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inC t 1'1 in tiOQ. hum o1n in th 11' d Y to 
d y t 01n ot n tu • out 

or h oh t blr t ~ th tenln 

comin r th . COfllrllun1ty of 1 
nou h t lin 

h nd or thi n tul' c ity. 

~h1 p rt111ty of n tu , why no not on 

1 b 00 ins t . rn lnq1l1 it1, .. 

n 8 ot bum rll d 

t ot n lnd1v1du to piau-

r' rotoun 
ohi toun4 t10n 

r in , hr1n ,Kit to to. 

nd 1 b in p ot1 d 

in pro hylBot1 ure to 00 t riou d1 till 

to-d y. 

But p o1tio 1mmun1s tion h not apoken alway 

1M r in propbyl 1. lmmunolog1 t ha put 

tog tb .r to think of olid unity in 

,in poor t1 nlo1 t1 e •• r bl0 

'Ilru t ono11. ailur Xl) r1 n d in 

1101tl atilt otof1 1 on with 1tu h in 
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ult1p11c1ty in anti,enlc oh rIOt r lik toot.and-mouth 

41 • an 1ntluonl viru • Conv1ncin ~len tion 

1 tlll v d how 10 pat1 nt d, lop 

rt in nt , .g. • al , POI, 

mUlDp. And, ind d, th to or ntibody 1n 1 tent viru. 

in ct10n 1. perpl xin • 
~ 

, prahl l'l t unog n is 1 ~n 

b hi rvJ. 0 poll d rch to r ' t m 

\1 no th 1 ot n~.Bp ci£10 took birth 

toll owing the hi tori ob "tion ftph ooyto 1 " by 

111 M tchnlkott (190'). inc tb n, ub tano ' un 1 t 4 

to c1t10 immunog n tr at d tl tt ntion ot work r tor 

out 

• non· in u r • 

p 

b tt otl' 1n 041£11n bo t to , 1'1 u 

in~ ot1oo (Dio fli •• 196:) I ox Ii • t 1966, P11 t 

n Oor t. 1966). 

inc 'I ry rly d ,'t bie vlru, b in poorly 

tau b probl • A~ , thou b croin nt 

1 tt no ton untur d to d , 1 tl " 

utio r prophyl otio u. but 10 t r 

untortm t 11 h 11 flY Iisn1t1o nt ohi 'I' nt ~ould b 
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noti 4 tt.r tt po h in work or 
d1 oipl1n. loOk in t port ot t P t u, 

In t1 tut ot outh rn Indi • Ooonool' (196 ) c ~ pll d 

trom 1901 to 1969 d d th ot 14~4 r on out ot 

4,78.10; tully t t p rt r n hal1tl 

11 :11 919 di d out ot 
1,00,031 nt1r bi t d n .01 durin t period 

tr 1 23 to 31st M rch, 1970. 

ping in vi w t () 1 t P d Y d 

lltok (1970) initi t d the work on non. p 01ti 11.-

t n u.1ng J. ~ 
ultl in t 

tool noour 1n 

witb th bo 

tlnd1n rint, n nd H 110 (1 71) 1 or t d th work 

flirt r. 

In aont1nu tion of tha bav rind!n n tt pt W I 

d in tht p nt ~ion to tudl t r 1 t, 1ndu 4 

by H. in ditt nt 

pi and r 

int otion of r bies, w s leo d the rout 

in th1 \fork unlik p ,iou work r •• 

0, th h blo obj ot1 or th1 study 1 to p, t 

way tor t po 0 I1bili ty ot vol,1n8 ti t etor, uni • 

ing pro du 1n t b1 8, poor ,11' WlO n with 
, I 

. th production of non. p 1t10 





1'01 t non- citie nat dl 

t . No d ubt, n 1,e work 

h • b .n un rt n in th1 r ot 1 unolo • but for 

t ot brevity, only p rtin nt work • tng l1n d 

to th Ub~ ot ot tudy und r t tollowin 

jor h in I 

• P k en nOll c1t1 

II f ~on.. 1r10 

I I. t1 
1ru • 

XV. 1.dittu i nit. 

It 1 dle t d tin "n -I a1tic 

tb 8 h 1n JII nl w b n om nt d by v t10u 

ut in lu ion ot br1 t tab m y not b 

1 P rtln nt . r • 

An tndividu to infection nOO-,901t1. 

o 11 du to , rious t otor t in dd1tion to Cilic 

t1b i.. ut p oi1'1o tibod1 hion icon, ntiextally 

ain t p ioul r in oti 



1 n to tn-ape 1tl 

( cL 0 • 1960). 

1 1 r ,nil-

tlt101 ~ indu d r 

! 101 

01 

tr oto 1 to 'tion 

i ot t 

1 v 11 

1 

n4- tb 41 " c ttl in t \11 -- r, tin t 

c n1n 

o and ,ry 1nd1v1du lis in t po .11~ ot 

v riou non .. DP oi110 t ctot whioh h v d tin1t 

portent 1'01 in d nd1n th 1nd1vldu inn 

int ot1on (0 rp nt 1', 1 6S). 

( ) n t at th t In, ucou 

br • riou ~ui or tro-1nt t1nl1 tr ot 

(Lrla, d utn r, 1967) ot b r1 r, in t mlorobl 1 

inv d r. 1 11 known. 



(b) .. glWLID.4I.Qli!t.l11lU au",· The pr n ot 

1n th rum doth r 041 

tlu148 1. t ct b yond doubt and om of th important 

taotor. laying th k y rol 1n th1 b no n 

It 1 t otor pr 'n in non al ru ropo re4 

with d truett, intlu nee on ,1cfo.or ni s (N\1tt , 

18 S, ucbn r. 16B91 Bord.t nd n • 1901. to. ) '. 

~LYm 

~ nt ioro 1 pro rty ttf prop rd1n, 

1 aul prot if' £2: ~ b r d by 111 r . • 

(19,4) dne tb n 'I Wt)rke • h b n Vb is1n 

it. n. citia d n 1, rol (Ro ., 19", 
L 11 r, 19,6t N lon, 19 8, to.). 

Von ehring (1892) 0'0 d mul t1pl 

b t ·11 in in 00 au]. 4 wool blood h in non. pecU'10 

d n 1 ro1. 

I 

X d t nt pro rty to 101O.or n1 of 

11 IY. oolyti 0 n 1 , found in 1r~ ut bo4T 

tlutd:l bro.. 1n nu1 s, qu ou hUmo" t 

n uri ,v. tir t r p rt d by ina (19a2). 
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Th h rmtul at1.vltf a1n t 

number or ub t b b n r port d •• 

p tid (Bloom " 1947), .hort 

014 (ally, 1 2 I Dubo ,19,3), p 1 

( r oh and Dubo t 19~P.), rot in 

10 pol1. 

ch n t tty 

nd tp md1n 

nd Ouello1 r, 19,4), 1 uktn, ph oc1tin (f tom1kott t 

190~), lymphokln s (D ., 1969). h • tin d 

t 1~'?). 

T n n- f 

l11uf!lit1 t d Y Y pM 

i (1 ~2) dO · (1 60). 
l 

.) t h ooyt 

nt d f t tool1n non. clt10 ~ n ch 

n 1 t l' Y wo 1 port c 

( r1 ht, lta?, G n Rob rt on, 19'3, Rog r , 1960, to.). 

til t otor ,b 1 t r tu (RiCh 4 

d h t r, 1936, Linn 11 

19~, enn tt 4 H10 It • 1 60) M nutrition t ator. 

(Dub 4 ch dl l', 19~81 oh tU r d Duboe. 1959, 

, 1960) h , 



Th po ib1l t1 ot 1n uoin non- p a1tic It 

artificially h b n xplo d in t p, .t d h V 0 

protound 1nt t to m y pr nt.4ay work It with t help 

ot , rious 1II1orobi tltld nM-miorob1 sub t • 

Or th s ke of cony ni n ,(Xlly Il1 t bl it r tUN 
. 

b b n p1cke up or tb1 t vi w d ..,111 be d t under 

t follovin h dins •• 

(i) proph,Yt1c b c rl ot r tb 

(11) indo oxin nd at r b ctcri 1 0 nt • 

(iii) t ,oob tiol'l. 

