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IN NON-EXPOSED PERSONS : Part IT*

P ATANASITL® M. BAHMANYAR® M. BALTAZARD,S I, P. FOX?
¥, HABEL® M. M. KAPLANS R, L. KISSLINGF A, KOMAROV !
' H. KOPROWSKIL! 7. LEFINE. F. PEREZ GALLARDOS

M. SCHAEFFER ©

EYMUPSE

Turcker smudies were made on groups of wlolt humens, previously
ucapossd o rabiss and with ne history af rabies vaccination, who
wege inocnlated with different schedules of pherelized inuctivated
vaocine given sehoutanecusly and high ege posage (HEF) Flary
sipain voaccine given intradermitlly, with and witkout irdculation of
antirahies setum.  Serum specimens ob e inocuisted mdividiesls
were stisbizd for anlibody wp 10 e &0tk day after the first inoculztion
of the viccines armd sepum. Srwdiess wens &led nyads on the elece ol
U Bpmster ™ doses ol HEP Flurs strain vaccas given & monlhs zler
prepuratory imocelations, The senles can be suromarized as Gollows:

1, Fourteen daily moculatiens of phenolxed vascine produced
o sapariar antibedy fespenss W0 that obtainsd with 3 insculalions
given 5 dag aprt,

1. Three intradermal mocolatveas o HEP Flury vaomne given
5 duys apart gave A Lo bevel of apibody respanse, Tal dmese indivis
dizals respnded eficaently by peodocing antibody 164 * Booster
cose of dhe same vaocnxe prven & mednths lalée.

1 Administration of phenolized wwocine or of HEP Flury sweocine
alone dul nod prodece deteckable antibody in most individuals until

* This arlicle 1= the o past ol onepecl Gnoa semies O capeminenis wills rafe seros mnd varsica;
the sl part pppenred = Eall, Wi B0k Orp, D056, 14, 393, Borh apticles w80 also be publiskesd, i Spaniis,
LEdbe Baleiis ok Ly GGebni Saniiitis Saniosrians
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borween Lhe 10th and the 150 day after the Arst inssulation of e

4. Vassive antibody Fellowing inooulntion of antiralbies serom
persited in seane individuals for 2 long 0s 42 davs. Two inoeala-
tons of serum administered 3 days apart did oo give levels of
abilsedy lgher than those obained with one inoculation

S Une inocelation of seoun compleiely suppressed antibody
responie do 1 inerulation: of Flury vaccing given intradorenally
3 days aparl, and alwo prevenied the preparation of the individuals
Lo pesgnnl Lo 3 later * booster ™ doge of this vaschine,

8. Three inoculntions of plenolized vaosine given 3 dnys Apart
soted ellicienty in proedusing antikady by the #kh day. Howewer,
g Wterlesing action of one and lwo inoculations of serum was
clearly dedined in this scheduls,

1. O dneecubztion of serum bad no suppressive sffect on (e
active aslibody responss 1o 14 daily dases of phenolized vaccing;
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Growp Lo 10 individuals received 14 daily inoculations of phenolized

apeine A (2 ml ool 5% nervous lssue suspension per inoculation),

group N i 10 individuals received 3 imoculations each of phenolized
wpccine A, given 5 days apart.

. Grosp OV 1 BEme A5 group M, plus §oinoculation of serum (L5 ml per
i‘;;g body-weight) given at the same time as the fird vaccing inoculation.

Group P Bame az growp O, plus a sccond scrum incculation given on
the Sth day (120 hours) after the first scrom and vaceine inoeulation.

Grogp ) 0 10 individuals received Flury (HEF) vaccine intradermally
a5 follows: 0.2 ml in cach arm, followed by (L2 mlin one arm on 5th day
'j:]g,ﬂ hours) after the st inoculation, and 0.2 ml in the second arm o
qoth day afier the ficst incowlation.

bwir Goe0d of serum given in dbe sane combination definitely ingep-
fered with the prodection of an active antibody resporae. Growp {2 6 individuals from group O received 2 ™ booster © dose
.:'.'fc-_g ml Flury HEF vaccine in ane arm & months after the initial inoculas
| fion of the vaccine.

Tiee results of & first series of experiments on antibody TEsDO ;
diferent schedules of serum and vaccine inoculations in previously
exposed persons ' indicated that @ (o) pussive antibody Trom an
serum appeared within one day after inoculation and persisted for at
three weeks; () serum given at the same time a3 phenolized vace
parently interfersd with the antigenic action of the vageine in the prod
of antibodies; (¢} 7 or 12 daily inoculations of phenolized vaceine a
produced antibody in most instances by the 10th day and generaily
tineed to do so through Lo the 28th day, the lmit of the ohservation o Fin
e} dadly inoculation of phenolized vaccine predeced a superior 2n
response to that derived from the same total emount of vaccine given
single inoculation; (¢} a single inoculation intramuscularly of Flury
chicken-embryo vaccine of high spr passage (FIEP) did not prradu
tectable antibody; and (7} persons who received serum Followed ¥
daily inoculations of plenclized vaceine showed carly and p '
anlibudy throughout the 28-day period of test.

The present paper reports the results of 4 second series of experiments Group 7+ Bame as group T, plus one inoculation of serum (0.5 ml per
designed to clarify and extend the above observations wilh g view tow kg body-weight} ziven the same day as the first vaccine inoculation.
increasing the efliciency of protection and reducing the number of in
tions and amount of nervous tissue invelved in the use of antirabies vaca)

Gresip B2 Same as group O plus | serum inoculation given simultanc-
oupsly with the first vaccine inoculation.

