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-t oaww Y-

WO 90121 2112907 pervavszess

PEPTIDE WHICH ABROGATES TNF AND/OR LPS TOXICITY
Field of the Invention '

2 ¥ b

The present invention relates to a group of peptides
which have the ability to abrogate TNF toxicity and/or LPS

> toxicity. The present invention further relates to
compositions including this peptide as the active

ingredient and methods of anti-inflammatory treatment
involving the administration of this composition.
Background of the Invention _

10 Many of the clinical,features of septicemic shock °
induced by Gram-negative bacteria which have
lipopolysaccharide (LPS) in their cell walls may be
reproduced in animals by the administretion of LPS¢ This
induces prompt severe metabolic and physiological changes

15 which can lead to death. Associated with the injection of
LPS is the extensive'productioh of tumourfnecrosis factor
alpha (TNF). Many of the effects of LPS injection or
indeed of Grammnegatlve bacteria can be reproduced by

. TNF. Thus, mice lnjected with recomblnant human TNF ,

20 develop piloerection of the hair (ruffllng), dlerrhoea,”a

- withdrawn, unkempt appearance and die 1f suffecxent
amounts are glven.» Rats treated‘wlth TNF become
hypotensxve, tachypnelc and dle of sudden resplratory

: arrest’ (Tracey et al., 1986 501ence 234, 470) Severe
| 25 acidoels, marked haemoeoncentretxon and biphas;c changes
SAd in'blood glucose concentration were aleo observed '

~ Hlstopathology revealed severe 1eukostats;s ;n the lungs,'l  
haemorraghlc necrosxs 1n the adrenals, pancreas and other .
organs and tubular necrosxs of the kldneys. All these
30 changes were prevented if the animals were pretreated with
%_ , a neutrallzlng monoclonal antlbody agalnst TNF.  ' o
. The massive accumulatlon of neutrophlle 1n the lungs
L of TNF-treated anlmals reflects the art;vatlon of
neutroPhlle by TNF. TNF causes neutr0ph11 degranulatlon,
35 respiratory burst, enhanced antlmlcreb1001da1 and
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anti-tumour activity (Klebanoff et al., 1986 J. Immunol.
136, 4220; Tsujimoto et al., 1986 Biochem Biophys Res
Commun 137, 1094). Endothelial cells are also an
important target for the expression of TNF toxicity. TNF
diminishes the anticoagulant potential of the endothelium,
inducing procoagulant activity and down reguiation of the
expression of thrombomodulin (Stern and Nawroth, 1986 J
Exp Med 163, 740). ' .
TNF, a product of actitated macrophages produced'in -
response to infection and malignancy, was first identifiedqds
as a serum factor in LPS treated mice which caused the
haemorraghic necrosis'of transplantable tumours in murine
models and was cytoxoic for tumour cells in culture '
(Carswell et al., 1975 PNAS 72, 3666; Helson et al., 1975
Nature 258, 731). Cachexia is a common symptom of '
advanced malignancy and severe infection,',lt is'
characterised by abnormal.lipid metabolism with e
hypertrlglycerldemla, abnormal proteln and glucose

metabolism and body wast;ng ' Chronlc admlnlstratlon of .
TNF (also known as cachectln in the early llterature) to-.'-

mice causes anorex1a, welght loss ‘and depletlon of body
~lipid and proteln thhln 7 to 10 days (Ceraml et al.,.l985
_Immunol Lett 11 173 Fong et al.,,1989 J Exp Med 170

1627). These effects were reduced by concurrent

'3adm1nlstrat;oniof antlbodles agalnst TNF. Although TNF
has been measured 1n the serum of patlents with cancer and

'chronlc dlsease assocxated w1th cachexla the results are

.1nconclu31ve 31nce large dlfferences in TNF levels have '

been reported These ‘may be due to the short half llfe of

- TNF (6 minutes), dlfferences in TNF serum blndlng proteln,.

or true dlfferences ln TNF levele in chronlc dlsease
states. - '

TNFx, as a medlator of 1nflammatlon, has been
lmpllcated in the pathology of other dlseases apart from

toxic shock and cancerurelated cachexma. TNF has.been..
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- rheumatoid and reactive arthritis and in the serum of
patients with rheumatoid arthritis (Saxne et al., 1988
Arthrit. Rheumat. 31, 1041). Raised levels of TNF have