I () ~~~ ..... w.:a ........ 

'( ) , 

f port on b t 1'1 

w and t l' b t • 

pinov (1924) 00 r d n • pecific 

1nooulat1n t . oultu or !~ ........... ~-.u 
I d ;w.a.~~ Uo1l',.N~ 

In nob W t Atric , Oh 

t 11ur in tixin t r b1 v1ru ot n 8 • r 
no t 10 of tl t1 d vlru (P r1 

*' in) t t fourth ~ 8 g lev 1 1n rabbit. th 

4 
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riel. w • toum to o~t lnat ~ vitb ~ ..... 

po,tlll t d th t thi. cont inat1ng or 

p nted th d, lop nt ot xp c d ult. L r it 

w • ,upport d by Xl' rim nt 

L ntr nchi (1942) ob ned in 1'8 

_ ' miCA and 1 

Afterw r • 

11 tan to 

~.a..-, on inocula", 

ticn or 11. Ilh pol, coh rid wi th 811colipid. ot 
th organism 

0" ani, • (1961) not d u 

of otinomy. 

pi 

in ipht,1 to in w n ........... ~ ~ ~~ v 

1nooul t d 1tb und' 

inc Boldn (1933), the us ot ndotoxin t1bod, 

indu l' 1 in vo, ue but later b ide ttfj 18 t t bill ty ot 

ndotox1n in 1nducing nm· c1tic istan hal b n 

lPl d. 

Q nb r and in (19lt7, 19~) m rk d tour.told 

ntltoxin Produot1Qn in t d1phth r 
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toxoid wh n in1 teNd uboutan.ou 1, on with 

...... ~_ ~"..... .. or typhold .. p rat hold, caine. 

Aocord1n to Rowl y (19'6), th l1popol1 ocharid 

tf tion or t 11." 1 or t .. n tivt b 01111 w • 

spon 1bl tor l 1no I .1 tin • ubllquent1" 

'W r1 VO 1'8 bav turt r 1 bor t ~ t 1'01 ot lip 

poly ooh rid . in n~.ap 01110 pro·t t10n to an, Gr .. 

n t1 ,Or .. po 1 t1 nd vir tnt ot1(l1 (L lld1, 19~6, 

hUo. 19'9, Munoz. 1~64, r1 rio a., 1966, 

Oryaant V' i • 

• (1968) u d nll.to 0 prot in • 

r 11 t un in t ' P topl rn of 

d1 1nat fro l1pop t, chan , 

1n4u 

Ifto in it in .,t1Q1 •• 

C no ph otro" • ~POI' d 

, M 1 r nd r all r (19,6) nd Kr 011 r .. (1967) 

u 10 l1popQ1y oob rid • 
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b to, Pop1111 (1961) no 4uct1on in the 

~nt1u nl 'irus tl tr by 3 10 • by t 

poly cob tr ction 1 01 t d t 

in 10.4 old ohi bryo. 

( ) 

I 1 en d by pubU. or • nd toxin _rt. 

it nlXl.sp attio tt ot in 

lold 11' 't (19 ~,) T ot t Op1n1C1l 

4 re tan i t~ at ot ndo. 

o n on t ut 
(1 ;8) « tt ct 

du to 4 • 
dabl (19;9) 1 t, (19 ~ ttl 

du to th it t on ,t 

d. RoWly (las. .) b 

ot r lorob1 lnt ot1on 1 d nup or worker to 

thin t uti itt ot yoob t Ii non. p 01£10 
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1921t, L Vi d Lao • n t d th t 11v1nc 

,1rul nt tu 01 b oUll could u nt the nti cdr to 

t10n ain.t ,anoll or,ani • 

OQ t f1 • (1934) ob d d truOt1fXl ot anthrax 

Cillu w n inoaul t d i ttl it or u raul n aotion, 

W 1,t1 1 r (193~) c· Ct081 non .. 

etion in tublroulous anillfll. g n t.t hylooocc1 

"",. &in t tnt b oteri 'tf 1 nord (1936) 

Ullin r (1936) h prov d n all, tb t brucelll 

lnteot1on v ted in tub roulou ani , I. 
I 

und nd on nto (19l.4) 01 t d th tb 1 n1clty 

or tyPhoid b ntu t d "ith t in orpor tior 

ot 1 ol1n nd kill d tub roJ. cUl1, 

. Ul1 nd Dubo (19~9) eko O1t10 1 .. 

t n in r up or albino 1 100 ul a with dirt n 

d tr otton ot tu rol b 01111 B n 

bYloooao1. 

T u t 
t to ,11'010 lat •. It n 

th t ,trua inoorpor t witb myoob at rl h 

tl ulntory t at on nt1body on (\~ isle •• 

1960, help 1 nd Klu ~1 t 1963). 
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In 1 61, Oil tu111n t • t eonsid d inc" d 

ncm-ep oit1c ltarl1uno nl0 ot1,lty in1 trat1cm or 
r ~tb ~ ot. nd· outh 

, 0 ina. 

Gorbe (19 ?) not d tb ultt 110 tion t foot. ~ 

outh v ru w inhibit d by D l' It otlon or 

v h tn d 0 work eu t 

ot tion or ~~ ~"~IUIA& in non- 01t1e 

ut till not 1 t 00 1 t 11 

hit ., (19~ ) w 

pti 0 

lIlul tl of tur nd 

lor d. 

of t 1n~ D th t th 

L d. 8 th und t 

dju t not onll in 4 th 01 ollatin antibody ut 

o h d rk d t~ ot 1n t it at t10n ot d 1 d 

b r n itt,l'y. 

hi • (1964) tri t dju'f' 

tt t ith th oh 10 atruotu ot Ii D of JllfQob ot r1u 

d lub qu nt111n th 1 r 1969 hinol , 1 • ppott d 

1 • 



ita t v worker h xplored th prob bU1t, 

or non .. ap Cine .~ t c u in • ropbyt1, ycob c ria 

I 1ndu~ r. 

und d Walt r (1944) olld. d • 111 • tot! 

kill d tuberft b 11111n t t11d ot non.. ecit1c 

tri of tr na ot Hycobac. 

p t1cul r tr n ot 

ox ., (1 66) cbs d no,n ... 

tot pl'Olnns d 11 tt r ,mini.h' t10n or 11 

p nt r 111 . 1n 

ri nt in ati of 

in 1 to . ............. IJL ....... 

Pil t d 00 t (1966) port d th t tat or a1 .. 

tan oould b ohi 

IIiIIIIIoiiIoIi by inoOlll tin into ditt nt 

d in dlt~ nt do &in t xperi ntal bru 11 

tnt otton in r ta nd • 

M1$hr nd r liok (1 70) QIld Jana . ltck (1911) 

i 



H· ........ 
cttt 1 r- bl 

• iIIIiiOo1iiiM~" no d 

nd e1 d n. to b bet r 

lndu r. 

In th 11 ld of vitOlo y. P 1 d 11 k (1970) 

tu41 d th u of ll. ~ 
1nd~ r n t r b1 tnt ct10n in 

tanet 

alttc 

1 uno n. Y con~uct xv rill nt in Ice d c 

aroll h1 h dag ot in 1nooul tlon 

1 1 1Jul nt t o found 

t . ultlpl 

inooul ti , d b p. 

A r., 1', th P pt1do ycolip1d tr ot1on 

or • 1 I on ibl tor lnduo1n 

• coordln to Whit ., (1961+) th1 p r 1~ 

cul l' tt tion 18 0 P nt in n app 01 b1 quantity 

n It in n1 r to too h n tr n or. • 
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In h11top thologloal. .tudy Fox ., (1966) not 

hn> rpl 11 ot lit r 1ym hold 0 11 toll nn t 

d1lltnl tr t1 of 0 11 .. " 1 r 

outli of th b .10 con t of non.sp o1t10 1'11.-

tance 1n.t in ction h b n 00 d ad,. t 0tI 

8P OU'i~ work 1 t d t virus wUl ' It td. tb. 

b r (1933. 1937) It 11 d on tr n ot IllOU 

1ru 00 cor lett 4 

it with n ti or inh ' n tm it,. 

