cellulose, 20 xanthan gum gum
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gl ycol, polyethylene glycol, Vaseline, paraffin,
stearyl al cohol, stearic acid, "Human serum al bum n
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antiQ%@Xdiﬂe felt at the wrist. Due to a prolonged use of
MRA, blood levels of IL-6 decreased from 1720 pg/ml to

100 pg/ml.
Case 2:
25 A 42-year old male. 1In 1986, arteritis nodosa (the

skin type) developed, and despite treatments with PSL,

azathiopurine, colchicine and anti-coagulants, remission

and aggravation repeated. 1In 1995 and after,

cyclophosphamide was used in combination with the mPSL
30 pulse therapy, but without effect. From 1997, bolus

administration of azathiopurine, cyclophosphamide and y-
globulin was started, and from 2000, the cyclophosphamide
pulse therapy and leukopheresis were started, but without
effect. Skin grafting was performed on the skin ulcer

35 due to wvasculitis, but without effect, and, due to
aggravation, right fibula removal and B-K amputation were

performed. Necrotic vasculitis further aggravated, and



the bl ood, tunor necrosis factor a (TNFa),

interleukin-Ib 15 (IL-1b), and vascul ar epi der nmal

grow h factor (VEGF) were evaluated. Result: Case

1. A 19-year old fermale. Di agnosed as having the 20
‘aortitis syndronme in 1996. Had a conplication of

ul cerative colitis. Prednisolone (PSL) 60 ng/day was
started. Even the conbi ned use 9{ cycl osporin coul d

not reduce PSL to 20 ng/day or“fower. In 1998, in
response to aggravation, cyclophospham de 150 ng/ day
was usbd whces iaddhei bevaro 1ame wes tyilapgedsi sdicre
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1-6, Qfef@/ﬁfdxed t he prom nent hypertrophy of the

bl oodDygéé%lo\Q{all in the ascending 35 aorta, the
aort urcation, and the descendi nq{ ? rta.
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1 1 ble IL-6
t ur nedetggadd ve, and synptons of
Soluble IL-6 receptor was prepared by the PCR method

using a plasmid pBSF2R.236 containing cDNA that encodes
IL-6 receptor obtained according to the method of

25 Yamasaki et al., (Yamasaki, K. et al., Science (1988)
241, 825-828). Plasmid pBSF2R.236 was digested with a
restriction enzyme Sph I to obtain the cDNA of IL-6
receptor, which was then inserted into mpl8 (manufactured
by Amersham). Using a synthetic oligoprimer designed to

30 introduce a stop codon into the cDNA of IL-6 receptor, a
mutation was introduced into the cDNA of IL-6 receptor by
the PCR method using the in vitro Mutagenesis System
(manufactured by Amersham). The procedure resulted in
the introduction of a stop codon to the amino acid at

35 position 345, and gave cDNA encoding soluble IL-6
receptor.

In order to express the cDNA of soluble IL-6



ul cerative colitis disappeared. During the MRA
therapy, blood levels of TNFa increased, but wthout
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2 ggraé?%é&g%é %uﬁghnséﬂdﬁi% %@§6r¥%5%%tokherfﬁgtéﬁb cell line
cu gégnbas cultured in an Iscov-modified Dulbecco's medium
(IMDM, manufactured by Gibco) containing 5% FBS. The
culture supernatant was collected and the concentration
of soluble IL-6 receptor in the culture supernatant was
25 determined by ELISA. The result confirmed that soluble
IL-6 receptor is present in the culture supernatant.

Reference example 2. Preparation of human IL-6 antibody

Ten pg of the recombinant IL~-6 (Hirano et al.,

Immunol. Lett., (1988) 17, 41) was immunized to BALB/c

30 mice together with Freund's complete adjuvant, and this
was repeated every week until anti-IL-6 antibody could be
detected in the serum. Immune cells were extracted from
local lymph node and were then fused with a myeloma cell
line P3Ul using polyethylene glycol 1500. Hybridomas

35 were selected according to the method of 0i et al.