S Dbeen detected in renal transplant patients during acute
rejection episodes (Maury and Teppo 1987 J;’ExP Med 166,
1132). In animals TNF has been shown to be involved in
the pathogenesis of graft versushostdiseasein skin and
gut following allogeneic marrow transPlantatiOn. |

10 Administration of a rabblt antl-murlne TNF was . *
demonstrated to prevent the histological changes
associated with graft.versus host disease and reduced
mortality (Piquet et al., 1987 JExp Med*166. 12805'

- TNF has also been shown to contribute SLgnlflcantly

15 to the pathology of malaria (Clark et al.,.1987 Am J. ,
Pathol. 129: 192 -199). Further* elevated serum levels of
TNF have been reported in malarla patlents (Scuderl
et al., 1986; Lancet 2. 1364*1365) TNF may also '_ .
.contrlbute to the braln pathology and consequent dementla" -

'-.20:'observed in late stage HIV lnfectlons (Grlmaldl et al Ann "
Nevrol 29 : 21) S ' ' a

|
|
%
? measured in synovial fluid in patients with both
3
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%jj_' . '.3not necessarlly 1nterfere dlrectly w1th the blo-synthetlo;.3 
' ,?mechanlsms of the dlsease-cau81ng component.‘ As wxll be '
- 25 -descrlbedfbelow in the experlmental data the mechanlsm '
| w%behlnd the allev1at1ng effect of the peptldes 1s to be
Z;found in the modulataon of the dlfferent cytoklnes ,
-‘produced by actlvated cells belonglng to the cell llnes
encompassing the lmmune defence. ThlS modulatlon of
30 cytokines is not llmlted to TNF but may also be valid for
. 'the whole range of lnterleuklns, from 1nterleuk1n~l to
lnterleukln 10 LPS a known component of bacterla

~ PAR A e

1mportant in 1nduc1ng major 1nflammatory response was used
~as a model i LPS blnds to receptors on neutr0phlls,~*
35 monocytes, endothellal cells and machrophages, which

The peptldes encompassed ln the present lnventlon do"f.
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consequently become activated and start production of IL-1
and TNF and other cytokines, thus starting the |
inflammatory cascade. One parameter used to measure the
effect of LPS is the concentration of blood glucose, which
will normally decrease on exposure to TNF or LPS.

LPS normally combines with LPS-Bindingeﬁrotein (LBP)
and exerts its dramatic effect through the CD14 receptors
The activation of the CD14 molecule by LPS reSultSain~TNF
production by leucocytes. It is believed that the .
peptides of the present invention which abrogate LPS

toxicity may exert their effect by 1nteract1ng wrth the
CDl1l4 molecule and thus inhibit LPS binding.

The peptldes ldentlfled by the presentlnventors '
which have the ability to abrogate TNF and/or LPS toxicity
resemble peptide sequences found in the amino terminal of
TNFa . Other 1nvestlgators have also consrdered thls__ '
area of the TNFa molecule but with little success in -
obtalnlng blologlcally actlve peptldes¢ - -

In this regard attentlon is drawn to Canadlan patent

-appllcatlon Nos 2005052 and 2005056 in the name of BASF |
;AG._ Both these appllcatlons clamm a wxde range of peptlde

sequences and by selectlng approprlate alternatlves 1t

30

35

can be seen that appllcataon No 2005052 lS dlrected toward

| f["the peptlde sequence 7~42 of TNFa'whllst apprlcatlon'No
‘__{25.Q2005056 is. dlrected toward amlno acxd sequence 1 to 24 of
' fTNFa 'Whllst each of these appllcatlons clalm a broad
 range of peptlde sequences 1t lS noted that there lS no

'lndlcatlon as to what, lf any,_blologlcal actlv;ty the

clalmed peptldes may possess,' ‘Indeed there is no-jf*“ffi'
demonstratlon that any of the produced peptlde have any

- blologrcal actmvrty In contrast,_the present lnventors: [ i,
,have produced a range of peptldes Wthh have sp901flc '

act1vrt1es in that they abrogate TNF and/or LPS toxrcrty
"“‘**;!f-lif;a',fﬁﬁf,ﬁm»' ' e