(19 ) r port d th t 7~9 d Old 1 

to i'n oUon t t1 

• 
t to, in n • c1ti s1 t 

, b n ,tUd1 d • r11 \ 8 1936 b1 Ayoock. He ob 

incr d u P11'oUlty to po11omyl1t1 v11'U or 

in 1 tr t10n of atr n in 

th anim 

Xii no of phy 101 t otor ." d1 t, ndtty I 

in .1 twa 111um1n t d by otIurch (1939). 

In n IP ri nt with' o1n1 "1~u, prunt d 

(1940) wor d out tb rol or tl'O n In 
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In t. r, HIlt nf r ob d 10\1 d ,10. 

nt or , ocln1 in 0 ttl, wi th toot. 00. 

outh 41 0 not d th t p , c lnat tt. 

1 tanee to toot- d. tllth 1 • 

blat 1 r h in. th power 

or n utI' ilin t reo , 

N wo .tl d1. n ue na 

nd Ot r, 1 , h 

Koprow 1 (194 ) in tiv t10n t y llow 'I, 

out 4 t bitt 

1ru d opi . 

a n 011t ky (1 17) toun lipid t ctor in r 

t 10, b ter. r bb1tl, d r I which c tn. t1 

urotrop1 vlru ,n 11 Ru i d 

B. no phelit1 v1ru. 

A Gin in 1948 C Olit ky extr ted 11p14 

t ou br n d OO~d d its in otiv tift 

r at t 'V iru • 

ut (1948, '1949) oun t 

.t bl n lnb1b1t '11 



1 

'.rh i port' ot 

.t ork r (11bourn nd ·or t 1, 19~11 

ll.w 1 ot au tom h nd 1 tnt tin 

toun uc 011 cab rid 

h ot 1n~1bitory otion on t 11 

vlru D VII .tr ( 1 

ll1tyor 

ort th t , we Itl. 

vitu ould b n ut 1 • L te r 

(1 ;~) to nd 1 tiv tion of in u n d rp , 

1 1'1 vit with 

" dde bou in 

p , , 001n1 • v r1 1 t n u . d 11 with th1 

• b tan (Oow n. 19 ,Hu 11 r 

ri Y ., .ai., d cO tt, d 

a tl nd d t n (19'9) round c , 11po" 

prot in in n tu", 1n prim t 11 to n h vin 

inb1blt")'1 tt ot on the in otlvity ot pollomye11tl 1N. 

Th 1 1 0 no 4 th t th e sub tan oould not b Itr .. 

d fr non"llritl1 oultu call. 

in t 1 (193~ ), normou work on 1nt .t n 
b b n und rt k n by v riou rkr trom d1ft nt p t. 
of th otld (lI1f n r, '.0 t •• P ,1966, B , 
1 611 K Z t 1969), 
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In 19'7, II ani tina It a out with th 1r 

t1ndin "int r ron". in t n uob 1 0-

tn, vo~ h' n con 'ucttd on lnterfi ron 

( urkt n X 0 t 1958; utton d Tyrrel. 19611 18 ao., 
1962, B 1'0 ' nd u kl r, 1963J 0, 1964, stow rt, and SUl ln, 

19661 r1 • 1967; L n1011, 1 6 , t., 1970). 

t 

nt t 1inoo 1 t t rt ,ot 

l1y tu 1 n. 

p rtioul I'll or intl.u n. nru" ~u 

't pto't uoopoly l' h rid ' In n tu , n t urt 

or th 0111 t d pit 11u ot th 

turther b "d tb t th tt ch d viru t ltlt att r 

t1 s du to t · re ptor d stro11ns 
1nid I. Thu, the ho toll b inS 0 p-

torl a b 00 1 tent to turth r infeotion 

nd Whit , 1910). 



• (193 ) end tr ub (1 ~IO) Ob %1 1n 

nt in ~ r m1 f Iq ti on or t 
up ~t1ci in till t10n 

or intlu nZI ,1 u 

.pit l1UIII 1 w t an ltion typo ot 11, r si t t to 

viru • d. 

Th ral 0 ph . chan 1 till 

qui luo1 tio')' orodin (1964) , ort d th t rapid 

in ct1v tion or intl n 

crt in th p ritan 

'(1 61) tb t tt 

OU P t1tl v1ru 11 

T po ibl 

1n d t 11 in 1r 

tit t 1ru 1nt r~ 

ru into t , or 1 nco ... 

ot whit 

o tb 

h b n tud1 d 

B¥ t 

oon 

viru (1) de troytn c ptOI' on th ho toll urt 0 , 

(1i) producing oh n in th t bolla ct1vlti d 

(111) t1 ul tin t produotion or 1nt rt ron (F nn r, 1968, 

Dianl n1 11 " • nt.). 

IV. ~)':d~'~8~2n 

l.dittu on t t h tt d ploof pnd in 

t rr of i no tic t1 ld sino Qudin (1946) nd 

Oucht rlon1 (1 48). n 



publi d by , r10us work r on t U ot thi te t tor 

ldent1t10 tlon ot r b1 v1ru 01- r " s rum 

(Lapin , 1966). 

V111 mot Proloet (19)8 ) mploy d thi t t with 

known hyp ri mUn ru 1n t unknown nt1 n rx1 

obtain d two pr c11t ticn l1n within 21~ to 72 hour. On 

t b r b~ byp 1'1mmune Be tum 

sary tor oonduct1n tb1 t t na elso found no 

erol.. etion C in dt t trip r 

,1ru. (Vill ot nd roVO t, l~;Bb). 

In 1960, Th try oonti th eCltlo1ty ot thi te t_ ' 

u d 2 m1 of r lin 1aro oop10 ltd ~ no d 

P ciptt ticn b nd within 8.12 hour • 

G t t ns iu (1961) d t U ot 

con ntrat d tlg n ni throu hout th 1r axp 

100 .. tol cono ntr t t1 u oultu r i v1ru ' nt1 n 

"8 mploy d. 

At iu (1963) 1 t r r port d th ppe of tvo 

C1pit t10n linr with BHK21~3 cell infeot d vith 1ttlr 

.t t viru or fb d r b1 P ur train in t p no 
, 

t hYP rimmune spe01fio 

.. A8 • _ h b n u d nCWl"sp(lOit1a 1m og n 

1n thi tudy r 1 ted wo11t on tbi t t u ing oobaote r1 

p nt1 n 1. bein r ,10 d briotl1. 



T pp110 tion of 1.dirrus1on t Gmt u in tiYJQ. 

I~~_ h b n Q lrr1 d out by ,riou vori( r 

(Of n nd orkin, 195', 1 rt d oto. in ro ,19'7; 

Lind. 1960). 

In 1962, G , 
h myoob Q 1'1 train but not d 1 nitta nt 

n thi It,1n d prophyt • 

:v 11 »1 on ro • ction 

n n~. p 0 tic t luno 'I oitic 

imrnuno WI», 
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The r1 tr n ot R b1 ~tJ d Viru W obt n 4 

fro tt1 n tJi L or tory, I. V.l ,1., ~ukt art T vbu 

tr 1n w procur d by th L hor tory tr W. 1.0. on :n. , 

Octob rt 1 ;7. inc t n in r bit. 

1n t 

un11n t1 n 

br in I 

4 1,u fer th 

'P' oipit 1n 

t1 n. 

Th oh 1 n ~1tu trnin ot t b1 vlru tor tb 

ru n utr 1 atlon t t WIS obt 1, d from th lebo. 

r t01'1. fhi t,ain wa lntain d by Bert p ' s 

br 11 in wi albino lilt • A 20~ us}) n ion in 

1 r1 .butter d el1ne of in~ d ou hI' n w 

tlU 4 in ,poul ,1 lob do t., O. 



~ C~ tor intr 

~ ,11&, ou ,r tt u1ne -pi Md r bit 

r 11 by Rl v n tour rial,1ntr 

1IlU in p IQt1, J t in rabbit 

u cul r CW w 

br in 

t .- 0 C. Th OU av w u 

o 

P Ii w. . 
tor at 

020 

~ 

'viru in 

'V 

Thi w P reduot 1>1 i ion, 

I. V. U,X .1 tn (w o. 7/'11/72). 

Tb1 " t 

ukte." r tor th p P t10n or 2 olution 

tor oh 1 ng '1il'u dilution in 1\1 n utrallz tlon t t. 