Grawy AR Tindividuals from group B orecerved 8 " booster 7 dose as
in group (M)
Corgeg (PEAR R 4 previously snineculated individuals recerved an original
dose of 0.2 mi Flury vaccing in one arm (o sécve a5 a control group for
groups 040 and REE.
Crawp 50 10 andividuals were divided info 2 groups of 5 imdividuals
#ich ; the first group received one inoculation of serum (0.5 ml per kz®

body-weight), and the second group received o second inoculation of
sgrum 3 days (120 hours) after the first inoculation.

Growp 71 6 individoals received 14 daily inoculations of phenolized
vaccine B (L5 ml of 20% nervous lissue suspension per inoculution).

Growp 171 Same as group T, plus & second inoculation of serum given
ihe Sef day (130 hours) after the first inoculation of secum and vaccine,

 Venous bleod in 20-ml quantites was withdrawn into sterile vacuum
YeMules as follows:

Groaps L, ™, O and R: days 0.5 10, 15, 21, 28, 60

Groups O, P, T, U and V: days 0, 10, 15, 21, 28, 42, &0 .

e

“'IJI;.'I:I.-I i imen; day 1 = g

Materials aml Mailuwls

Adult human voluntzers with no previous history of expesure to rabie
of of preventive incculations for the disease were divided inte Eroups i
incculated as follows;

draun b oalay alter inpculadon, &,
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Group 52 doays 0, 2008, 10, 15, 21, 25,42, 60
Crroups OQ0), KK and OORR: days 0, 3, 13, 30

Seru spocimens

The serum was separated from the clot on the sume day of the ble
and placed in glass ampoules which were flame-sealed and held at
=30 ar -+ 4°C. The specimens wers shipped by air-in r:frig'i:ra.gh
tor thie varions laboratories and were received in a cool stazse within 36
of shipment. Serum specimens were examinad for antihody content
nine months afler they had been obtained from the incculared indivi

Mapelne

Two different batches of phenolized vaceine were used for the ing
tions becanse some of the groups were inceulated six months ap
cxperience has shown that phenolized vaccines do nol remain sta
that length of time. Vaccine A was inpculated into groups L, N, Oy
group within a few days of the other— and vaccine B was li
inacolated into groups T, LU, Y.

Vaccing A® was 5% goat brain suspension of phenclized vaccine W
showed slightly more than 1000 LDy, protection in the Habel mouss
for potency # one month hefore inocwlation of the individuals.
of 2 ml per incculabion was used.

Vaccine B* was a 20% rabbit brain suspension which showed sl
more than 3000 LDy, protection al fhe lme of incculation. A "j.,»
0.5 mil per inoculation was used, thereby giving a total amount of ne
Lissee equivalent 10 vaccine A.

& Inoculatiens of the phenolized vacoines wers made subcutancons
linear arrangement on the abdominal wall, as 35 wsually done in
vaccine inoculations,

_ The Flury HEP vaccine was a 353% suspension of whaole chif
emhbryo infocted with the 197th egg passage of the Flury sirain of

The preparation was frecze-drizd and reconstituted in saline just
inteadesrmal injection (0.2 ml) on the inner surface of the forcarm
vaceine had satisfactorily passed the guinea-pip polency tests used foF
type of vaccine * " and showed no drop in potency wlhen retested
modified potency test in mice after the human inoculations hiad been
This modified test consisted of intracerchral inoculations of tenfol
tions of the vaccine (10k% to 10°%), followed by intracercbral ¢
with street virus; a 1053 dilution of vaccing protected against app
malely 5600 LI, of strect virus, which was only slightly inferior to & Simil
potency test made at the time of production of the vaccine.

2 Kindly SoppSed by Birman-Maors Dlivsion, Alfed Lebecgiorizs, Indlamapalis, 154
b Kindly soppliod by Merck Searpa and Diokme, Feladelphia, T5A
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fitirabies serum

This was a refincd scrum from hyperommunized horses;® 005 ml per
be body-weipht was inceulated intramusculerly at different sites in the
tiocks and thigh. A potency test of this serum after the human inocula-
::ji,mg had been made showed a proteetive titre of | 3164 against 239 LI,
‘of fixed virws, This result met the requirements of therapeutic serom
g the mowse polency lest recommended in the second report of the WHC
:!:.E:[p,gf[ Commifles on Rabies? A slightly modified polency est has since
peen recommended in the third report of the Commiflee. ™

Seruen wewtralization (SN fesis

* Hegidar T SN resr. This test procedure was given in defail in our
previous report ! and will be referred fo in this paper for convenience
ps the “regular ™ SN rest. Tt consisted ficst of screening serum specimens
Tor detectable antibody a1a 1:2 final dilution of serum against 8- 100 LDy,
of fixed virws; after incubation at 37°C for one end a half hours the mixiure
was inoculated iniracersbrally into mice. All positive specimens were
then re-tested for quantitative purposes, using final scrom diletions of
135, 1:25 and 1:125 [see Tables [-WIT).

