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For conveni ence in descri bi ng the degree of prot ection in 250 mce we have
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m ce were dead by day 9 Vaccinated mce fell into two clear groups: those
whi ch recovered by d 10 and those which.re OVﬁ?gd arognd day 17-20. The
|l atter group aﬂﬁéﬁglghbﬂealﬁhFaFP‘$5 i ACpAPLE; L18effEE0R2BAy 6 but failed to

mai nt alfaan this. For the pur poses of the present study, we havextb@®efore

cl assified protect}].0 cein e aem a was
permanently cl ear eh gﬁ? F¥Z@f5rgﬁd§3nﬁ ﬁgkﬁa" a?iélé??blﬁt occurred
subsequently. In fact "late" recovery in these experinents al nost
invariably occurred between days 17 and 25. 8 EP 0 241 725 B1 It wll be
seen t hat aldsbygamma as adj uvant ‘'gave excellent protection, especially by
the desirabte s.c. route. Mreover 15 out of 19 mice in thls group

recover ed eanlibody Yd3ponesdJolioWing bitallenge wes pasastirstibyt iedifectvilubrbscBhce [(EA)t using ithe slide

adj uvant dhembd 6f Vollercl/ OWNeill Babetih pf thd Woad bigaith diiganization, a#6.0522 (t878diIn vagcinated mice,
adjyyant , thiskhssyidetedts Gedomirastydg@ehtibday (Ridyéir & De Souiza, Parasite) immynel ok 192 t97R)

i ndi cated t hat the adjuvant al one gave no protection. 5 Assay for T help

M ce were vaccinated as descri bed above, and 3 weeks after the |ast dose of
vaccine they were injected intravenously with 105 red bl ood cells

parasitized with P.yoelii, coated with the hapten trinitophenol 10 (TNP)
by incubation with 2,4,6-trinitrobenzene sul phonic acid (Playfair, De Souza
& Cottr®ll, Inmmunology, 32, 681 (1977)) (TNP-PY), or with TNP-coated nor mal

nouse red blood cells (TNP-MRBC). Four days |ater their spleens were
assayed for direct anti-TNP plaque-formng cells (PFC) in Cunni ngham
chanbers (Playfair et al., Immunology 32, 681 (1977)). Because we had
previoygly shown that T hel per cell primng is maximal wth small doses of
vaccine, we routinely used a single injection of 1 [err]of antigen. 15
Assay for del ayed hypersensitivity Mce were vacci nated as descri bed above,
and 3 weeks after the | ast dose of vaccine they were injected in the pinna
of the right car with 3 x 106 red bl ood cells parasitized with P.yoelii in
10 [errsp of



20 phosphate buffered saline (PBS) and in the left (control) ear with PBS

only. On
[err] Cr-
t hey wer

counted on an LKB Gamma count er ( Cot trad{ .
., 34, 147 (1978)).

| rmunol
of ‘the t
anti gen-
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X 100 T

foll ow n
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45, 524

ant i b8dy
9 EP
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protecte
25 [err]
5 %

l4[err] 3
2

5000 u
2 20
80&26
0

2

80 i.p.
200 u2s
3

20 i.p.
S.C.

2 [erg)]
33 2 ng
200 pg
[err]
5000
0

50

e day later they were |rﬁ|f£

| abel | ed normal syngeneic

belrdg{ aveneously with 107

one marrow cells and after

anot her

24 h

e killed, their ears were cut off and their radioactivity was

Playfair & De Souza, din.
The results shown in Fig. 2 are the percentage

exp.