(Selective Methods in Cellular Immunology, W.H. Freeman



10 Since MRA was effective for patients with
intractable vasculitis that could not be controlled

by the conventional treatnents, it was suggested

that the 1L-6 inhibition treatnment could provide a
novel nmethod of treatnent for vasculitis. This neans
that IL-6 is 15 i ndi spensable for the establishnent

of pathology of vasculitis. Also, as the reduction

of IL-6 per se was noted in al1” cases, it

denonstrated that the IL-6 inhibition treatnent not
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2@ r ansiesteuhand sa Fullerton, CA). Of 216 hybridoma clones, 32
were positive in the IL-6 binding assay. From these
clones, stable MH166.BSF2 was finally obtained. Anti-IL-
6 antibody MH166 produced by said hybridoma has a subtype
of IgGl x.

25 Then, the IL-6-dependent mouse hybridoma clone
MH60.BSF2 was used to examine a neutralizing activity

with respect to the growth of the hybridoma by MH166
antibody. MH60.BSF2 cells were dispensed to 1 x 10%/200
pl/well, and samples containing MH166 antibody were added

30 thereto, cultured for 48 hours, 0.5 pCi/well of ’H-
thymidine (New England Nuclear, Boston, MA) was added,
and the culturing was continued for further 6 hours. The
cells were placed on a glass filter paper and were
treated by the automatic harvester (Labo Mash Science

35 Co., Tokyo, Japan). As the control, rabbit anti-IL-6



dhfr-CHO cell line DXB-11 (U laub G et al., Proc.
Natl. Acad. Sci. USA (1980) 77, 4216-4220) by the
cal cium 10 phosphate precipitation nmethod (Chen C et
al., Mol. Cell. Biol. (1987) 7, 2745-2751). The
transfected CHO cells were cultured for 3 weeks in a
nucl eosi de-free a NMEM sel ecti on nedi um containing 1
mM gl utam ne, 10% dialyzed FCS,_ 100 U m penicillin,
and 100 g/m 15 streptonycin. %e “sel ected CHO cel l's
were screened by the limting dilution nethod to

obt ai anailstdgwesCHEdtel | clone. The CHO cell clone
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plate ar@tq%l(ﬂz £> ref(figldeIL—6 receptor to be used for

immunization.

ako

BALB/c mice were immunized four times every ten days

25 with the above partially purified IL-6 receptor obtained
from 3 x 10° U266 cells, and then a hybridoma was prepared
using a standard method. The hybridoma culture
supernatant from the growth-positive well was tested for
its activity of binding to IL-6 receptor according to the

30 method described below. 5 x 107 U266 cells were labeled
with 3°S-methionine (2.5 mCi) and were solubilized with
the above digitonin buffer. The solubilized U266 cells
were mixed with a 0.04 ml volume of MT18 antibody bound
to Sepharose 4B beads, and then were washed six times

35 with the digitonin buffer. 3?°S-methionine-labeled IL-6
receptor was eluted with 0.25 ml of the digitonin buffer
(pH 3.4) and was neutralized in 0.025 ml of 1M Tris (pH
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pol yvi nyl (manufactured by Dynatech Laboratori es,

Al exandria, VA) was coated with 100 | of goat

anti-nouse Ig (10 I/m, nmanufactured by Cooper

Bi onedi cal, Inc., 10 Malvern, PA) overnight at 4 C

Subsequently, the plate was treated with 100 | of

PBS contai ni ng 1% bovi ne serum al bumin (BSA) at room

tenperature for 2 hours. After ﬁ/ashi ng in PBS, 100 |
a

of the hybridoma culture super°’
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35

pernatxaarg)lo% $O° P(ve/pve}r %tyio?ldc%a @M”ﬁ‘ntg&éﬂheler§th
14,000 cpm of !?°I-labeled IL-6 for one hour. Seventy pl

of the sample was layered on 300 pl FCS in a 400 pul
microfuge polyethylene tube. After centrifugation, the
radiocactivity of the cell was determined.