When all the 5™ tests {0 regular ¥ and * modificd ") had been come
pleted it appearcd likely that some seea which may have been posilive
were being missed (individoals T2 amd PS5 o Table TV, dndivadoals TH-114
in Table YT, individeal ¥4 in Table YT, [0 was therelore decidad 1o
re-tesl sorme of these specimens by the Tollowing method : instead of wsing
a 1:E mal diduiion of serum as in the ™ regular ™ test, we adjusted the
quaniity of virus suspension so that 1 part of virus was added to 19 pars
of serum giving a victually undiluted serum containing 30 LD, of virus,
Thiz procedurs revealed antibody in 10 out of 12 specimens which had
bren negative o two previous  regular ™ SWotests,

Y Modified T SN rest. A modification of the neutralization test reforred
1 above was performed on some of the serem specimens (Tables VITT-
:":TI.:I becauwse i comparalive teals on The same zerom sample the * modified
B showed o slightly greaier sensilivily for delecting antibody than did
the * repular ™ fest, [lowever, the difference in sensitivity was not great
Enupls {0 warcant wvse noall fthe collaborating laboratorics because of
the newness of the procedure, and because of some difficulty in obtaining
mpsrable results—a difficulty not expericnced with the ™ regular ™ test
The sz of the * modified ™ test was therefore confined to two laboratories,

The " modified * test consisted of mixing 9 parts of vadiluted serum

and | part of a suspension of fixed virus conlaining approximately

" Kindly mupplled By Ledero Labamaiories, Amertean Cranamid Company. Pearl River. BT, USA
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100 LD, The mixture was incubated for one and a halt how
3770, after incubatien, either a 1:100 dilution of the serum-virus
was made for the purpose of sereening, or fivefold dilutions (1:
1:15 626 were made gnd inoculzted intracerebrally into mice
previous screening. Specific antibody wus censidered to be presen
a difference of more than 1.0 log 10y, titre {end-point) was noted b
the negative-serum plus virps misture (control) and the test sery
mixture, The screening at a 12100 dilution of the lest serum-virus m
served as @ qualilative test, and specimens which revealsd antibo
tested quantitatively with fivefold dilutions as indicated above,

Megative results for all qualitative tests were checked al least b
Cuantitative tests using the " regular ™ SN test were perlormed i
different laboratories, each laboratory testing all scrum specimens
at least two, and up te five, individuals of a particular group. All
tionable resulls were re-checked in one lnboratory. All sera fro
one individugl, and individuals from strictly comparable groups,
included in a single test on any one day.

Resulis

Analyaiz af Tabie I {Growp L) - .r:.l'alr.-r'f;-rur:.:'m'.:?r.‘n:-:.lsafpkﬁw{fgd

cine A 2l af 55 fisswe sispe

This proup received the usual course of viceine treatment and
as a hasis of reference for other groups receiving dilferent sche
phenalized vaceine A, with and without serum.  The reanlts ob
agreed pencrally with the previous series | hut, unlike the latter.:
antibody appeared in low levels in 7 out of 10 individuals by the 10th
detectable antihodies were recorded in the present group in only 1 indi
Iy the 10th day. Fight out of 10 individuals had antibodies by the 15the
and all showed antibodies by the 21st day. Relalively high levels o
bodics wers recorded for & out of 10 individuals from the 21st day,
held, with two exceptions, until the 60th day, the lasl day of the
Two G0-day specimens were unavailable for testng.

I fnocidations of pheanalized vaoeiies
miven § days apart

Only 2 individuals showed antibodigs by the 10th or 15eh dayy
6 by the 215t day. By the Alth duy & cut of 10 showed anlibndies
view of (he reduced quantity of antigen used, this can be consid
good response. Tt should be noted that Fox et al® obtained detectal

Analvsis of Table 11 {Growp NJ
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aqtibody response in 17 out of 19 individuals by the 15th day, and in
55" 19 individuals by the 80th day, after 4 inoculatiens of phenolized vaccine
given 3 ays apart.

-

Same ar Growp W (Tabbe 1T, plus
ane fnacufntion of serum (0LE mi
per kg hody-weight | given ar e
sme fiwieoas  Hhve first vaocine
cacniatiog

- Analyvsis of Table F (rouge O]

 Compare with Table 11 and Table YIII {Groups N and 5) Al indi-
vidunls had antibodies on the [0th and 15th days, with a slight falling-off
by the 205t und 28t day. Antibodies further declined by the 4Ind day,
Cand By the $0th duy only 3 put of 10 persons showed antibodies. Table VILI
(Group 5) shows thul passive antibodies persist in some individuals (af
least 5 cut of 9) until the 420d day, but they vircually disappear by the
pith day. Tt is therefors impossible o slate whether the antibodics recorded
‘in Table 11T from the 15th te the 42od day are passively induced from
the serum or actively induced from the vawing. A comparison of the
fil-day specimens af Takles 11 and 111 shows clearly that the administration
of serum interfered with the antipenic cffect of the vaccine when (he latter
was given in 3 doses 3 davs apart.

Araiysie af Table TV (Group P) - Kame gz Growp N (Table ), ples
owe fmacladions of serwme (05 il
per kg bodv-welghe Jor each fne-
cilation ), the  gernm . being  piven
simulraneously wirl, and 3 daye after,
the fiesd Tncelntion of wicoie

See analysis of Table I, The micrfeence effect of the serum on the
antipenic action of the vacone iz apain evident, only | out of 10 individualz
showing antibodies by the 60th day, 2z companad with & out of 10 in
Uroup M ofsee Table 113 It is noteworthy thal despile the pze of twice
the amount of serem as was given to Group O (see Table T} antibody
levels, probably of passive origin, on the 10th through to the 2150 day
were not significantly higher, and were detectable in only 3 ({including
I doubeful) out of 10 individuals by the 42nd day as compared with 8
(fcluding 4 doubtfuf) out of 10 who received only | inoculation of serum.
Groups U and V (see Tables VI and VD) also showed that two inoculations
OF serum did not give antibody levels superior to that given by one
Imeculatinmn.

It iz of interost to note that individuals P2 and P3 were negative to
o screening tests with the “regular” SN test, despite their having
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recetved {wo inoculations of serom; P2 revealed antibodics in the [0
15-day specimens, and PS5 showed a trace in the 15-day specimens whes
these sern were tested o third Gme a5 described on page 915,

Analysis of Table VI {Group 51

I daily ieocslalions of e o
vaeeime B (05 el ool 2050 i
cerrenieadion ) .