Ttl no hoI' r wain ot1 t d t ~6 0 tor halt 

h ur. 

chromos nto tr in of ~~~ v 
obt in d fran ot nolo 1st (Ohrooie D1 8) t Multt tv • 



Thi .train w intaSn d, in slycerin t 

in th L bor. tory 01 rot 

ult1, t in two lot, incubator dt1ed d t,o t 4 0 

until p , tion of nCll· p c1ti 1mr~un n. 

ttt ,pl by 

/ I p ;'11 Oh 10 Indu tr1 ,LoNon. ~h 

tor pur1tyin t r b1 V1 fro tb lnfi 0 d r bit 

br tn III t rl • 

o ~ t nt Ion" r No.2 (Oxoid) 1nco 0' t d with 

loy.d. 

(1) 

thy w18. alb1no 10 of 1 th r x we u d 

to, pro~uot1on 0 ch len 

viru both tor rum n utr 11 lntr 

u col r oh lien t t. 10 

re u d. Mie ot 3-8 ks of u ed nd the e 

obt Ule t the , t r1nary lotion or t In t1tut i 
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(ii) 

thY b no t. obt d tr t 

V tin 1 nd d tor t 

• illl8nt w 11 tor t , roduotlon ot 1ntrBlllIl cul r 

virus tr in tor r t nd r bit. 

, u .. 

(111) 

uin -pi 1 hin 300.6 0 • obtain d 

t In t1tut u d tor 

nt 11 tort tlon of 1ntr .. 

1ru tr in of the t1 4 ViN 

1 n1 el hou 0 t th 

In titut u, d for t xp r nt nd tor t 

t1 n r un bin d r o1p1t tinS ntiS n • 

port 1«l of t np r din 

1 t d d v eb d in 
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I lin. It w • th n ul.1t1 d with 9 p rt of 2 non 

l'U • ntrltu d t 1000 r.p •• tor 5 
minu • Tu rn t t Oit Inin 10.1 dilution or 

tuft t d11ut d tQ 10.2 u d 1n oulum. 

1 bin 0'1 700 I • t n. 

nt1 8\1 h r inooul t lntr c br 11 ~1th 

O.2~ 1 ot th ch. T 1noQul tion \f 

it inch n dl 

tt r pun tu w rn on tb uU. 

r b 1 t dl1n Wi thin , d 1" d 1 l' 

on d nn th to be non.. eltio, All th 

t ho in P 1t 1 . .~ to wi thtn 6 to ? d d c pl., 

t 1, p r 1 4 by 8th • 

1ntr~uoin ir throu b t 

br n h" t d ~1th all teril p 0 utlona ft l' 

, mfvlng th kull nd 1mlsd1 t 1y kept t .~OOO. 

( ,) .. .u:w:.iIiolUU::.r..Qtj n 

A tot of 130 • of th bov br n t rial ~ 

ho nl i~ vann 

phy 1010 10 1 in ur, inut to · 



b~ 1n ul ion. t to cln ulph (2.,0 ./11.) 4 

200 tnt mat10n unit (l.U.) ot nlo111in 0.' odiUll p r ml 

ul on. 

A portion or t~ br in u p n ion t n d 

ntrJ.tu ,d t 1000 t.P. . • Dr' minute ' . n .. tol l1ut .. 

ion ot t ,up rn t t r t1 11 up to 10 .. 8 with 

2_ r I in. 1'1, mi 1shlrl bet In 12.1~ • 

inocula d 0.03 1 tnt!' b~al11 tlOm, oh dilution ot 
10.4, 10·', 10.6, 10.7 nd 10· ep ott 11. The i 

then ob ne tor 14 day ~ tb d 10 nt or sympto ilk , 

tin 11 

d 

n t t n lnt ount. h '0 1 th do (LD,C) w • 

o lcul lp t K r to 'lit (Roy ho dbUl'i 

b " 19 7). L~O titre \I t und to b 10-6·1, 

Th 20_ br in ul ion wa then ubj 0 d to 11gb 

ntrltu t1 (1000 r.p •• tor' inkt 8) d t IU r .. 

n tant a 1n t1, d t %'0 tor balt hour 1n w r. 

nti ' n v t n tr.tt d 1n 

d ~ pt in d. p t 

u • 



Ulty ty p rto 
r1 " tound to • 

Thi 20 ' un11n nt 1f on tttut 14 

U 'ollll\ ot bys101o 10 line 0 

i 10% brain t1 • ' au in in inocul tion 

r nt. 0., in , 1.0 1n , t. 1., 1 n 

,vhil 1 1 4a1l1 d 2 i r bb t 

ill rabbit V I U 4 urin ult1 1nocul ti n xp . nt. 

th OV w r III rls t t 

o,y t t IV r in 
t OV WBI 10.1•17• 

d 1 tit or 

u e , " 

'n wi 

in ul lint 

L 0 , tor, Ukt t r, ne u1 or 00_ 

n d v • reoon.titut d wit,b 1 or 
in to 1, th dUlLt10n ot t lru 10.1 

t 

ted to 11 ht ntr1t tl n ~lOOO r-p •• 
n b up rn t t w dUu 4 to 1 In 20 

1 hin b\)Ut a.14 • w 

tt ltnP.O 



'11ru 4il.uti on. Thl tl n pt un ro n tlon. 
he ahcw1n 81Jpt i • , h ~n()cul i10n 

d cell, 2~ 

to an pre ln 20 

d in at ~ o. 
to thi 1n , 1 in 20 dilution 

ot he ,1ru "a P it1 n of ttb1ot10' 

2.0 pt 1!n nl011. 

l~n o. 
u h wben 

t lity p tt rn throu b in rout w 

n t ; 

in 11, o 1 w in lth 

1 ,1 

, ,61. 

t\ r e U t1 n, br w 

.20 O. 

£1 the h w w d in bill d pby. 

otal 1 ht ot the br in 

• A 20 mul i~ ot t brain t 1'1 . w t' n 

ya rin butt d. alin in ,in bl ndo, 

t, bOla J lnut • Aft r the dd1 tion of tibiott in 

t pro 0 tion ntlon d. ! ,t b, n Ul lon 

paUl 4 in 1 1 qu 1 ~ d pr r111 11 d. It" 



pt t.20 o. oul taken no tt ix1ns 

1 tr ted tor d temalnin ou LD,O b to • The LD,o 
p.r 0.03 in mi w 10,,7.3. 

T 1 OV8 wa U 84 tor in t u cul t ob 1 n t 

1n mice thl'OU bout t \10 ., 

(11) 

0, 4 intI' u.cul r I 

in r t n w n ul r ort it 1 p tt m a 

not d. Th d " O. 1 of lin 20 ,1ru. dilutitth 

h 

ulsion " 

fhi eva w in 

in 1 to 

d r bblt n4 10 

. nt trial in b1 t tbr ut t work_ 

in u1tl 

rou • tow o.2S 1 of 1 in 

dllut1 • 
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n cui 1'1 1nooul t With ~th p 1 1 

Vil'u d th 11' bl' in 

of th br in w 16.3 • 

in -pi C~ was prep d 

qu nut I. Thi W I titr t d in 

0.03 1 W~ round to b lO·7.3. 

• Tot w i ht 

t 1'1 • 20 

oul d in 2 nd' 

1 nd tb LD,O P r 

Th1 OV w. 
in in -pi • 

f 't 1ntramu O\U oh len .t 

enty.t 

w • hClllo n1 

pr2 .0 bBin tri 111 

I' b1t brain (R V, r1) 

1.4 '. 10 1 

in bl ndor. It v 

th n 0 ntritu d (1000 l' _p. _ to,' inu ) d th m 

t t v ln t1, t d t,6 C tor h t an h®. To th1 vhol 

m r1 ' • 11 or oton 113 (10!) ,. d d an4 n 

fhi reton 

tion t 2000 I'.p.m. 

tOI' 10 1nut w n thr p t. 1 II h ing t upp r. 
,I, . 

o t '1'/ thin in olubl lipid. t 

o t inins vitu d th bott 3 lly-lik 1 r cont n1n 

n(l\·,1r prot in d olubl. lipid. h m1 dl qu ou 

1 tV t d to t -20 C t1ll u • ! 

th 0 d r1 d 1 ri 1, 11 (1971) W 8 ' 

tollo d with 11 ht dltlc t1on. 
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Thi. p alitatin anti n 8 u d throu hout the 

thod d .eri by 

to110 

ohromo nlc tl' in of m~nt ned 

in tb Lbo' 

u 4 

t ; 
1th th 

rowtb" 
tion th1'OU h u l,tn un~ 't 't11 pr c ution d d in 

b riOLo 10 lnaub tor, tor 0 Gutty 10 d • 

ti tt1Jn pOlla d in r11 p tl o,rt 

4 t in t t! t tot 111 tryp nl tl n. 