T T AR T AR L
Naq:c)ne30 Adjuvant Dose Route “Per cent
ptal ct/nn in borje marrow injecgion 35 Ant i b)dy Ant i BWF'esponses
j chal | enge were rreasured by i ndj rsﬁﬁy IFA) using the
ret—ef—vpHHe+r—&—P—Nett+H—Ptt+et i O ||i ation,
197 1 vacci ngt e% mce, this 5 ed DM n'g I gG
(PI % De Sq al asi® e y 79)) . 50 55
h 2412 B_1 Tabl ¢ 1 Effe on 5 \acci ne
Dose| _ Royt e |g‘cov Rats cent
I Farly Late Q yoel i i
s.c| Saponin ( 25ug 4$-°- 2 r]5 | y§%1t el.p.
0 19 0 |. 2 1%
15 +IFN 5080800 Ny.c. [1]6 91 7
2 82 i.4. B6 i.p. 2! 2 16® [¢err] I FN
S.C. 25 2000u 6| s.c. 2 2 ih.p 80 14
2 89 2400 u *.C. 2 p 2 100
1000 u s.c 5 B¢ ? % 2
100 1000 u q§.¢ - i.p5 2 4] 3 10075 |i . p
3 0 50000 OG- $c.|] 1 §0 1
4 0 L ip. 480 p5 0 80
S.C. 2 200 u 1 S.C. 2 1 6 ) 60 1
1 80 140 u s.h@: 1] 3
3 0. | 10ujy| se 50 | PP :D[e%]
0 3 4 p- 4P 30 0
S.Cc.| LPS dq 20ug |3 sec K4 3 00 ng BV L C
2 7 2igg 29 rﬁg:- s.k. 3 150 4
S.C. 0| 200ng ¢ 31 2 43
s.c. , 0| 20ng 9 sc 2 1 1 ponin 33 25
i . p. 0 2ng g| so 0 0 rq] -1 FNP
S.C. 0 200 pg s.C. 0 0 D. 0
6 SapoHin 25 ug i.p. 0 0 0
- 4-IFN 5000 u s.C. 0 0 o
- . i.p. 0 0 0
Mice were given two injections 2 weeks apart of vaccine and adjuvant by the route indicated. The resulis
are the numbers of mice which cleared their parasitaemia early (< 10 days) or late (> 10 days) or
died.following a challenge of 10* parasitized red cells. The total per cent of mice protected is also
shown.
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40 M ce were given two injections 2 weeks apart of vaccine and adj uvant

by the route indicated. The resul gp g 7oEgihunbers of mce which cleared

their parasitaemi a early (< 10 days) or late (> 10 days) or died.follow ng
a chall enge of 104 parasitized red cells. The total per cent of nice

prot ected is also shown. 45 50 55 10 Tabe® 0 241 725 Bl Table Il Effect of

%2 and adjuvant on protection by a Triton[err] X-1 00 P.yoelli lyasate 5
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. m 2 4 2 1. d 2 Early | Bate 2| B. pertusgi s
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preparation offthe infectious organildm dr & Hihé‘ bil ol 8gi kal |y actijve
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host, bei ng capabl e of inducing theiproducto oh o antigbofli es and gri m ng
menory cells ih the host, said anfi bddi gs i nar eqct Bng} Wi t h sai
I nkegt eous or gamrsTTOr W LT The biofogicalty active supstance and said

vaccine protecting the host frominfection. 2. A vaccine as clained in
claiml agaast infection by hepatitis B virus conprising an effective
anount of a pol ypeptide that inmmunologically corresponds to portions of the
hepati ti s1, BAWaédihe 16\ &hécletimmihibalie of al infikal SaPEt-iGeUIbRby I imbLtigud] okambrh paadtica
_physi of%0gi cal the/hdsh s arghnmCtting iag¥otdbeh, §indlof AlBdtteriun®, Rbipriég Gk BRCHVE @Mount of

I ntroduced iantaftiganit1@sd imMudbgegic QRgpalaticn ¢ffthe Mibdidud Grgatiiém [or 61 the thiclogically active

ant i bodi es aiitdtapde| intenigronrganma/ (IENY) |8 dnnadjuvant land ta, piysiblogicamy itdieeablecsarrier and/or