Anglysiv af Toble V (Group T

Thiz group wazs sel up o serve as a conbrol Tor Grogps 1L :
(Tables V1 and Y11) where lurther evidence was sought of (he interfa
of serurn with the antipenic action of vaccine, The resulls follow in ga
those obtained with Group L (Table [) whers vaccine A was used;
of & showed antibodies by the 10th day, 3 by the 15th, and all by th
persisting until the 60th day except for one individual. 3

\ 3 .
Sarme as Group T (Table Group U}

oae inoowlaiion of seeam (ILF
given. the same duy ax Hhe
vaceine inociiaiien

Analysiz of Table VI {Growp UL
Analyzin of Table X [Graup )

A third 31 test, using what was belisved 1o be o more sensilive e
isee page %15), was required to demonsirute the expected antibor
in the 10- and [3-dav spocimenzs. All 6 individuals showsd antib
by the 28th day, with persistence in 5 cut of & at the 60th day. When
group is compared with Group T (see Tahle ¥) there does not scem
interference on the part of one inoculation of serum with the anti
action of the viccing, j

Sanie gy Group T (Table V1
twe inoculations of serunt (0.5
Soroeach fmocwlavion), the
falne  pivenr sinodianconsiy, a
daps afeer the’ fesr feecsilanian el
P

Analysiz of Table VT (Group V) 2 Aralysiz af Table X (Group R} -

Compare with Tables I, ¥ and V1. Passive anfihodies from the
incculations of serum were evident in the [0-day specimens,  Anfib
were found in 5 out of & individuals uatil (he 28-day specimen, in 4 out
& oup to the 42nd day, and in only 2 out of & on the 60th day.. The i
ferenee of serwm with the vaceine is striking, teco serum inoculatons exert
a very distinet elfect on the antigenic action of the vaccine, in contrast
the gprowp receiving only one serum incculation.

RABIEES HEUTEALILING ANTIBOLY BRESPNEE

Y]

Thiz cowprises wo groups of J b
aiwingly eaek [ one gropp (3155
received 1 seram Snecalalion (03 mil
e dyowmd the second group (F5-510)
roceived 2 oserwm imoowlations [ the
second  seven was  pives 5 daps
(T2 howurs) after che first serum
inncwiation

~ Umne individual (55) did not show detectable antibody after the second
~gav (except for a doubtful reaction on the 21st day).® There appears to be
{:ﬂuiu difference betwesn the groups which received one and two scrom
neculations.  Passive antibody persisted in & (including | doubtful) out of
>§ indhvidwals tested until the 28th day, but this declined to 5 out of 9 ly
ghe 42nd day, and none by the a0th day. Thos, antibodies present in the
i-ig:}.d:g}- speeimen of any group were eliciled by (he vaceine (for example,

Flury HEP vaceine  [33%  rissue
siispension ) given Bnlradormnlly
Jollews = 0.2 mil nocach arrr on
ooy 02wl inoone areoon Sth day
20 howrs) 0 02 md i second arm
o el day

Doubtful reactions accurred in 4 onl of 10 individuals by the 1Hh day
cand persisted ab a eelatively low level uniil the 28th day. By the 6ih day
- 2individuals previously negative showed antibodies. in addition to 2 persons
Aelinitely positive and 2 with doubtful reactions.

Aanee o Oroup O (Tabde TX ), pius
I Ferinn mocwiaiion given sinidiore-
ously witle tle firss vacoine eocuia-
Hivwt

. Antibodies were evident in 7 {including 1 doubtful) out of 9 individuals
By the 10th day, and in 2 {including 2 doubtiul) out of 9 individuals by the
15th dny. They persisted in 7 {including 2 doubiful) out of % cases until

the 28tk day, but by the 60th dav none of the individuals had detectable
AMbibodies, 1cis evident that the serem interfered with the antigenic action
k_.ﬂ"th-: vaccine when the negative o0-day specimens of Uz group are com-
- Bred with 60-day specimens in Group O (see Tuble TX).

i 3% s inncolared apsin with serom alone ome vear leter, wid oa0t mone slowed no antibodics in the
L 10 1kdzy biezdings. Apparentsy mema indiddinais [y also, o example, PS In Tebie 10 bieed o goickdy
b honee anlibodizs ceataingd = 12 fortign pralein of home sarem.
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The following groups, Q0. ER, and QOREFE, were set up ooy
the - conditioning 7 of individuzls (comprising groups ) and R},_
“ booster " dose of the same vaccine, Observations published elscwh
imdicated that, cecasionally, despite the absence of defectable unti
Iellewing primery incsulaton of HEP Flury, & response (0 g "1:|4:;|-\~u1

dose wus noelsd,

Analysiz of Table XT [ Group Q00

Compare with Table IX {(CGroup O Antibody appeared in 1
6 individuals by the 5th day, and relatively high levels of antibod
present by the 15th day in 4 our of 3 individuals tested. By the 30th
these levels dropped slighily but were present in 5 out of 6 individuals.

Awafvais of Table XIF (Gropp RR)

Compare with Tables TX, X, and X1, At the time of the © b
dose the serom of one of the individuals showed & doubtful level prob
derived from the primary inoculation given 6 menths previonsly.
30-day specimens following the ™ booster " dose little response was ap
These results can be interpreted as indicating that the serom given withil
primary vaccine incculations 6 months previously interfered with
conditioning of the vaccine antigen so that. in contrast ta Group 00

antibady recall was abscred.