Powd .. dd d in t proportion of 30 

• r with 0.1, p r . nt t1')'poin (D1too 1.250) u .. 

tlon p p din rem butfi r wi h pH 7.2 (Mt r I, 

T ri w t n ubj C d to oontinl1ou 11'rln 

ur i t1r r 37°0. It 11 th n 

with ollt t (1000 0) tor h t n htur tor ldln 



t · etrect of ttyt>l1n nd k pt at .ro C r d1.tnbut111 

in iquot in 1400 rtne)' ottl. to u ,it wat 

dilu ~ With t V ron burt r olut1on to t the d ired 

ount ot. pow r tion qui 

tor the p rticul. r JP r1 nt. 

thad MOp d by L pin (.~. gll.) w tollow d 

with p rtl modifl0 tion , 

Ion. r 10.2 (Ox01d) 
l thyl or 
N rth101 ~ 

10 " 
0.03 • 
o.a • 

D1 till d " t r • 1000 • 

All ttJ8 bo, in ai nt 1 01 

• Th n 6 1 4 2 1 r the molt n 

on tJ'i dl b (~c.) , lora cop! 

nd pt 1n t ttl "tor (1 0). 

in unn1n 

pou d 

ott 11 

In 1 I1x r1 ot xp 1'1 nt re oonduoted 

d lori d 

~b . bUndr ~ mi0 ot 6.8 ra u d nd 

d1v1 ~ into 3 lOU loh roup w 

in oUi ted . rollo ,. 



oh OU v. 1nocUl t d with 0.' ml or 
t in ct1'at 10 , hit br in t1 u int t With 

, l' • Ttle inocul tt " 1 n int!' '" r1ton an,. 

An 11, In thi rou 1~ dO., ml 

t tryp ln1 d • on (3 •• t dri d 

• RIlU! po\ft1 r), intI' P 1'1 on 11,. 

• ~ h or tbi control roup 1,.4 

o.~ ml 0 ron 1 butt r intr p dton 11. 

lxty r t. ot·2 nth ot t n 

inooUl t 1,1 1nt 10 or to ch, T 

tol ow • 

h r t of tnt up w inc ul t 4 with 

10_ r it t 4 

11,. 

~~. In th oup ch r t w 1, n 1 ot 

tryp 1nt 

dried po 

union cont 1ning l' m • or 
titan 11. 

~~. ~h1 up d oont, l. h r t 

"I , n 1 1 ot n buff! l' tnt' ;plr1ton 1" 

In this r1 ntal riI 2l -pi., t n 

d dhlded into th roup .' I oh roup con ted of 7 

SUin pt I. 
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I h ul -pi or thi roup w n 

1.; 1 ot be t in ot1' t d 10 r bit br n ti tnt c. 

t d with 
" 

cb gu1n -pi w 1nocul • 

• p 

in • 0 

1n~ c d intr, riton 11. 

control roup w 

inoaul ~ intr ri on 11 '11th 1.' utf r. 

In t n 70 to '0 
8 • d di 1d d into 3 up of 7. h. cb 

up v inooul t d tollow ,. 

• oh r 1 ot tbl tnocu1 t d 

1th 2 1 ntis u 

in~ d with P • T rout ot inooul ion va 

intr p riton • 
roup oh r bb1t w 

p par t10n of • lbl.U ont nin ~ • 
• po r. T m t 1'1 WI8 lnj' oted 

y. 

ob r bbtt in Ul 4 With 1 ot 

ut r to t • ntrol. 



In th1 xp r1 nt 

n 750 to 8~O • 

31 

1'1 I r bl t 1 h1n 

t n d d1,1d into 3 

au of 7 inoculation ot t 

1111 un1 in nt It 1, n tollow , .. 

GtgUR ,l' oh I' bb1t of th1 roup w inoa 1 ted 

with 1 of 10 t in oU, t d rabbit brain 1n~ at d 

with Rl'V, Pari , d 1y tor? d • 'h ll1l1uno n wa 

in j at tnt 1'1 tone 1y. 

_l, In thi roup h r bl t r 1 d 1 ml 

In thl 

tntr rite ly 1 ot 

rout t inooul tlon 

bit r 1'1 d 

In th1 ri 0 r bit , i htn b twe n 7$0 to ,0 

h t n nd dlvid d into 3 roup _ All the r bb1t 

1nooul t d lntr U oul r1y with 41, 70,000 LD~O ot r 

ova in t orn1ng. t tin nt t It d flO th ve"1l1 

with sp o1t10 nd non-speo1tic l munogen a tollow t-

B Oh bit w t d w1 tb 1 1 or " 
!'bol i d • Tb rout 

ot tn nt w intr p r1ton a1. 
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~ut.U. In th1 group oh rabbi tv. tr t d 

wi th 1 1 of trypl1n1 d. cont in1n 30 • 

ot dr1 4 • 1 tot 7 d • f 1n~ tion 

1,. 
gm • In thl co ltrol re 

ino ul t d d 111 to 7 with 1 or ron 

~h rout ot lnj ott n" tnt: iton • 

to 111 of ) ri n, p inocul 

ti n bl din \f 'do • 

bl din oonduot d on loth, Otb d 30th 

po t.1no ul tion 4 t 

M bl ins don by punotunn t tro. 

o it \11th P I uS' pip t • 1004 fro 

l~ 1 

o ~l r nt 
tor b It n hour t at .20 O. 
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o t·1nocul 1m 1 din r don on loth, roth 

d 30th PQ t·1nooul t10n .,. 

t bl din W done by pun turin t tro.orb1tal 

Ulood tro 

pool d tor 0011 ctln pl • be r 

in ot1v t d d k t bo. 

le dinS don on 10th, 20tb d 30th p ,. 

in ul tlon d I. 

Pool d 

to coil attn 

t rt. 

u ual. 

uln ~p u 4 

in ot i, t d nd k t 

1 • bl din w OOnduo d on 10tb, aotb 

nd 30th po t .. 1nocul tion d • 

Intr -0 rdi 0 bl din w me in 0 ot r bit. 

~ood r two r bbl t P ~ d tor coll otin r 

~l • Tn r tbu 0011 at w in ot1v t d d 

\tar d orJ. 

n th~. l'~ t ul ti in ul t10n bl din I 

don on loth, 20th d 30 h po t .. inocul tl d 

t r 7th inooul tl~l. 



r WI P rl d, ina tit tid d pd. 

dtacribt • 

~ tollo d he wit s 8 th t d I-

er1hed y ohow4hur1 d ban (w.. ,;t.) wi th III h' 

od1t1o tlC1l. 

dUut 10. in utiv t 

in t I 2' L ~O 1D 0.0 , 

oul ob oonta1n O. ml t 

10 at br in n 1m h '10, L~o tit 1 7,17, 1 

w t n 1:. d with 1 JIll t 11u t'. Thi. 9 10"1 

ilut1 • To 2' LD,O p r 0.0 1 tutt r dilution 

• t ~low • 
..... It .... 1 ...... ,. ,d J.,. 4 •• J • Sf. >1811 1", .... ' *iT ~I •• 1. tn .... , _ U I • 4* "'dl Ii ." 

1 2 3 4 , ... -... ..... 1 ..... ~. 4 ..... " • .. h. • It a ,., 1 • 11. t f • II •• , "' . I • 

Dilu nt ( l) 4'~l ~., ~., 4.~ 1 4,9 1 

V1ru (CV ) 
0., -7 0., 10.1 411 tlon o. ) ~? "4 0.5 ) >r 1.0 1 

44 Ut., ..... "., •• F. 1]4- dt _ :.1 •• 1,.' "'., " ...... " 1:11. : 'tlbt~ 

u d whil tran ttin v1ru 

union fro on tub. a oth .r durin llutlan. 