In a frrst aspect the present 1nvent10n consrsts in a

.1lnear or cyclic peptlde of the general formula:~

~~~~~
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Xg is null Cys or R

2

Oor
or

OX

or
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or
or

10 R1 is R~ CO, where R lS H

cyclic alkyl up to C20 0ptlonally contalnlng double
bonds and/or substltuted with halogen, n1tro, amlno,

hydroxy, sulfo, phospho or carboxyl groups (Wthh may
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Glu .
an Na-alkylamino acid
Asn ' |
Gly
Asp

Ala
‘Asn N O
Ile or Val or Met or His

stralght, branched or-j7 "”.;

be substltuted themselves), or aralkyl or aryl

15 optlonally substltuted as llsted foxr . the alkyl and
further including alkyl ER o

 nucleosyl, llpoyl or R

. .
* .
.. .
-~ .
.
' . .
. .
. .
. .

.1.5

1

or Rl lS glycosyl

15 an.L- or D-a &mlno a01d ”
- or an ollgomer thereof conSLstlng of up to 5 reeldues
’._   fR1 lS absent when the amlno aczd adjacent _;;  1;;2“ '
" 20f: f f;1s a desamlno-derlvatlve. ,e{f,i*”ﬁf'" S e n

R NR12R13, whereln R12 and R13 are

;e  {1ndependent1y H, stralght branched or CYCllC alkyl
, _”haralkyl or aryl optlonally substltuted as deflned for

25 Ry or N-glycosyl onN-Lipoyl,

. . ) =0y s N P b v s . N - .. » *’ ) .n = S A “
T TR N T Il e s R REE
o . : "_' " . '. . v e o . . :

_‘ffggf-0R14, where R14 lS H, stralght, branched or

-'er as deflned for R S T e . R R e e e
”'f-O-glycosyl

1

memllpoyl or

30 - an L- or Dna-amlno aC1d or an ollgomer thereof

gebfilefcon81st1ng of up to 5 re51dues

:}or R2 1S absent when the adjacent amlno acxd lS a ' ]}51;7*7

j @decarboxy derlvatlve of cystelne or a homologue

o ,_:__ g] thereof or the peptlde 1s in a ch CYCllC form o  '“4 5
'"357'   efw1th the prov1so that~i~-~"' SRS, e L

N "
A . -. .’
ﬁi .. .r
.\‘\ .f'. ’
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when X6 is Cys or R2 then XS is AlO' X4 iS'As-Ag,
s X3 1s AG—A7 and X2 is Al-Az-A3~A4-A5 |
when X is Cys or R, then Xe is All"A12“A13' X is
Aig~Bigr Xg 18 Aig~Ay7-A,g and A,, is absent
5 when X, 1s Cys or R, then XS is Aigr xs.is
All-A -A
Ai167217 813 - ~
- when X2 is A A2 A3 4-A5 then XB is not A16 .
when X, 1s null X, 1s Cys or R,, X, is A=Ay X4'is;
10 AB-AQ, XS is AlO’ Xs-ls All -4 '
Ai14~Aq15 and Xg is A,¢ then A 1s not D-His.

12—A13, x7 1s A14 15 and X8 is

12723 ¥4 is

X, is always and only null when Xz,isRl, Lys or Null
X, 1s always and only null when X3'iS.CYS or Rl:
X3 is always and only null when x6 is Cys or R, .

15 x7 1s always and only null whengX7~1s_Cys; R2jor_Nulli
Xg is always and only null when Xg is Cys, R, or'Null
Xy, is always and only null whenX8 isCys¢uR2'or Nu1l
when,xl'and R2~are-null,;x3 is'Ri’;X4 is "” o

20 B‘AQ"XS 18 Rygr Xg 18 By =B o-Ry3, X, _
- is A, A x8 is R, and Al4 is Ala and Als ;s
absent then R1 is acetyl and R2 is NH2 o -
The amino acxds may be D or L 1somers, however .
. generally the peptlde Wlll prlmarlly ConSlSt of Lnamlno
25 acids. S . , o . -

-In_.a second aspect the present lnventlon con51sts 1n

PCI/AU92/00332

fa pharmaceutlcal composxtlon for use in- treatlng subjects 57"“f-' 

suffering irom toxmc effects of TNF and/or LPS,_the ,
':CONPOSltlon ccmprxsxng a therapeutlcally effectlve amount
30 of a peptlde of the flISt aspect of the present 1nventlon
and a pharmaceutlcally accentable sterile carrler. -
In a third aspect the present lnventlon con51sts in a
method of treatlng a subject sufferlng from the tox1c' f~“'
effects of THF and/or LPS the method comprlslng _"_.