Avialpses of Growp CORR

All pre-inpeulstions and 30-day specimens were negative, indicatin
that  single inoculation of the vacsine produced no detectable antib
in individuuls who had nol previously received preparalery sensilizil

inoeulations,

. ATAMASIT AN THERS

Six individeaals Jram Groug
IX) received o *“booster ™ dog
2 ol Flary HEFP vecoine ino

& mionths alter e initial noct
of the vwiooine

Neven individuals in Gropp 8
X} recelved a " boosier™
B2 wmf Flwey HEP vaccine
ey G meneths afier e o
fmoctlarion of e vocsine

'

Fowr wew Talvidwals previons!
imoctlaled  were  fnoculaled
clevenally with (L2 ml of Flury A
vacsine  (i0 0 serve of  confrols |
proups 0 omd R (Tables
vl MIT) )L
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Thiscussiom

%E"'-P‘l-r fmental arraugemens

In the previous paper of (his series,? oo which the reader s relerred,
the limitations of experimental arrangement perbinenl o (hal work wers
discussed at length. These limilations apply likewise to the work described
in the present paper, parlicularly wilh respect io the performance and
interpretation of the qualitative and quantitative tests used for determining
the presence and level of antibodies. Much effort was given to developing
o more sensitive test—ithe " modified ™ 5™ test described on page 215—and
';i][r:uugh comparative tests between the * modified ™ znd “ regular ™ test-
meihods showed a slight superioniy of the former, the degree of differenee
awas ool great cnough to warrant general adoption of fhe * modified " e
for ull specimens. However, by a slight rearrangement of the  regular ™
test, wherehy practically undiluted serum (19 parts of serum 1o 1 of vires).
instend of a 12 final dilution, was used (or scréening purposes, o greater
sensilivity seems 10 have been achieved, Ten out of 12 sera which previously
had pegative resulis with the * regolar ™ test pave positive reactions when
testedd with a1 minimal, instead of [:2, final diluticn of the scrum.

In the previous serivs ? all guantitative work was performed inone

Inboratery in order 1o keep at 4 minimum the important variable ensoun-
tered when u different number of 1.1, of virns was nsed in the nentrealiza-
lion Lest. This concentration of work in one laboratory was not lound to
be necessary in the present series because all the laboralories concerned
hiad gained considerable experience with the tests used, and comparative
iesls of the zame serom zamples in differsnt laboretorics showed good
comsisteney,  Mevertheless, 18 15 important o emphasise, as was done with
the provious series, that numerical end-points of scrum-neutralization, as
recorded in the tables. must not be interpreted too strietly in comparing
results in individuals or groups, because variations in the amonnl of virps
for the chance death or survival of one or Iwo mice—a biclogical variable)
iy have cansed some varciation in the reselis,
_ Despite these inherent biological limitations, there s an obvious con-
selency of general level of antibody between serial specimens inindividueals,
between individuals in each group, between groups receiving similar treat-
ment, and, in addition, between the twe serics. It iz considered, therefore,
that comparisons of efficacy of the different treatment schedules are valid
on the following bases:

{1 time of appesrance and disappearance of antibodies:

{2} general quantitative level of antibodv at anv one period in the
LOUrse of tresiment: '

{3} frend of antibody fevels up o down ol cerfain Bme indervals.
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Fterpretation of resilis

The relutionship and significance of neutralizing antibody to pro
against rahies infeclion is considered in our previous report.t The
of early and contimed antibody levels will be the criteria used he
for interpreting the results of (he present serics of experiments, wi
added advantage over the ficst senes of an observation period exte
to 60 days instead of 28 days, Lo circumvent the possibility that 2
antbodies in some of the groups were passive in nature. ;

Groups L and T (Tables T and V), which represant the wsual
of vaccine trestment practised in many countries throughout th
arc used ns a basis of comparison for the remaining groups. These
which received 14 daily inoculatinns of phenolized vaccine, sho
bodics, in most instances at a relatively high level, up to the édlth
the last day of observation, It should he noted that other wor
comparahle investigations reported persisting antibodics for from
severyl vears after the first inoculation of vaccine.® =

In Groups L and T (Tables 1 and ¥} and in comparahle group:
agtively induced antibedics from daily inoeulations of phennlized vac
do not appear in many individoals until betwesn the 10th and 15
after the first inoculation of the vaccine, This gop can be fGlled
administration of serum {Tahbles TT1, TV, VI-VIIL, and our previous
Passive antibodics persisted in some individuals for as long as six W
(see Table VIlL). 1t is also noleworthy that two inoculations of !
do not appear to give antibody levels which are markedly superior
inoculation (see Tables 111, 1V and ¥II); in fact, as will be noted
two incculations of serum appear to be distineily less advantageous o
O,

In the present series clarification was sought on some of the
nhtained in the first series, particularly with respect to the possible
ference cffect of serum on the antigenic action of the vaccing,! since ack
induced antibodies are imporlant for long-term protective effect
the passive antibodics from Lhe anlirabies serum have been elimim

Iabel's studics in mice * showed that the interference effect of serl
15 2 true phenomenon which could be quantitatively demonstrated i
ammals, and that the inferferonce with active anlibody response tovi
was paralleled by an interference with the production of resistance o
challenge. His results also showed that * hooster ™ doses of vacein
after the 10th day of treatment are active in overcoming this interfe

Vecraraghavan ot al® studied the effect of varving doses of
and plienclized vaccine in guinea-pigs before and after infection
simeel virus, His results indicated that serum af eerfain conceniralid
interfered with (he protection conferred by the vaccine; an opti
relation between the dosage of scrum and vaccing had to he mainiaits

'ﬂa{hcr eviderice that serum may exert a slight suppressive effect on aclive

:-::'_.'rwnngc 0 the vaccine, hut they were of the opinion that with vaccines
*of Tull potency this effect would not be of practical significance.