The result revealed that the antibody produced by
the hybridoma PM-1 inhibits the binding of IL-6 to IL-6
receptor. '
Reference example 4. Preparation of mouse anti-IL-6

receptor antibody
A monoclonal antibody directed against mouse IL-6

receptor was prepared according to the method described
in Saito, et al., J. Immunol. (1991) 147, 168-173.

The CHO cells that produce mouse soluble IL-6
receptor were cultured in the IMDM culture liquid

containing 10% FCS. From the culture supernatant, mouse



receptor antibody Anti-IL-6 receptor antibody Mr18
prepared by the nethod of Hrata et al. (Hrata, Y.
et al. J. Imunol., 10 (1989) 143, 2900-2906) was
bound to CNBr-activated Sepharose 4B (manufactured by
Pharmaci a Fine Chem cals, Piscataway, NJ) according
to the attached reginen, and |L-6 receptor
(Yamasaki, K et al., Science (1988) 241, 825-828)
was purified. A human nyeloma cell” |ine U266 15 was
solubilized wth 1 nmM p-para-am nophenyl nethane
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ELISA. After antibody production was confirmed, the
hybridoma clones were subscreened twice to obtain a
single hybridoma clone. The clone was designated as
25 MR16-~1.

The neutralizing activity of the antibody produced
by the hybridoma on signal transduction of mouse IL-6 was
examined by *H-thymidine incorporation using MH60.BSF2
cells (Matsuda, T. et al., J. Immunol. (1988) 18, 951-

30 956). To a 96-well plate, MH60.BSF2 cells were prepared

at 1 x 10? cells/200 pl/well. To the plate were added 10
pg/ml mouse IL-6 and MR16-1 antibody or RS12 antibody at
12.3 - 1000 ng/ml, and then were cultured at 37°C and 5%
CO, for 44 hours, and then 1 uCi/well of *H-thymidine was
35 added. After 4 hours, the incorporation of 3H—thymidine

was measured. As a result, MR16-1 antibody suppressed



5 0.005 mM 35S-labeled IL-6 receptor solution

prepared as described above. The i mmunoprecipitate

was anal yzed by SDS-PAGE to investigate the

hybri doma culture supernatant that reacts with IL-6
receptor. As a result, the reaction-positive

hybri doma cl one PM 1 (FERM BP-2998) was 10

establ i shed. The anti body produced fromthe hybridoma
PM 1 has a subtype of Ig@x. Th& imhibitory activity

of I'L-6 binding of the antibody produced by the

hybri dagai RMbdrathumast ’k-Ghynrigtept by wes M160dB8I cells.
using the Wnéqy@!agr@en?o%lsltrgté@ t]n%togﬁ@ akt HIWNproduced

reconblnant are rom (Hiran

et al by Fasnindirideset® Rl‘fp(fgégiJRWP 4‘3f7§§)m R ts w&g
Iabelednmim@<iQ5IJast@gHPHErEDéptnr Hunt er reagent
(New Engl and Nucl ear, Boston, MA) (Taga, T. et al.

J. Exp. Med. (1987) 166, 967-981). 20 4 x 105 U266
cells were cultured with the culture supernatant of
70% (v/v) hybridoma PM1 together with 14,000 cpm of
1251 -1 abeled 1L-6 for one hour. Seventy | of the
sanple was |layered on 300 | FCSin a 400 | mcrofuge
pol yet hyl ene tube. After centrifugation, the 25

radi oactivity of the cell was determ ned. The result
reveal ed that the anti body produced by the hybridona
PM1 inhibits the binding of IL-6 to IL-6 receptor.
Ref erence exanple 4. Preparation of nouse anti-IL-6
30 receptor antibody A nonocl onal antibody directed
agai nst nouse |IL-6 receptor was prepared according
to the nethod described in Saito, et al., J.

| munol . (1991) 147, 168-173. The CHO cells that
produce nouse soluble IL-6 35 receptor were cultured
in the IMDMculture liquid containing 10% FCS. From
the cul ture supernatant, nouse - 39 soluble IL-6
receptor was purified using an affinity colum in
whi ch anti-nouse |IL-6 receptor anti body RS12 (see
Saito, et al., supra) was fixed to Affigel 10 ge