35 admlnlsterlng to the subject a therapeutlcally effectlve _
'amount of the_composlt;on.of the.second aspect_of the
'present in#ention; ' ' o ‘
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30

35

In a preferred embodiment of the present invention
Xl 1s H, X2 is Al A2 A3 A4 5 1 X3 1S
AG—A7, X4 1S A8~A9, XS 1s 310' X6.lS
A11'A12"A13’ X 147R157 &g 18
A16 17" 18 and Xg 1s OH.

In a further preferred embodiment of the present
invention X1 is null, .Xz is H or Ac, X3 is

AG-A7, X4 1s AB Ag, Xs,ls AlO’ Xe_ls'

All-A12“A13’ X7 1s A14-A15"X8 is o -
Alﬁ 17 18 and X9 1S OH oxr NH2 ' o ‘ -fj
In a further preferred embodlment of the present

1nventlon Xl is H, X2 lS A A2 A3 A4 AS

X3 is A6 A7,.X4 is A8 9, Xsfls AlO’ X6
is OH and XG' X

7 is A

- and X8 are null. ,
In a further preferred embodlment of the present

lnventlon the peptlde is selected from the group
con81stlng of s~ '

B Val-Arg~Ser-SernSerwArg-Thr»Pro~Ser-Asp-Lys~Pro-Val~Ala ﬂ,faa,'-

'!-H1s~Va1~Va1uA1a~?' Ol o o }
'ArguThr-Pro~Ser-Asp-LysnPro-Valmhla-Hls-Val-Valwhla,"‘. .
iArnghrmPro-SernAla-Lys~Pro~Val~Ala~H15«ValmVal~Alai] 5vﬂ

,'Arg-Thr-Pro-Ser—Lys~Asp-Pro-Val-Ala-Hls~Val~Val~Ala‘~  1 e,t\w“..
,ValmArg~Ser-Ser-Ser-Arg-Thr~Pr0“Ser~ASP“LYS“Pro"val“Ala t'  .' 

' j~Arg~Va1~ValmAla,

:f:'gArg-Thr~Pro-Ser-Asmeys~Pr0-Val-AlanAla-Valfj>j ~Me ._1
-.Arg..f['hr..pro Ser_ASp_Lys_Pro..Val-A]_auLyswVal .
_Arg~Thr-Pro~Ser»Asp~Lys-Pro-Val—Ala-Hls-Val-Val°'* S

"fpro-Ser~Asp~Lys-promValmA1a-Hls-Va1 LG T
{Pro-Ser-Asp~Lys~Pro-Val~Ala~Hls°:
Pro-Ser~Asp“Lys PromVal o

;Val-Arg~SermSer~Ser-Arnghr-PromSer-Asprys-Pro~Va1_‘ee;e  i':

,;ValnHls-Va1~Val~Ala,
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Arg—Thrupro-Sernhsp-Lys~Pro~Val-Ala-His-Val-ValmAlanhsn
-Pro-Gin-Ala-Glu-Gly-Gln-Leu: |
Val-Arg-Ser-Ser-Ser-Arg-Thr-Pro-Ser-Asp;
Ac-Pro-Ser-Asp-Lys-Pro~-val-Ala-NHZ;

5 Arg-~Thr-Pro-Ser-Asp-Lys-Pro-Val-Ala~Asp-Val;
ValmArg-Ser-Ser-SermArg-Thr-PronSermAsp;LysePro~Vale
Ala-His-Val—Val-Ala-Asn—Pro-GlnuAla~Glu~Gly-Gln-Leu;
Asp-Lys-Pro-Val~Ala~His-Val~Val~Ala; ' '
ArguThrePro-Ser-Asp-Lys~Pro-Val+Ala-His-Val; .

10 Thr-Pro~Ser-Asp~Lys~Pro~va1~A1a-His-va1~va1-A1a;' *
Pro- Slr-Asp-Lys—Pro~Val-Ala~Hls-ValwVal-Ala, o
Pro-ValnAla~H15~Val-ValuAla° and .
Arg-ThrnPro-SeruAsanys-PromvaleValeHiS~Val. o
The composition and method of the preSent invention

15 would be expected to be useful as an anti- lnflammatory

agent in a wide range of dlsease etates 1nclud1ng toxic
shock, adult resplratory dlstress syndrome,»” '
hypersen51t1v1ty pneumonltls, systemlc lupus ,
erythromatoszs, CYSth flbrOSlS, asthma, bronchltls, drug

20 w1thdrawal schlstosom1e31s, sep31s, rheumatomd arthrltls,

' 'acqulred 1mmuno~defLC1ency syndrome, multlple SClerOSlS,

' leperosy, malarla, systemlc vasculltls, bacterlal o
 men1ng1t1s, cachex1a, dermatltls, psorla51s, dlabetes,"
r;neurepathy assocxated‘WLth 1nfectlon or autoxmmune R

' 25 ]d1sease, 1schem1a/reperfu310n 1njury, encephalltls,  ;¢5' 3f7,_

"Gulllame Barre Syndrome, atheroscler051s, chronzc fatlgue

 eyndrome,_TB, other V1ral and parasmtlc dleeases, OKT3 _

*herapy, and would be expected to be useful ln conjunctlon
with radlatlon therapy, chemotherapy and transPlantatlon,

- 30 to ameliorate the tox1c effects of such treatments or-
procedures. F ' ’ '

As the peptlde of the present 1nventlon suppresses-
.actlvatlon of neutrophlls the comp081tlon and method of
. the present lnventlon may also be useful in the treatment
35 .of dlseasee w1th an underlylng element of local systemlc,