RABIES HNEUTRALIZING ANIIBGLY RESPONEE 023
wood resulis. Results were not proportionately better when larger
ey O SErUmM Were given. _

{n antibody studies in human beings inoculated with HEP Flury vacomne
nd phenolized vaccine, with and without serum, Fox ct al? obfainel

Comparison of Tables TT, T11. and IV, Tahles ¥, I, and ¥I11. and

:5'51-31;.1-:5 1%, ¥, X1 and XI1 indicates that serum exeried an interference
eifect on the antigenic action of both phenolized and HEP Flury vaccine
 when given in 3 inoculations 5 days apart, No sich effect wus observed
when 14 inoculations of phenolized vaccine were given with one injestion

of serum, in contrast to 2 serum inoculations in the same combination

~ where a distinet interference effect was observed. (It should ke noted Lhx
:';:‘m our first series 1 gome interference from one inoculation of scrum wils
ween with both the 7 daily and the 12 daily inoculations of vaccine.)

Thusz, in addition Lo the greater Likelhood of unfavourable serum roactions
with 2 inoculations, the second serum inosulation is further contra-indicated
by its distinct interference effect.

It is of intercst that phenolized vaccines of dillerent potencies, according
to the Hahel test, were used in the first series the present series, and the
experiments of Fox ot al.? {protection against 70 U0 LT, 1000-3000 L1
and 400 LIy, respectively). However, no clear-cul conclusions can be
drawn a5 to the significance of this variable in serum-vaccine interferende,

Results of studies by Fox et al® and of those reporied lere with the
reduced dosage schedules of phenolized vaceine (see Tables T1-1Y) and of
Flury HEP wvaccine intradermally (Tubles EX-XIT) give interesting leads
for pre-exposure immunization of individuals, i not for poslexposure
freatment.  The results indicate that such reduced schedules cannot,
as yet, he suhatitated for the usuval courses of vaccing at present given
after cxposure Lo rabies—that is, & minimum of 14 daily inoculations.
OF prieal interest, however, is their applicability to pre-esposure Immuniza-
tion of individuals facing unusual and repeated huzards with respect to
rahid animals, where multiple courses of vaccine and the conseguent
increzsed risk of puralviic accidents may be avoided. Group O (Table IX},
Which chowed relatively hittle antibody response o the Primary course
af 3 inoculations of Flury HEP vaccine givén 5 days apart, mesponded
10 a1 single * booster 7 dose of the vaccine & months later in 3 oul ol
individuals {see Table X1). This corroborates other observations of the
Antipenic eilect of a single = booster ® dose of Flury HEP vaccine given

o individuals who had reccived previous courses of freatment or pre-

paration with either phenolized or Flury HEP vaccine at some period

O Thg sesalis obisiosd by Tow et al.? with & Coprdoes schedule ol vacing gives 1 dan azard epeoar 10 b
_:""W'Hiru: far pornecvmpoanre ircetimenl
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varying hetween months and years previously® The speed of
response to & * booster  inoculation of cither HEP Flury or phen
vaccine, and the possible vse of serum with the * booster ™ dose,

TAELE Il. GROUF M RESULTS *
L e wRncins AR i noulabions [ven By 0,5 and H 0 b af B9 Easla suspension]

further study, Mugs dallorwing first Inocukaiion
[§E=t) [+ Fe- 2 |
TABLES I-WIl. EXPLANATORY NOTE R A2 s ]
—_— T 1

These zera were examined by the “ragular™ SH test described in 5 - - & | o5 17

Qualitafive fests made for screening purposes at a 1:2 final o 11
sarum afe recorded as 1 {posilive), — (negafive), or = (doubtful Nz = = = o .
Fositive indicates servival of at least 4 ouf of 5 mica used for oac = s = 1 5
specimen, the survival of ¥ or 3 of the 5 mice is interprated as doubtfo b o =
and survivals below 2 are interproted as negative. Results recorded | e = = et W .
parenifipses and marked with an abelisk—{) *—are those ohisined on s i - i s, a5 =5
serent Spacimans, virtwally undiluted serum instead of linal 1: 2 dilut b ;
uged (soe pags 915, W - = 2 = ‘

Quantitative delerminations are given &s whale numbers representin {, & o = 2
serum dilution (calculated according to the methad of Reed and Mus i :
which profected 50 %7 of the inoculated mice. Three fivetald sarum d bt = 5 : = J
(final 1:5, 1:25, and 1:125) were vsed in these tests after preliminary se i s P i i 0
teslz on the serum specimens had been carried cut using & 1:2 final i ]
of serum. Thus, -5 indicates that the ¢nd-point liaz between 1:8 i - | = <5 < = | (8]
dilution used lor Lhe scraening test, and 1:5, e lowest dilution uzed |
seguent guantitalive analysis ; =125 Indicates thal the protactive en

wias nof reached with the final 12125 dilution of serum,

: Hate on page 521,
All tests recorded in the lebles ware carried out with 8-100 LD o i s

TABLE . GROUP © RESULTS

Bhenolized wnteing A Samess W, plus 1 imculation of s (L mil par Hilparaom gy -saighi)
givnn ot the same time os e fistwaceine: nooukstion

TABLE |. GROUF L BESULTS *
Fhanalized vacoire & 14 dalty Inceylatisng I mlood B Hasan shapanson)

Days Tollwicg first incculation T I Cuays fotbowing first Ircculstion
Il = 1 ledEGaidyal | 7 |
s 0 b1} | 15 | 1 ] | a 1 | 5| | | o] 43 ]
| g E ] | |
L1 - & o0 ] a1 b~ i i 2 4 g =
Le - .- _ 3 £ oo e ] | & | E L —
5 : — 8- | 1 e | a4 I 11 f - z = =
LA = = i ! i | omam o L i ] L] = T
LE - 12 | =125 | a5 = 1 i = s =
LE - & =125 e 23 o = o = il } o =
Ly = = =1 =126 | smime o1 i o 2 i + =
LH - - 11 4 e <) i + L = I
Ly = <5 | 20| =i | o= o ! oy ] 16 ] - =5
Lo = B w 104 o - o £ 14 1 8 "‘J
| - I .