(manufactured by Biorad). 5 The nouse soluble IL-6
receptor (50 g) thus obtained was m xed with
Freund's conpl ete adjuvant, which was then injected
to the abdomen of Wstar rats. From2 weeks after
the administration, the anin#ls were boosted with
Freund's inconpl ete adjuvant. On day 45, rat spleen
1@ 16@l.l s were harvested, and about 2 x 108 cells

of were fused with 1 x 10" nouse nyel oma cells
P3UL using a 50% PEGL500 (manufactured by Boehringer
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cl ones were subscreened twice to obtain a single
aRybrtdysaicosediente cl one was designated as 25

MR16-1. The neutralizing activity of the antibody
produced by the hybridoma on signal transduction of
3NDUSEhkl prewas t i@xasindgdrby hdhtapeyrdidi reyent according to
i ncor poration_using MHG0. BSF2 _cells (Matsuda, T.
cApim 5. oFmuMbrretioss) d gases 134 S956) BTy A 5 i
nBhaLs, MH60.BSF2 cells were prepared at 1 x 10

celI's/200 I/well. To the plate were added 10 pg/m

nmouse I L-6 and MR16-1 anti body or RS12 anti body at

12 3 1000 n.were cul.tured at 37C a
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i ncorporation of 3Hthym dine was neasured. As a
syedygPe- MR16- 1 anti body suppressed - 40 the

i ncorporation of 3Hthym dine by the MH60. BSF2 cel | s.
Thus, it was denonstrated that the anti body produced

5. The preventive and/or therapeutic agent according to

claim 1 or 2 wherein said vasculitis is wvasculitis

associated with immunological abnormalities.

6. The preventive and/or therapeutic agent according to
any one of claims 1 to 5 wherein said antibody against IL-6

receptor is a monoclonal antibody against IL-6 receptor.

7. The preventive and/or therapeutic agent according to
claim 6 wherein said antibody against IL-6 receptor is a

monoclonal antibody against human IL-6 receptor.



by the hybridoma MR16-1 (FERM BP-5875) inhibits the
binding of IL-6 to IL-6 receptor. - 41 - CLAIMS: 1. A
preventive and/ or therapeutic agent for vasculitis,

said agent conprising an anti body agai nst

interleukin-6 (IL-6) recepté2 as an active

ingredient. 2. A preventive and/or therapeutic agent,

for vasculitis having resistance to steroids and/or

I mmunosuppr essants, said agent conprising an .

8i. nt eFheukireventhves pngoag shiesiaresit igh agartyeaccording to
iLngredient. 3. The preyentiyve / t-her ' :
c15aM CabBraRg s B Lior D i & g epror is a
m¥as6eUbhhil S ahs i peldyakigariinisits moue@oga.- 64.rebetor .
preventive and/ or therapeutic agent according to

claim1 or 2 wherein said vasculitis is the aortitis
synd r LV t; g@gﬂgi agent
9écco?ggﬁgrggeggﬁg?w?%ggF&Q%S%g%/%ﬁtégfd vascjﬁ%tis i%? £o
amgsonki bifs classscilated Swiwhie riedmuselidgiagdglibody against IL-6
abnormalities. 6. The preventive and/or therapeutic
r868RFOAcESr & RGCPBPIRAY CoRE P Naims 1 to 5 wherein
said anti body against IL-6 receptor is a nonoclona

anti body against |IL-6 receptor. 7. The preventive _

land/ Shet heeapative agdipratberapeytis agesitmagcording to

ereiLn said.antibad [ | -6 . J _
hoRer B Bade HoRRReRhRy Rt ERERr ela b humpp 11-6
r8cepberplievent-ivanaasbdy .t her apeuti c agent accordi ng

to claim6 wherein said anti body against |L-6
receptor is a nonoclonal antibody agai nst nouse |L-6

1fecephar pradvehRevRr 8%ANHLY e nardbelitli e naRel! i RENing to
accor |n8 to any one of clains 1 to 8 wherein said

chaimb8édyhageinssali- Gonpedeopidr ang ipodyc adsiimat mouse IL-6
ant i pbody. 18 gh revent.i ve and/ or therapeutic agent
receBFaF ngsSt ¥R riiﬁP§1§88Vein sai d nonocl ona
anti body agai nst human IL-6 receptor is PM1
anti body. _ _
12. The preventive and/or therapeutic agent according to
any one of claims 1 to 11 wherein said antibody against
IL-6 receptor is a chimeric antibody, a humanized antibody,

or a human antibody against IL-6 receptor.