acute or chronlc 1nflammatlon.<,In.general,llt ;s'belleved.
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the composition and method of the present invention will
~  be useful in treatment of any systemic or local infection
leading to inflammation.
The peptides of the present invention may also be
5 administered in cancer therapy in conjunctlon w1th
cytotoxic drugs which may potentiate the toxic effects of
TNF« (Watanabe et al., 1988; Immunopharmacol.
Immunotoxicol. 10: 117-127) such as vinblastin, acyclovirx,
interferon alpha, cyclosporin A, IL-2, actinomycin D,

10 adriamycin, mitomycin C, AZT, cytosine arabinoside, ~
daunororubin, cis-platin,'vincristine, 5-flurouracil and
bleomycin; in cancer patients undergoing radiation
therapy; and in AIDS patients (or others suffering from
viral infection such as viral meningitis, hepatitis,

15 herpes, green monkey virus etc.) and in patients receiving
lmmunostlmulants such as thymopentin and muramyl peptides
jor.cytoklnes such as IL-2 and GM=CSF. In this use
 peptides'of the~pre$ent-invention will serve to abrogate

the deleterious effects of TNF«

20:_ - It will be appreciated by those skilled in the art

'0f the present.invention without deleteriously effecting
~ the blologlcal act1vxty of the peptide. This may be
.' 'ach1eved by various changes, such-as insertions, ‘deletions
‘25f and substltutlons (e. g., sulfatlon, phosphorylatlon, |
'“'nltratlon, halogenatlon), either conservative or = -
:nonwconservatlve (e. 9., W-amino acids, desamino acids) in
'the peptlde sequence where such changes do not
,substantlally alterlng the overall biological activity of
30 the peptide. By conservative substitutions the intended
combinations are:- |
G, A; v, I, L, M; D, E; N, Q; S, T K, R, H;
F, Y, W, H; and P, Na-alkylamino acids.
It may also be possible to add various groups to the
35 'peptide of the present invention to confer advantages such

as increased potency or extended half-life in vivo,
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without substantially altering the overall biological
activity of the peptide. |

The term peptide is to be understood to embrace
peptide bond replacements and/or peptide mimetics, i.e.
pseudopeptides, as recognised in the art (see for example:
Proceedings of the 20th European Peptide Symﬁesium, edt.
G. Jung. E. Bayer, pp. 289-336, and references therein),
as well as salts and pharmaceutical preparations and/or
formulations which render the biOactive peptide(s) .
particularly suitable for oral, tOpical, nasal-epray, *
ocular pulmonary, I.V., subcutaneous, as the case may be,
delivery. Such salts, formulations, amino acid .
replacements and pseudOpeptide structures may be necessary
and desirable to enhance the stability, formulation,
deliverability (e.g., slow release, prodrugs), or to
improve the economy of productlon, and they are |

acceptable, provided they do not negatlvely affect the
required biological act1v1ty of the peptide.

Apart from substltutlons, three partlcular forms of ,
peptide mimetic and/or analogue structures of partlcular
relevance when de81gnat1ng bloactlve peptldes, which have
to bind to a receptor whlle rlsklng the degradatlon by

-protelnases and peptldases in the blood tlssues and
-elsewhere, may - be mentloned specmflcally, lllustrated by
the following examples~ Flrstly, ‘the- 1nver81on of backbone

chiral centres- leadlng to Duamlno ac;d resldue structures .
may, partlcularly at . the N-termlnus, lead to enhanced

~stability for proteolytlcal degradatlon while not