—
- i
T Buplanalary Nole ghove, NT = mot tested. * %aa Evplanalory Mot on page S84,
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TAELE IV.

GROUP F RESULTS*

Ath day (A hours) afler the first sondm aed wascing Incoulabice

Duys Tollowing first incedasian

Inifvited i ==
o 10 I 15 41 bl az

F — : 4+ i it |
2 — i+t +11 = - =
P - 5 i1 Z + —
[=F] —_ id 3 = L] -
Fi = = '::H = ¥ =
Fii I o & &
FT - 2 19 ] 2 +
P& _ -2 B ) = ad
Pa -_ 13 i) 14 i =
P L & 17 5 8

| |

* Swew Erplanafary Mefe an pape 524,

TABLE ¥, GROWE T HESULTS ©

Phanilizsd vaccine B: 14 incufations 05 il of A5 dissunt conceniraiion)

groun O feee Table 0L phuk & second:seonm inoculalion giss

—

Irediwiesal

Dy folfowing fired imoculation

]
1] HH b =

| 1

P | [ e
o f bl ) 120
- {u] 4 I

| = 10 z &

=125 ol > 128 =T
ks L} ™| G

TABLE VI. GROUP U RESULTS *

waccine B; 14 inceulalEans 05 ml of B0 5 figaua eancantration) plus ono somm WS
i m‘ gerum g Tha same day =g e fiesd wiccing inccuiation

RABIES MECTEALIZTNG ANTIEODY RESPONEL

927

Days folloaing first incoulabon

Irgeeidual

o 1 is ]

o = | 4t | =
|

U = i1t | o | -
L - (=1t i i
[T - (+kt +11 5
s s 15 1 18
L5 - It = =

o

(i3
LG

® See Exolaokley Mole on psgn 88, HT - nor leaned.

. * S Expiznatory W un page 24

TAOLE VWIl. GCROUPF vV RESULTSE *

SRzin group U faes Tabde w1, bub wilh 3 soeond gerunm irceisaon Givan @ days

afier tha firsk

Lrays fellewing firs® ircculalion

" Erc Frplmatery Mode oo page (04

Felradug | P
i n w | om | ow a2 B
| : | .
| ' | |
v I =3 - ] 7l 1]
- = 14 T P U I
Wy - 19 i [x] q 151 — =
w4 — t = T = = =
Vs i ta 19 B 2 - -
. - 10 B 12 4 - -
| F
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TABLE XI. GROUF 84 RESULTS RESUME
Six individual= from grau recsivad-a i " ' | VAL
DA s TIoM SOuD. O feceivad i JAnutor " dodo. Gt mé Fiuny HER iaceing

S —

e frude faib suite & des pechercles sor lex effols de | '-n.n.'.i11.1.1i|:-.r|. Tuﬁﬂ_li:r':!actiqug
|i-ahi[i1|¢ el la persislancs des anticorps passils ou actifs cher des sujuls gui n'ont E_u_
Cpealablement: vaceings ni mordus par e animand enrzees. Les anteurs ong sl

| Draps [ellpwiryg "booster' Inssilatian

Ingividisal - p 0 jours T réponse siplopinus A wvaccin phéniqus, mu vustm -:1-:_1-'1.1|r_'.r HEF
F 2 | i breus passages Sur ceuf), ef — dans certaing oas — 3 Vinjction vacein - séum,
- diversus poselogies. Lellel de doses de rappel de sveocin Flary, aﬁmmmtru_u
guds apres b vacginniicn, & Sk frudid, Les résultafs peavent @ire r-!aun:r:'.-._! ST sl
S5 : ! 1 e sbric de 14 injections quetidiennes e vaccin phénigus a donnd une TERONSE
O n 0.0 245 conre i celie que Pon oblicot avec 3 injections & 3 jours drimngervalle.
Trois injecti i ] HEP dornent uns faible réponse,
0 0 (il neg Trais irjections intradermigues dz wACLn Hur:.r_ EP
[t 2 | : { srintenslz de Fagon satisfaissnde & b sive d'une injection de roppel sfectudée & mats
1.16 15 ;
tard. ) . ;
LS . ¥ % C1a réponse & IMun o V'aucre des vaociog n'n gbe deschi, CheT I pluparl dis sajets,
B a o =150 g parbic du D0e-15% four aprés la pmny!n; 1I'|_|I.'l.'|:|.1r.lr:'l.
£ Trods injections de viccin phéniqué & 5 jours drinervalle ant en pour copsbguence:

“fa producticn. danticorrs qui apparurent successvement oheg les divers sujeis & pariic
107 jour el gl énient titrables cher 8 sur 10 d'caleg ux |=_ B0 jour. )
U Cher les supels aynnt Tecle ung injectipn de séruin antitahique, lex a.u.!uxr:'qn; passils
ot sabsisle jusqi'A 42 jours. Une seconde injetion de sirum ' pas élowd | nivean des
enrps quiAVAIt suscili ung premidre inocelation. _ | iyaas :
 Une ingection de sérum & supprimé o reponse a-imhslquv:_ i 3 mnjoctions a_-h: :.-:u:!:m
Flury par voie intradermigue i 5 jours ditervalle, Blle o dgalement inhibé action
simutanie g2 la dose de rappel. :

En revinche, wne injection de sérum o' nallemend affecte ke obultat d'une sen
complite de vaccinations quotidiennes pas ke vaoein phénigué. Mas deux doses de sérum
Comt o e action tnhibirice indisculable sun b production drantigorps. L'aclion inhibi-

trice du sérum suf I¢ pRUVOIT antiginigue du vaccin, mise on Gvidence par de pricédentss

* Hee Ergpleankey Mofe on page 523, NT = net teclad.