I mrunor eact idingniwisdidh vazine wherp drttroduced Btov ihe hesta baings ceipabley afc induting [thed pedictiongoft he
host fpom hepivdidsi and Briming arlempryfoelistin the. hostOsaid3antibhdies inunereaciing- With saiddnfeatious| ai m
1 agai nst i ofgarisn o’rwitb}hetbbloamllsatthes@sﬁm&dﬁﬁﬂrwr\qgm&aﬂmﬂﬁe@mtif@@ infentiornt of
an antigeni c and i munogeni c preparation of the tetanus-bacterium

i nterfercdh- g\meag clgimpe H'Jth@gm"fa"t'ﬁh9ks!'9<9ﬁ"t§l§Pd’wsl°9m?'t§|"§P&Bffeé“"e&’t“\?lf"é?f
and/ or di | ué@relvreptiseythatimmunplogically £orrepppnds (¢ aertiqns ©of the hgpalifis Bm@srfyﬁicaﬁame@ of

i nduci gg t hé P’BErE‘E‘PT‘bﬁS B’f a%lWP“‘t?BEh V%ﬁ%‘tf %’M ‘H'P’HEP H‘Hri’/‘d’e ’|‘°ﬁ'dt‘1‘f‘é°"1‘?ost

oot et LS"*"gm pnpar %mﬁf Dt i p;gﬂgw avfﬁscaa"o L
ec |On

claimed in &° °h°3t QI hepatips y ‘i nfl uenza virus conprising an

effestivega %c%nm'iry&?a%{?ﬁ'aﬂﬁnsi (Aattioh %LM@H é’onﬁgﬁ[gea?@ﬂ%% cf;bunt
of th

portiofs of .fhg hik! 4 Amihbidodehic H&L&& fbtEEs-acteritih

physi ol ogi C_ahjb\aanttaa & baloRgiealy toleribleRBA6rnd/EH dilkkAf) baid PaREifb MRA ﬁ#r&ﬁ:céM’lﬁtB a host,

i ntroduced ipBihd cababl® of inddfg b SrodutinEof Q@htibbdlsELi&d N iming ndiiondesns irOthe Gbst, said

anti bodi es amfbodidsi FiniforbaR RN WithC&did Sstaniis-BakkeriurDaid, sdich vatcind) biolbolihgEtfie host from

| mMunor eact itgtpusibacieria afedtionnf | uenza- vi rus and sai d vacci ne protecting the
host ffominfluenza viral infection.

4. A vaccine as claimed in claim 1 against infection by influenza virus comprising an effective amount of a
polypeptide that immunologically corresponds to portions of the influenza virus, interferon-gamma as an
adjuvant and a physiologically tolerable carrier and/or diluent, said vaccine when introduced into a host,
being capable of inducing the production of antibodies and priming memory cells in the host, said
antibodies immunoreacting with said influenza-virus and said vaccine protecting the host from influenza
viral infection.

60

6. A vaccine as claimed in claim 1 against infection by rhinovirus comprising an effective amount of a
polypeptide that immunologically corresponds to portions of the rhinovirus, interferon-gamma as an
adjuvant and a physiologically tolerable carrier and/or diluent, said vaccine when introduced into a host,
being capable of inducing the production of antibodies and priming memory cells in the host, said
antibodies |mmunoreact|ng with said rhinovirus and said vaccine protecting the host from rhino-viral
infection.

55
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5. A vaccine as clainmed in claim1 against infection by rh| now rus:
conprising an effective anount of aBPo 24kTES BIE t hat i
corresponds to portions of the rhinovirus, interferon- g nt
and a physiologically tolerable carrier and/or di | uent., sald vaCC|ne when
introduced into a host, being capable of Teigdlici ng the productlon of

~anti bodi es and primng nenory.cells in the host, said antibodies

| munor eacting W th gectlofiriitendiatjuganion Graiblich BYACHHIAE XPIo® P9Il 1jd3ath N NOST

fromrhipo-viral [TT, Jom —EP—0 Fabteq | |
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2 0 set| 15 P 30] o .
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i.d. 2 = A—H— —_- 0
2 eI organos | sog | 4 47 f m 2 |07 P
9 i.d. 0 0 © 6 20 Clcurh?‘l Ayac | e [for! efffective
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subst ance, interfferon-gamma (1 FN er1])-das jan @djluv@nt| arl a physi ol opi cal | y