impairing activity. An example is glven in the paper
"Tritriated D-alal-Peptlde T Blndlng", Smlth C. S et

al, Drug DeveloPment Res . 15, pp. 371-379 (1988) .
Secondly, cyclic structure for stablllty, such as N to C
interchain 1m1des and lactames (Ede et al in Smlth and
Rivier (Eds) "Peptldes. Chemlstry and Blology", Escom,
Leiden (1991), p268-270), and sometimes also receptor -
binding may be enhanced by formlng cycllc analogues. An
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example of this is given in "Confirmationally restricted

thymopentin-like compounds", U.S. pat. 4,457,489 (1985),

Goldstein, G. et al. Finally, the introduction of

ketomethylene, methylsulfide or retroinverse bonds to

5> replace peptide bonds, i.e. the interchange of the CO and
NH moieties may both greatly enhance'stabilitﬁ and
potency. An example of the latter type is given in the
paper "Biologically active retroinverso analogues of
thymopentin”, Sisto A. et al in Rivier, J.E. and Marshall,

10 G.R. (eds.) "Peptides, Chemistry, Structure and Biology"; *
Escom, Leiden (1990), p.722-773. |

The peptides of the invention can be synthesized by
various methods which are known in principle, namely by
chemical coupling methods (cf. Wunsch, E.: "Methoden der

l5 organischen Chemie", Volume 15, Band 1 + 2, Synthese von
Peptiden, Thieme Verlag, Stuttgart (1974), and Barrany, G
- Merrifield, R.B: "The Peptides", wds.,E Gross, | |
J. Melenhofer., Volume 2, Chapter 1, pp. 1- 284, Academlc
Press (1980)), or by enzymatic coupllng methods
20 (cf. Widmer, F., Johansen, J. T., Carlsberg Res Commun, 
Volume 44, pp. 37~ 46 (1979), and Kullmann, W.: “Enzymatlc
Peptide Synth931s", CRC Press Inc.; Boca Raton, Florida
(1987), and Widmer, F., Johansen, J.T. ;ln "Synthetlc
Peptides in Blology and‘Medlclne., eds., Alltalo, cp
25#2Partanen,-Pe,'Vatlerl, A., PR 79m86 Elsevzer, Amsterdam -
v(1985)), or by a- comblnatlon of chemlcal and enzymatlc

methods if this is advantageous for the process design and'
economy . ' '

®
i 4

It will be seen that Ohé-of the alternatives embraced
30 in the general formula set out above is for a cysteine
re51due to be p051tloned at both the amino and carboxy
terminals of the peptlde.  ThlS.Wlll enable the cyllsatlon~
of the peptide by the formation of dlnsulphlde bond.
It is 1ntended that such modlflcatlons to the peptide
35 of the present invention which do not result in a decrease
in biological actiVityare within'the scope of the presént-
invention. ’
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As would be recognized by those skilled in the art
there are numerous examples to illustrate the ebility.of
anti-idiotypic (anti-Ids) antibodies to an antigen to
function like that antigen in its interaction with animal
cells and components of cells. Thus, anti-Ids to a
peptide hormone antigen can have hormone-like"activity and
interact specifically with the receptors to the hormone.
Conversely, anti-Ids to a receptor can interact
specifically with a mediator in the same way as the
receptor does. (For a review of these propertles see:
Gaulton, G.N. and Greane, M.I. 1986. Idiotypic mimicry of
biological receptors, Ann. Rev. Immunol. 4, 253-280;

Sege, K and Peterson, P.A., 1978. Use of anti-iodiotypic
antibodies as cell surface receptor probes. Proc. Natl.
Acad. Sci. U.S.A. 75, 2443-2447). o o

As might be expected'fr0m~this functional similarity
of anti-Id and antlgen, anti-Ids bearing the 1nternal .
image of an antigen can induce 1mmun1ty to such an, w' ’
antlgen. {(This nexus lS revmewed in Hlernaux, J. R.1988;