13. The preventive and/or therapeutic agent according to
claim 12 wherein said humanized antibody against IL-6

receptor is humanized PM-1 antibody.

14. The use of an antibody against IL-6 receptor for the
manufacture of a preventive and/or therapeutic agent for

vasculitis.

15. The use of interleukin-6 (IL-6) antagonist for the

manufacture of a preventive and/or therapeutic agent for



11. The preventive and/or therapeutic agent according
to claim8 wherein said nonocl onal antibody agai nst
nouse IL-6 receptor is MRL6-1 antibody. 12. The
preventive and/ or therapeutic agent according to any
one of clainms 1 to 11 wherei f3sai d anti body agai nst
IL-6 receptor is a chineric antibody, a humani zed
Va%tchki%i,s @Ry i W AHROdY, againstad laif&eept or .
The preventi've and/ or therapeutic agent according

1mmunobapmrﬁzsmm§ﬁsln sai d humani zed anti body agai nst
IL-6 receptor is humani zed PM1 anti body. 14. The
use of an antibody against IL-6 receptor for the
1@anufraet wee GlccdrAieetid A aind/10r dtherapidfei mgentd
for _vasculitis. 15. The use of interleukin-6 (IL-6)
VaREHGARiLSt o POFE Y bedrtiac MAXPSH- a preventive

and/ or therapeutic agent for - 43 wvasculitis having
resistance to steroids and/or inmunosuppressants.
116. The use accordiimy tto claiim 14 or 15 wismin ssaid
vasculitis s | yarteritis nodosa. 17. The use
Vé@EHFdFﬁé i§ 5&5 ROLE Tt 81 SYRROTIST said vasculitis
is the aortitis syndrone. 18. The use according to

claim1l4 or 15 wherein said vasculitis is vasculitis
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ordi.ng.tq a e _of t.o
VR R body vagsoler T A o, WIS Pty o
abAbirkady tagai.nst 1L-6 receptor. 20. The use according
to claim 19 wherein said anti body against IL-6

receptor is a nonoclonal antibody agai nst human |IL-6

1becephar ug%lacy%?dli‘?l A @%C% i Rghed & fC1AIND MhereiTs

Sai d ant i body again IL-6"receptor is a nonocl ona
whakehndﬁaagaansﬁbodwuagahbﬁ@ lécéptrece®2r fie aigeonoclonal
to_an f clains 14 to 21 wherein said

agﬁFngég gaépﬁgtl 56 TFEERSCST is a reconbi nant

20. The use according to claim 19 wherein said antibody
against IL-6 receptor is a monoclonal antibody against

human IL-6 receptor.

21. The use according to claim 19 wherein said antibody
against IL-6 receptor is a monoclonal antibody against

mouse IL-6 receptor.

22. The use according to any of claims 14 to 21 wherein
said antibody against IL-6 receptor is a recombinant

antibody.

23. The use according to clam 20 wherein said monoclonal

antibody against human IL-6 receptor is PM-1 antibody.