TABLE XIl. GROUP RR RESULTS *

Sereun irdbvidusiz Inogroup Boreceived & biraler © gees of 02 ml Bury HER mccina'i.n
& mandfe aftar Tl irstisl aozulabion of the vaccing

N recherches, o done 6 confirmée. 11 faut souligner gu'elle ne se manifeste pas dans In
D fedfowing “booshor insculalin Cposologie de 14 doses de vaocin 4 ok injection s SEMUIEL _ ¥ b
Imciividiad B Lt résultats de ot IE"!LII}E Fﬂ'ml!lmt 1 intéret |_'.EII1I.L7H|.I¢I.- [T e traibersicnt p{{:\!;n.hf
0 5 1= - sinon curalil — de 1n rage. Une peaclogie réduile me peot remplacer, pour s personmes
— . : ' maordies, |2 efrie de 14 vaccinations quotidiennes. Glle peut cependunt #ire wlile dans bes cus
e sujers exposts §i de grands risgues de momseres oL o ebpEition du Lrailement, Cm peat
= ey 4 . = - .
RRi : viter dans ce ens In série compléts 4'injsctivns de vagein et les risqu de complications
| .50 NT [ g . . , -
| R quelle comporte, TYautre parl. on n pa confirmer Ueftet antigénique dune dose de rappel
. 1 ' A b L 'Timlqu-.- die vigzin Flury HEF chez les individus ayaol regn des injeclions de vacein pleni-
ki E, bl KT | - qui o4 = vapcin Tlury, des nsis ou mime des apnées suparavant. Lélude da oo probims
R [ C HT NT serd pousuivie.
AAT =2 5
RR10 — — 4
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TABLE 1¥. GROUF Q@ RESULTS *

o HEP wacting Enlradormalty s dallows: 02 ml In each arman Gy 0002 ml inone arm on day 5
foursh: €2 ml in saeend anm on dae 10

TABLES VII-XIL. EXPLAMATORY NOTE

Far specimens where anly qualitative tests were parfa:-rmed the nas: Cays following first ircelalzn
represented by - {positive), — (neqativa), and = {(doubtful or trac e
soreening fest carded out af a 1:100 dilution of he fest serum-viry 3 i 5 51 i B
Fositive indicates 4 or & out of & mice surviving, doubtiul or trace | |
2 or 3 survivalz, and negative Indicatas 0 or 1 surviving. Further gqu - T i |
tests wearz not performed bacavss it was considered that the infor o 0 15 aQ IREa) s 105
be goained did not warrant the trouble. P B & o a 3
Quantitativa testz are indiceted by numbers. These represent 7
difference of LD titres obzerved between the negative control r j £ '} i GE’ L M? (ki
pre-inoculation serum plus virus) and lest serum-virus mixtures. Th o4 i 270 0.0 L ] e
normal serum-virag mixture showed &n LDee titee {end-point) a 05 0 ] o Lk a 1.
dilution, and that of the test serum-vires mixlure was 1079 the regsy ) i & i M1 X F
as BEQ thal iz, lhe lesl serom nealralized 10°° L0 of vires, & dif o - 2 3 o == i
1.0 lag ar mare is considersd as indicative of spoecific anfibady ; diff
Below 0.50 are considered negalive, a8 = 4 + x | .
ga = 4 t - + g3
e - 2 L = Y = |

* Sup Frplanadary Mafa on pape 523, NT = nof tested,

TAGLE Vill. GROUP 5 RESULTS * |

Twa groups of B indkiguzts cach, one group (51 -85 recciving | sarum inasulnlicn, g,nﬂ

G - S0 recaiving 2 gSrum inccutations; secocrd serum noculstion inlather nhd

TAELE X. CROUF R REEBULTS "
B odega (ERO hmars] adler Divsl Sacoe ingcolnlice

-\._Ai in grovp O Gee Table 15} plus | serom incoutalicoe givam simidbancoasly wilh tha firsl vascing

Singoutalion
Crane (edforaing frel snpoolalion x ==
Inidividisl Doz following first inoeubalioe
o |2 | 8 | m [as| m | og | a e I |
g 2] 10 1= | 2! | i 3
al - 250 Ay 250 2 210 LRS L : |
52 — |35 | ass | aa0 | 1o | 2o | moo | 1m0 = : el | W e ] e R
=3 — | 345 | o0 | man | zeo | aem| ams | 1m0 i ¥ e [ e o
o1 + & + i t MT NT & a L0 &80 1.60 .o ain
50 1 - - = i — p— 144 ] .0 n ] 1.2 140 4.1l
I I | o] 0 2 1.25 LR 145 G
_ L | + 4 —
= - Zas 360 e % A ] 15 e kel =)
&7 — | mss | a5 | moo | 205 | 2eo | pas | i il 3 = e : 5
: e = S & - -
) - M1 I -+ + i€ —_ |
= 1 1 1 1 1 t | [ Unsalistaiyry — Fracincodat=an anlibodics |
L =" =+ + ® + = -+ - i
| | Rl | = bl = | | -
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