IletYplC vaccines and lnfectlous dlseases. .Infect,.
Immun. 56, 1407-1413.) o - o _

As will be appreolated by persons skllled ln the art

from the d;sclosure of thlS appllcatlon lt Wlll be
.POSSlble to produoe antluldlotyplc antlbodles to the;mmp«

peptide: of. the present lnventlon which Wlll have SLmllar

- biological actlv;ty It is lntended that such - o
’antlmldlotyplc antlbodles are lncluded wmthln the Scope of .
‘the present 1nventlon. ' . ' ' ' .

Accordingly, in a fourth aspect the present lnventlon
consists in an antl-ldlotyplc antlbody to the peptlde of
the first aspect of the present lnventlon, the o
antluldlotyplc ant;body belng capable of abrogatlng TNF
and/or LPS tox101ty B '

The 1nd1v1dual spe01f1c1ty of antlbodles reSLdes 1n

the structures of the peptlde loops maklng up the
Complementary Determlnlng Regions (CDRs) of the varlable

-~ 'l.
-'I".n
! PR
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domains of the antibodies. Since in general, the amino
acid sequences of the CDR peptide loops of an anti-Id are
not identical to or even similar to the amino acid
sequence of the peptide antigen from which it was
originally derived, it follows that peptides whose amino
acid sequence is quite dissimilar, in certain contexts can
take up a very similar three-dimensional structure. The
concept of this type of peptide, termed a "functionally
eguivalent sequence" or mimotope by Geyson is familiarfto
those expert in the field. (Geyson, H.M. et al 1987. *
Strategies for epitope analysis using peptide synthesis.
J. Immun. Methods. 102, 259-274).

Moreover, the threeédimensional structure and
function of the biologically active peptides can be
simulated by other compounds, some not even peptidic in
nature, but which mimic the'activity of such peptides.
This field of science is summarised in a review by
Goodman, M. (1990). (Synthesis, spectroscopy and computer
simulations in peptide'researCh'- Proc. 11th American
Peptlde Symposmum publlshed in Bgi,f;,, .} ', “H ’
Structure and ;i.,.,ﬁ pp 3=-29. Eg R1v1er; J.E. and
Marshall, G.R. Publlsher ESCOM. ) ' .

As will be recognlzed by those skllled in the art,
armed with the dlsclosure of this appllcatlon, it will be

'poss;ble to produce peptide and nonmpeptlde compounds
~hav1ng the same three-dlmen51onal ‘structure as ‘the peptlde
- of the present 1nventlon. - These "functlonally equlvalent

structures" or “peptide-mlmlcs"'WLll_react w1th antxbod;es
raised against the peptide df the present inventiOn and
may also be capable of abrogating TNF toxicity. It is
intended that such-“peptide mimics"'are included'Within
the scope of the present invention.

Accordlngly, in a flfth aspect the present 1nvent10n
consists in a compound the threemdlmen31onal structure of
which is similar as a pharmacoPhore to the three- "

‘dimensional structure of the peptide of the first aspect
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of the present invention, the compound being characterized
in that it reacts with antibodies raised against the .
peptide of the first aspect of the present invention and

that the compound is capable of abrogating TNF and/or LPS
toxicity. -~ ‘

More detail regarding'pharmacophores,cantbe found in
Bolin et al. p 150, Polinsky et al. p 287, and Smith et
al. p 485 in Smith and R1v1er (Eds) "Peptldes. ‘ChemiStry*
and Biology", Escom, Leiden (1991) '
Detailed lfu,.fpf-19ﬂ1f_n‘*n.5'3 | |

In order that the nature of the preSent invention may
be more clearly understood, the preferrediformS'thereof