- tolerabl® carrier and/or diluent,. sal d vacci ne when T niroduced TAto the

- host, being capable of inducing t he production of 30 ant i bodi es and

pri i ng me@mscells in the host, said antibodies inmnoreacting w th said
I nfectious organismor wth the b| ol ogically active substance and said
vacci ne ,pr &t ek vacoige foh effectivetiminpnizationndf @cbdmonal aghinst/inféctiog byien iaectidliPorg@mi garasitic
cl ai m 1 agai ri8theihastessidi anganisy bieiop a protizeonBa virus 62 baptgpiti Stomgrising aa fefi@ite arunt of
anount of a [R9l §espici end immanodenienpraphretifincef| the infastious Syganiss dr f e bidlagicallyo Activd1e
hepatitis B \iuptance jptederen-gammagdiiNy) 3§ an adjyvent canflr ohysiglagivally delerabile aaljiervandior
and a physi ol Ytgnt sseidyvaceine: when @t’%"éf?‘?q iBfo Ay belnd papable of inducingathe i prasluctiae rof

i ntrodused i ri"BPodies, a3 priming w %!BI"é“’th°?tniﬂj’c$’\*15°dl°ﬁ@“'pW@mm With e#fid infectious
ant i bodi es an(59 P Hﬂ" he R a@\é '§° ?”H“P’H’é aprhegid vaccineproiaetinghrihastirom '"f9°t'°"

i nunor eac epat i A LLUS sai d, vaCC|ne protectln

host from epaa Ji iehasg irhed 8%. bya]?pa ??E‘tj’ﬁ"}?““mf
clai m 1 agai g ,fem%gw.,m n@ %°:n°'%x RijeadidgH %ﬁ gr
anount & an B 'lrﬂr‘aEUch F? QrE Ld an or uent sald v?ccme
L et anus- bact St el Rl s Gtk .@é. o0 ,gat. (?E;&.doa”
tol erabl e carp;dt@[.nga(ngl{,&[frm hébg{}fs,g vardli g,pm ne en I Nt %‘1
bei ngycapabl e of inducing the production of antibodies and pr| m ng menory
cel '8’ i n t&he Awastine Sadidinarih iclirti Bgainsi THdEtion ﬁﬁfeﬁdnﬁ‘&bdﬂeﬁlh‘n &ﬁ“dﬂsnng an effective amount
t et anus ‘qnact @f ian nangigedlics anddimnauncgenic mopakaticd ion Ghel mnﬁm&e.idnpmteﬁemn.gamma as an
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i nfection by bping (cershie of riducing the rppadisetiom 9f antibedidseant]i prisming mMoamury odils an the host, said
pol ypept i de teAiedissimmise J"ﬂ%l‘ﬁw sgid rtetanyshacigriumoangiosaid wavsine fproteatingi thé Ihos o
virus, kst er feaysbagieRahdnfecionn adj uvant and a physiologically tol erable
carrier and/ar diluent, said vacci ne when introduced into a host, 50

bei ng capabl & gFn J‘Fd faj "t ﬂ% Fgr‘ﬂﬂ'ﬂ%quwnd’fy 'faﬁen%&msesm@rﬁmgpmempwg ameynbefia

cells |nthepl

PAREH 9 Patiens; of the infivanza virug) inteslerongpmma e an
and said vaccggﬁ%%@gn é’ ﬁ'%c(g_lc? he‘:é?(fg@g} ?"g E‘Fﬁ-ﬁ"ﬁ P\’}Q;?'%ﬂ W'leﬂf"%%‘!'ﬁceﬂ;n;;g h0§15«uS
vacol neseas_o bl onn\u &unglw. Een ik Wil e AR e by Pk b

to portions_of the rhi nowrus |nterferon ganma as an

5. A vaccine as claimed in claim 1 against infection by rhinovirus comprising an effective amount of a

55 polypeptide that immunologically corresponds to portions of the rhinovirus, interferon-gamma as an
adjuvant and a physiologically tolerable carrier and/or diluent, said vaccine when introduced into a host,

being capable of inducing the production of antibodies and priming memory celis in the host, said

anftei?::dles immunoreacting with said rhinovirus and said vaccine protecting the host from rhino-viral
infection
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