anti body. 23. The use according to clam 20 wherein

sai d nonocl onal anti body agai nst human |IL-6 receptor

is PM1 antibody. - 44 24. The use according to

clai m 21 wherein said nonoclonal antibody agai nst

nouse | L-6 receptor is MR16- 24anti body. 25. The use
according to any of claim14 to 24 wherein said
@nt'éﬁgyuégab@%brﬁﬁn@ ReCeAbAm 23 HHHIT®I ifaid monoclonal
anti body, a humani zéd anti body, or a human anti bod
ap6ibdty sgeiastomgdiusg d- 6| aewes orhdrse MR 1aild ant ibody .
humani zed anti body against |L-6 receptor is a

humani zed PM1 anti body. 27. A method of preventing
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an anti body against [L-6 receptor to a subject in
spdddanhébedy. 2g8inAtndlnéd reCeptevedts iy Chddegiic antibody,

tﬁgﬁ&hﬂge&aéﬁﬁhbkb %V'”%u%%%F%EQH%%dgg ster ol ds

i Mmunosu gsants, ~conprising m ni stering
an interl eukin- 6 (IL-6) antagonist to a subject in

need t her eof The et hod ,accor di claim, 27 or
235 WRBP I SCAFAOTIABEUERt FLGia. B8 JHrreiR e dplti zed

anPibdh$ H@EEﬁgtaQEQGdkgﬁebQOQ|@b”bzﬁdméﬂﬁié@“ﬁMﬂﬂ1
said VvasCulitis is the aortitis syndrome. 31. The

anethodyaccording to claim27 or 28 wherein said
vasculitis is vasculitis associated with
i mmunoi ngi cal abnormalities. 32. The net hod
2@CCOAUNAEhbE 8RYpeaeeatiabanhE/37 teedlingheeioulsaiid
anti body against |L-6 receptor .is a nonoclonal - 45 -
CQRPT boHyJ agaMiBL SEErénPedBppBE 1LY RS 1RSENd -6 receptor

?Cgoggbgcholﬁ'ﬁéga3€h&@85%'“ said anti body agai nst

eptor is monocl onal anti body agai nst human
IL-6 receptor. 34. The nethod according to claim 32

wherein said anti bod ai nst receptor i .
2ok | BRBROS e bBhS v Eas Hat A6 hEe CFESS IPELdpeaHL Lt is
having resistance to steroids and/or immunosuppressants,

comprising administering an interleukin-6 (IL-6) antagonist

to a subject in need thereof.

29. The method according to claim 27 or 28 wherein said

vasculitis is polyarteritis nodosa.

30. The method according to claim 27 or 28 wherein said

vasculitis is the aortitis syndrome.

31. The method according to claim 27 or 28 wherein said
vasculitis is vasculitis associated with immunolngical

abnormalities.

32. The method according to any one of claims 27 to 31

wherein said antibody against IL-6 receptor is a monoclonal



35. The nethod according to any of clainms 27 to 34
wherein said antibody against |IL-6 receptor is a
reconmbi nant anti body. 36. The nethod according to

cl ai m 33 wherein said nonoclonal antibody agai nst
human I L-6 receptor is PM 1 4nti body. 37. The nethod
according to claim 34 wherein said nonoclona

b%gﬂy a@éﬂrﬁﬁ'{ ouseddsbdeceptor is MRL6-1
ant| e met hod é@%ording to any of clains
27 to 37 wherein said antibody agai nst IL-6 receptor

is a mer.i,c ntlbod zed tlbod or a
e N Gding N TEER £ W m kafa, anciboay

2RRGIH NG, 10 1@@15'66’18 whey ththcﬁlcﬁhai‘ltmilz@diy against
anti body against IL-6 receptor is a humanized PM 1

haweirbddy .6 receptor.

34. The method according to claim 32 wherein said antibody
against IL-6 receptor is a monoclonal antibody against

mouse IL-6 receptor.

35. The method according to any of claims 27 to 34 wherein
said antibody against IL-6 receptor is a recombinant

antibody.

36. The method according to claim 33 wherein said
monoclonal antibody against human IL-6 receptor is PM-1

antibody.

37. The method according to claim 34 wherein said
monoclonal antibody against mouse IL-6 receptor is MR16-1

antibody.

38. The method according to any of claims 27 to 37 wherein
said antibody against IL-6 receptor is a chimeric antibody,
humanized antibody, or a human antibody against IL-6

receptor.

39. The method according to claim 38 wherein said
humanized antibody against IL-6 receptor is a humanized PM-

1 antibody.