will now be described with reference to the following:'
example and accompanying Figures and Tables in which:

Fig. 1 shows the'amino'acid eequenCe'of'human TNFa ;

Fig. 2: Effect of TNF (;:] ) and 'I'NF+ Pept:.de 1l (e ) on

- blood glucose levels in malarla prlmed mlcempeptlde 1 H.”

abrogates TNF induced hypoglycaemla in malaria prlmed mlce;.e
Flg 3 Effect of Peptlde 1 on TNF—lnduced tumour '
regreSSLOn - ' I

F.Lg 43 Effect of Peptlde 1 (o ), peptlde 308 (v ) ’

'..pept.‘l.de 309 (@ )r peptlde 305 (m) and peptide 302 (o) on_'
' blndlng of radlolabelled TNF to. TNF receptors on WEHl 164  '.

,‘-ftumour cells - Peptlde 1 does not 1nh1b1t blndlng of TNF

Flg' 5 Plasma reactlve nltrogen 1ntermed1ate levels

- in TNF+ Peptlde 1 treated malarla prlmed mlce --thls shows' °:'
that lnductlon of RNI by TNF is 1nh1b1ted by treatment
:.w1th Peptide 1. ' - 8 N

Fig. 6 shows the effect on blood glucose levels 1n
mice treated w.].th PBS (a ), ~ TNF alone (0 Y

TNF + Pept:.de 1 (n ) and TNF + Peptlde 2 (0)-

Fig. 7 shows the effect of Peptlde 1 on TNF~1nduced .
decrease ln blood glucose 1evels in mlce admlnlstered Wlth

-200pg TNF
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Fig. 8 shows the effect of Peptide 1 on TNF~-induced

decrease in blood glucose levels in ascites tumour-bearlng
mice. |

T

Fig. 9 shows the effect of Peptide 1 on TNF-induced
> welght loss in ascites tumour-bearing mice. '

‘. Bt

Fig. 10 shows the effect of peptides on LPS tOXlCltY
in Meth A ascites tumour-bearlng mice (10 anlmals per
group scored positive if 7 or more survxve), o _

Fig. 11 shows the effect of peptldes on LPS tox1¢1ty

10 in Meth A ascites tumour-bearlng mice (10 anlmals per o
group scored positive if 7 or more survxve), _  , o

Fig. 12 shows the effect of peptldes on TNF tox1c1ty
in Meth A ascites tumour-bearlng mice (each group contalns
20 animals: scored positive if 7 or more surv;ved), .

15 - Fig. 13 shows the effect of peptldes on TNF tox1c1ty
in Meth A asc;tes tumour-bearlng mice (each group contalns
20 an1mals~- scored positive if 10 or more survzved),.-

Flg 14 shows effect cf peptLdes on TNF toxxcmty ;n S

D-galactosamlne sen51tlzed mlce (each group contalns 10 ]  ' |
20 -anlmals.} scored pOSltlve 1f 6 or more suerve) .

Flg 15 shows the effect of peptldes on dlrect

| 1nductlon of chemllumlnescence by TNF on human neutrophlls,,,{f   ’"'

| Flg 16 shows 1nh1b1tlon of TNF prlmlng of human
.--neutrophlls b}, PEPtlde 210 - C S R |

25 Flg..17 shows 1nh1b1tlon of TNF prlmlng of humanugp,“yg  "“~. ﬂ

"aneutr0ph11s by Peptlde 19° B e ST T

: Flg 18 shows 1nh1b1tlon of LPS stlmulatlon of

 fneutroph1ls by Pept;de 19°-' R ._‘“].  % .,; ' S
Fig. 19 shows dosemdependent effects of Peptlde 9 on

' 30 TNlenduced chemllumlnescence°-- ' .'. , ,...ﬂ j

e Flg 20 shows effect of peptlde 2 on human TNF

prlmlng of human neutrophLLS°-",,” "}"_ S '

' Flg 21 shows 1nh1b1tlon of LPS 1nduced . e
-chemllumlnescence response of human neutrophlls by Peptlde '
' 35,'21 and . :_, T P ' '
I Flg 22 shows lnhlbltlon of TNF prlmlng of human
-  neutroph1ls by Peptlde 21. '
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nthe 0f Peptide Ing the FMQC- ateq |

Peptides (1-6, 9-18, 22-25, 27-29, 35, 36, 39, 40
Table 3) were synthesized on the continuous flow system as
provided by the Milligen synthesizer Model 9050 using the
standard Fmoc-polyamide method of solid phase peptide
synthesis (Atherton et al, 1978, J.Chem. Soc. Chem.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>