T r .ernpl t al1' xp tim nt 

with qu blOunt of ~ tD~o OW. T 

tur will oont n 1 t' LD,O p r 0.03 1. ~h 

t n pt in 11 ~b th 37°C tor 90 1nute •• 
At the nd of th1 p r1od. t tum.virus mixture we 

t 1 .b th till it inoa . tlon int It • 
, 

roup of 8 of 3·, 
k ald (12 .. 1, I , ) 1ntrac 1, V1tb 

0.03 11 or l'U viru 1xt r • or ab 

t ri11 d 26 u d • 

• 
11 nt d • 

tt r ina ul tlon 14 d to non. ollie 

ult. llt th.ot c 

l1k rOll b 00 t. t, 01', 

re t n 8 d to r 

n r cord d. 

T rou ot 1ra1 nt ohell n f r 1 or 
IxP r nts w u Clef 

o dm to th 

inooulation dut in ot 1 t • rim nt •• 



In the It. ri •• of xp rim nt group ot 8 1 

V oh 1 n d t1110th d 20th pOlt·inooUlation dar' 
10 ice 1nooUl t d on 30th po t·1nocul t10n 481 with 

~ tntr mu cul r OV,. fhe do of hall n w 0.06 

oontaining 6.61,000 lftOU Ll)~o. The .u1t w re corded 

in the I \f81 d crt d tls. r but ho nod of 

ob n tion v 21 dayl, 

In the 2nd ri ot rSm nt roup ot 8 r t. V I 

chtll n d on 20th 30th p It 1nocll1 tion d81 w1th 0.25 
1 ot r t lntr us Ul , ova oont 1n1ng 6,92.000 OUG L~O. 

'h r t d ttt 
ult w 

In t 

UIU • 

ot roup of roup 

III n d on 30 h 0 t-lno ul t10n d y vith 0.2' 1 

or ut wpl tnt, ulolll r OV ont 1nin QO.90,o 0 

LD~O' h ult r cord d 

In th lVth d Vth riot nt ? r bit 

t • loh ot th thr roups 

at r lit lnocul ti n d 7th tdo~l tlon ott, 11 

with 1. ~ or r t t t 

8 LU,o' Th ult cord d a. 

In Vltb ,~ ot xP r1 nt 1 t r bb1te 

lnooul \f1tb 1.' 1 t r t intr u ul r C~ cont ininl 



~1,70fOOO 11I0U LD50 nd then ttl d With C(IUd rei 

r .ults oord d 

ttrp pr 

1th t nt1 :n whll 

4 t1n1 , in 

w cb r d with r p ot1 

lnt rvo1 tor 7 d • All the 

11 I nth non.ap oill 

p r tell tor 7 CCXl • 

b d tor Pl d 

id ont n1l1 

• r p ttern 

n 

I 4 1 • 

111 

houri 

d lid. 

w 1nol1b ted t 37°0 tor th tirst 8 bourl d th n t 
tur to, 1, day • ob rve~ d y 

thtou bout th period tor PI' o1p1tat100 b • 





or t nt t th non. c1 • 
ISX r1 • ot rl nt conduot d, ~h tollow1n 

ill.' nd ill nm un 010 Uon ob r. 

6th 

in t 1 t to , ~tb r1 of ' nt • 
r1 nt tIl • 

1. S ru n utI i. tion 
2. R tr ctol'in to 'irUl. nt ch 
3. 1.dlttl1 iQl 

oit10 

1 1 in 

01t1 i un1.Jn 

hll tb 

uno n. t 

of 1'1 uti' t1b y till 20th 4 d then tell 

no d (T bl 1, r b I). 

Th non. p 01£10 1 unogen how p 1 r ult 1ndu. 

cing n inc in n utI' isinS ub tan on 20th d 

tollo d by 10w tall on 30th d ~ (T 1 1, r h 1). 

In oontrol roup, ' nt r nt ort ity win 4 

01 0.4 y and 20tb day whll 14.3 nd 12.' urvl I 

no n 10th ~ 30th (T bl , r b I). 
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In t,ha ait 0 it uno n 

l1dn ntibody till 20th 4 d n, 

w • "ad (~bl 2, r ph II). In th n n .. ap c1tio imnuno-

n roup though tb p nt 1 a on loth 

n 3}th d81 th 

8011'10 imrnuno en ( a, r h Xl). 

In th Q<J1trol roup, nt r l1t no 4 

CIl O-fiq, \thil.e 12." unh ,on' 10th 

8Urvi'V 30th 401 W ob 4 (T bl 2, h II). 

hi n d in 1 1nocul tiOl1 1(1) r1 nt irt 

ulrl .pi • 

A . plot dint ble 3 nd (II h II· • the u 1v 

p r nt in both c ot both sp cilia und n n-ep oltio 

1lIImunogon we otly ldent 10 • r,L G 1n t 1 t w 

not d10n loth d911t 1t which W IJI tnt n~d till 20th dar 

toll0 d t1 radu tnor up tu 30th day. 

h control 

O-day 20tb vh It 12,' 

30th d ~ ( bl 3. r h III). 

nt ort lit, • 

01 b loth Ild 
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(1.) ~~b Str1!. 

The data pre nt dinT bl 4, ' r b IV 

in ino ulat10n bit. 

Art r tibo 1 tit n citlo 

Q.r.oI4Hl'4Il W nQ d on 20th dar 

h d ,. 

nU'io nt 

of n utt 111n sub ten ob "d an 10tb 81 tollo 4 

by a ,lou fall nd t n inc on 20th nd 30th 

QU ly. 

Cent r nt ort lit)' \I • toum ill IJ¥ vb 14.3 

uf.tviv Q1 l.Oth d d 12, ~ tIlt t 0 d • ot 

( 

tt t of 1 lpl inOOw. t1 1 in 

nt. 

1 . ,id t fro r h V th t wj.th 'p .. 

o1t1o 1 . uno th urviv . . 11th d which 1 d 

tli U, to 100 n 30th d • 

Blit i 0 I ot non-sPeoifio 1 unOt~ t t 

not · d" ?~ on 20th d ! tut1n t 

d C own to ~O on 30tb d ~ 

In tl oontrol l' up c nt par cent r Ilrtallty V not · 

011 O .. d nnd 20th ay wh 14,3 , d 12., ort lU, " I 

n ted on 10th dq nd 30th d ot1 11. 
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In OM r to e t !tia oy in prot atian 1 vel 

by Q tic nd ntll,. Oifio b1mun,o n, thi 

t lilt oonouct d. 

(1) 

!b ,e ulta or sin 1nocul t10n 1n mOll e 

tabu]' ted 1n tabl 6 d 81' b VI. 1 th ice ,. 

ohell n, d 1ntrtunu cul r11 with 6,61,000 mOll L~o ot 

fh urv1' p r nt witb citio 1 muno w • 

not d 12.5. 2~, ~o nd in 0 ot non,. p cuto iml1lUOo,. 

en it 2~, 31.' ' 70 (Jl 10th, 20th d 30tb day, 

"1v · per nt in oont 1 roup w • 

nil «l O.d ,10th 4 20th 0 Y whU it w 20 oth d8¥. 

tilt of lng1 1nooul tion 1n r t oh len 4 

tnt u cul rly With 6.~2,OOO au LD,O ot t ova 1'1 

hown in t 10 7,81' ph VII, 

In ottio 1mmuno n rcup tb uMi v p r nt 

a1n (,O~) on 20th d 30th d~ whil in non. 

citio roup ~o 0 37., " notod on 20th d 30th dq 

• c ,1,. 'h qantrol group ho d la,~ d 2' M1. 

, on 20th nd 30th Y' r .p oti,el,,, 
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'l hl 8 

1noeul tion 1n 

t 

ch ith 20,90,0 

On 30th d th .urviv no 

nd ~6. with cUi na non"" c1t1 WlO n. re ot1 11. 

in aul t1cm in r ~ t 1 , n in 

t bl 9 d' r ph IX, T 01 oh n with 

41,70.000 ou 'V,o ot , t OV it. 
With 'Po 1tl 1 w 

42.9 57, with n .. spociti 1 0 n on 30th d • b re 

Thi (teet ot t1pl inocul tlon in r bit 1. n 

, d with th. do ot eva 

• in 4th ri ot xp :II nt. 

On 30th d 'I the aU"i' 1 perc nt v • '71.' d 8'.0 
witb oitio d n -ap ttio ,1 uno n re loti 1,. 

on ttl control n at 28.6~ .unlv 1 w cord 

ult of thi pre nted in tab 10. 
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An tternpt". III • to know "hat 't tb 11 any orol' 

pr cipU ting nt1 n10 latton hip bit n th r b1. vi ru. 

M U. RtJl,ei, 'our t. ot 8 xp r1 nt. OClldUQt,d ... 

tol10w I~ 

(1) ....... ~ 

In tb!1 .t ap 01t1 pr o1pltat1on r 

r b1 • ,anti" d hi t in ot1 v ted RPV.P iii 

iotto d bratn usp na10n t t 4 , t 1 t tir.t tl 

• n • ot experiment, r tud1 4 (If bl 12) I . 

the Us.n. Araton purlt1 d in ct 4 br in ull1cn, 

w. 8 4 \l1tb known hyp r1 mu rum where two p olplt .. 

tlon 11n I I' noted ( 1 • 1 and Pl t I). 

o preo1p1t Uon lin w. not d with 1ngl inocUl tion 

xp r ntal, whe 11 W ob d 1n Ul tlpl 

lnooul don .xp r nt on roth d 30th 411 ( s. a). 

nCli. aitic immuno-; 

ot xpe rt nt 

tool 4 (T bl 13). 

'fvo },)1'eo1})it tlon lin witb ou d SU1n pi 1" 

4 11 • vith r t d r bit It, tQUld (ng. 3, 4. , 

nd 6) in lin 1 inOCul t1«l lP nt. 

, flit troDlln4tlpl in Cl.ll ticn xP r n in t bbit 

10"' d ~ lints (Plat II). 
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o • P oiplt t10n 

nd • _ tt te 

n \f,. don. No 11n& w 

D" 0 
coli ctin 

lot~ 

20th 

30th 

MOIl 

.. " ., 

• • 

. ., • 

n r bi 

1 l'1 or. '1'1. 
in thi. t It ( ~abl 14), 

n rabie, 

bblt 

• 

• ,. 

• 

........ ,.*' ......... 11....... ....... • ••• Id •• 1 .", ,-. •• '_' ...... rae t lUI ....... t ... 

tudy Or oro , pr oip1t tion otton wi tb tryP,1n1 4 

• 8 ti n and th t in ott ted "1, P ii, 

tnt 4 br n e ul ion t 

(T l'). 



loth 

20th 

30th 

'L .. Dl ION , 

Oro 

",n 

lilt . " 

If 

'" 

t.1n ot1v t8 

br in eMU]. ion t t 

... 

... .. 

int o·t d 

.. 

•• ,_ .. ,,_ .. ,. • , , • .... ... .q •• , ......... II 4¥ .............. . ,~ ..... _ .. •• _ III • 



1 • 1 l"dittudon t t with r bi s h1P r mun 
nd Arcton putlt1 virul-

1. 81]) ru • 
2 3. Aroton puriti viNe. 
~ ,. 20. bn in11 ct d bl' In. 

, 6. tbrm l' bblt br n. 

Pi • l\ab1 I 1 m With rabbit r 
tlQl multipl 1nooul tion nt. 

1. Arotoo purit1 d viru • 

, 20th 4 1 

3. 30th d 'I rut 
4. 20th del oont.rol ,. 30th ontrol ru. 





_ ...... 4 ... 

• ~ y.t wi th IlOUI' r 
r inll inocul tion xp r nt. 

1. ,yp ini d ,lWl!i t1 n. 
2, 3 4. loth. th nd 30th ~ 

'Xp rim nta'l l' ap ,ott ~ 1,. 
~. 6 1. 10th, 20th and 30th dq 

oontrol r .p aU, 11. 

H. _ f/ tD ~1th r t r. trom 
.1nlle inoculation xp rim nt. 
1. Trypl1n1 d H. !1 anti n. 
2, 3 a~. 10th, roth and 30tb dq 

• r1 ntal r. Ip ott 11, 
~,6 1. 10th, 20th and 30th 4 

control r IP ot1 y. 

H.. _ 11,"m V1tb lu1n -pi 
?r ingl inool1lat1on r 

1. Trypeini d K. flOU n. 
2, 3 ! 4. loth, 20th nd 30th dar 

experimental.r lPOotl 1y. 
" 1. 10th, ~tb nd 30th d 

control lit pol, • 

• tem w1tb l' bbit r t 
nooul tlon • 1'1r. nt. 

1. '1'rTP ain1 d H.. t1 n. 
, 3 4. 10th. th d 30th day 

exp r1 ntal r re ctt 1,. 
~t 6 7. 





4 

tt at or t t i -b c1tl 11"" cit10 

1 un n witb 

~1.70,ooO , LJ>,o t, t 0 

( b1 11. h ). 

T r p t 1 rio 7?.~ 

urnv ~ wbU • notl d. 

utvlv in th roup 1 2 . t ' nt. 

_1 
P 01t10 I uno II 

7 

Oontl'Ol 

tree. 4' , 1 .. *. I II ' · ", .ld. I .. '.ca ... .... OI •• , . ' ' ''' •• J 'I.I''.'~ 1'1 





Uit, t un uuat l • of 1 mbi on in in 

1n~ ion 1 

b in by , riou 

work i'll to non in t ti ld It 

t 

o < w e ()l' tt r 11 till • 

oub r in f8 t ut' d • ~ xpl tion 1'1 • in 

th t ct th t th r hi '1ru is r, POOl' uno en. 

A. in ult. obt .n d by 

p ,lnt 11 11 d H liok 

(w. Qij,,) in tb u or. in PI' ok1n 

a1~ t r b1 vim , tun If work h • b n 

pur d. Til 1 tudl 4 tb r~ t of in d ult1'Pl 

lnoou)., tim of n~.ap dne 1 luno n in tnl 

.nd sheep an S6 a d tb 1r prot ott rrt 1 by 

n utrQliz tlcn t t, co 1 nt 1x t10n t t nd ~1rul nt 

intra robr chall ns. In tl p nt tudy att pt h 

b n to ~ term1n nfM .. sp o1t10 tesi tan in four spoc1 

or animals .8. 11100 ,r t. in .pi nd r bit u in tnt .. 

p rltonn routG tor · un!a \ion lntr alJl r tor 



I 

ftll-sp attio uno n.' port 0 tht ubi" 

t tl in .1 t n h 

fr1P in1 4 p P r tlon W ot Q p raw 

t1v trial it h I n tQlnd to b b tt r tt 11 or 

nie t d p p r t1 n , 111 t d Gar t, 196 ). 

To tu 1 tn tt ct ot th non- oitio ,munog,o, 

I rour sp 01e of 11 bor tory ~ III all 

n1m w ra abo n in th ot 

l~ob 

wor~ r. ( 01 

4 M 

.pi but 

b n lno1u~ 4. or OV r. it h 

th t en r 11 rabbit produc tibody Ch rno 

quickly th auln .pi (n tf 1, 1961). 

d 

Tho tntr p r1ton J'OU w u d for 1 un1 tlon 

to v lu t ov t oth t ut e •• ,tntt U oul r 

whioh h b on tri d by Pand.y d .) t 

Hi hra and MalliCk (1s£. u..J, rini an al11ck 

(~ • au.) nd Jan M 1 1101 (lag • .gU,.). Fu th 0 t 

OJ ., (~ •. gU,.) 0 ~ d lntrap riton el rout tor 

non. ottic 1 nb ~1~. J n d H 11 (1;.0., 9.UJ.) 
10 round Sntr8}l rlton rout to b th t tor 1n u¢ins 



non- a1tic N a1 tance 1111(11 1 the crI nt10nal rout ••• 

It tIIay 80 be pOinted out fa rl'1n 0 "lnetructlonl1" 

bypot 1 th t t int P 1'1ton rout would b fte r tor 

non· cltic 1111l'l1uno n (J Wtt. t 196 ). 

Th 1'1 nt anlm we u cu. 

ot 
rbi,. So the ova w 

1 1'111n ditt nt apecl I 

ns tntr UlCU· 

d ct1be in t 11 in 

'Mate 1'1 nd t ethCKh", 

The n utta11dn ntlbady/ ub,tan in~uo d by both 

p a1tic and non- p ,Citio 1mmuno n. 1n w at 0 

ot non.. a1t1o 

and ~7.2 in c or oitio on 30th d (Gr b 1). 

t d1tte r to 0 It nt fro th ~ln in ot t 'liou 

work r (Pandey and r~ 11ok, ~Oi' . ,) wher t d 

lrly app r ee nd b tter 1st with nm1. attic 

munog n. 
The t tUB indue d by in lnocu1 tion in 

IlOU V ~uag 4 by ohBllen ns w1th 6,61.000 LD,O of 1ntr 

u.cul, ou OVS. he p r nt ot th n .. 

01t10 no n w round to both n 

th d1rre n r ually wid n till 30th 4 

ovev t. 1 1 or prot ct10n t dirt. with eoUte 
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SERUM NEUTRALIZATION TEST. 
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10 20 
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1 uno n v in OOord w1 th the tinding. or tl1J llbo .. ,,0 kef •• 

but throu h tt r prot cUon I noted w1 th nm .. , cilia 

unog n in the Plf nt study f Th m jalUJ11 prot ot1on va. 

rOu tt) be on 30th day wbioh conrtr tl work or 6t1nlv ean 

nd M lie (lWl. 9.U..). but dirt 1'1 It the obMrvationa ot 
. n411 and lick (~. !U.). ox , (1QS. sa.) and 

L ndy (19~6) where t inert .. 4 prot etlon ",. demon8trated 

1n t 1y .... Thl bett r telhtance tl 81 b due to the 

intr U col t po 1b111ty of tbe 

n in t olng t tndu d nQ). oc1t1c t cto,. 1, JIIO • 

PlOt otlon in th oontrol roup toun on 30t b 481 

a but ot r vor ruin tn1. out ot 

h len h 11 r xp r1 n (G low t 1 3~, QrtbenCh 

., 196 J an1ndl r, 1 1), 

In r t, 1, 4 1nsl lnooul Uon, t n utr 1zin 

nt1body vith speOific 1 uno n v found to bi It 

20th d ~h1ch a . O~ r'I slowly to 50 , 30th 4 • 

WhU th n utrBl11na ub t vok by non- ettie· 

1 uno en b h d in d1tt n' w • Cf110th 'day tb titre 

I cpr t1 1y low r which tt in d at dlly to 62., 

nd then owl1 to 7' 30th d81 (Gl' b II). 

i in nt 

th jt ian 

on Oth q. 

to th r ult obt n d in OU WOO" 

tibad,l ub t ttal 4 it. (7'~) 
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SERUM NEUTRAUZA11QN TE~T 

EffECT OF SINGLE INO CULATION IN RAT 

" i/ , 

-~-x- SPECIFIC IMMUNOGEN 
- 0 - 0- NON-SPECIFIC 'MMUNOGE~ 
---

,; 

" 
'" 

" " , 

[DNTROL 

.. ._ ..... _ ... -- -
,. ... ,. .... 

__ .... ----...- II*' 

o 10 20 

DAYS OF COLLECTING SERA AND 

CONOUCT INu S, N, iE~T 



1\ v • lIotl d ~ oh 1 S 'It (6.92,000 LD10 01 

r t OV ) th t the perc nt ot urvi v ". ex otly the 

• (0) with both on 20th 8Y but on 30th d t prot c. 

tio,n with n -sp oino WUno n low red down to 31.' 

w t p tc nt \do th . cUi imunog n 

t t ( r h VII). Tnt e to po uli that though the 

, t t t th ntrl", P Cillo 1mtnpno n". n18Xlllum on 

30th y but ho d 1 II rot ot1on on ohell n tit. 

to 1ngL inQcul tion 1n luin pi, t 

n utI' il1n ntibo y I ub t Y bo b IP ott1 and 

016 nt. r p lin tt nn in 

b t dirt. 4 in 8 'P It on lOth d t the 

tl w tau to '0 whhh maint 1n till 20tb day d 

t,b n owly ch d to 62., on 30th dDl (Orapb II ). Unl1k 

t1body ho 4 l' du 

ino tr 20th dey «tw 4. 

OUin pig 1nooulet w1tb non-specific t uno n 00 

an len (20.90.000 LD,O ot guln .pi 0 ) on 30tb BY 

.howtd con 1d r bly his r prot otion tb th .pec1t1c 0 

(Gr h mI). Thi. ltoUl t th re u1 t found in ou but 

th n.tan n by non. 01 tic munol n" e<m 14 r 1, 

hi r in thl 8P c1 If 

t It w p ,rormed only on 30th det due to 

t no '" .. 11 bl1ity or th quir d nu b t of guine -pi 

n rabbit •• 
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CHALLENGE TEST 
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1\ bblt ell ,in lnocul t1CIJ exped ant in SN t It 

with n~ .. sp aUlc ,nt hove~ 81 it1 nt titre, 7l.~ 

whioh att r tall (,0 ) on ~th day nt up to 7' on 

30th d • Witb p elfic, t~ tit tartad with SO~ on 

10th d 'I, att 1 it 1.1mum 6 . ?~ on ttl and" n d 

t. t10n ry till 30th d (Or h IV) • on t 

IIfli\AjIo._1 I unolo 1 Rl re sPons " not d in l' bbi t. 

han n (41,70,000 Lll,O of r t Cv ) • 

r bblt l:lk ou gUtn ..pi tt r pro ott on 

ith n.. it!. no n 30th daY (Or h IX). 

Multlpl lnocul t10n of ~, in r 

.""'.,1.'" r d in in 1, lnocul tion 1'1-

nt tn ~4i t •• In b th th O't tit cor 4 

". ut with oitto it un en 

inc t ,0 t 

b t, t 

n on lllUl tlpl 100001 tion bov b tt , 

citlo ttl! · n. It i 01tJ.c nd 

t 7th n ,; citic 

inooUl tton 1e 1 
1.d1ttul~ 

in 1. inooulation (Or h ). 

1n1t1 t d 1n oJd r to t 1 l' 

t t1 

( ton puriti d r bi 'l1ru) t. 

or tl n 

t up witb 

it1c 
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h(lolo OUI r un and top 1pit tin ban. 

pp.1194. Thi. ,0,. with tb f1n41n ot V111 mot 

Pro.olt (19~ ). thel u br n p 

t1 n. Tbi It 41 d ti n W 118 d throuahout 

• n.t hClololou d t rologou rim ntal ra 0011 c-

t.d t dirt.rent 1nttn It 'Only on. p 01 it ttn b d". 

4elll natrabl w1tb multi 1 inocul t d h 010 OUI of 20th 

4 30th day. ut no lin de 1 wi h ingl , 1nooUl te 

.1 • Gr,. t (1966) lUll' d th t r c1 1 tin lin with 

r bit' 11 they 

It nt 1n 

tv 

t1pl bit tour p olpl. 

t 

tWI. nUT, it 1 

10n d II it u.n an t'.body / ub tn. 

1b11ity ot pl0yin noo. spo oUi 1 uno n in 

t nt it IPt d. bit wlth 

~1.1O,OOO LDSO ()t r t c d sub qu ntl1 
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con ld r bly hi h on 30th da.y unl1k p",1ou work't. 

( lick, ~. gU.. r1n1va an and Mallick, 4Q.Q'~ 
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6. Noma]. rabbit brain. 

rug XI H. _ .ystem with rabbit r tr 
aultipl 1no ulaUon txpel'lm nt. 

ti n. 

2. 10th day • 
3. 20th d • lUI. 

4. 30th dey 

,. Control l ' . 





f~d! lU. HgY!..~2~!' aholJ1nl no Iymptan. It vaa 

inoculated ~ith 3 mgm •• or M. _ and 

,ub quontll a1 ted the intre.musoul r 

ob811en88 with 6,61,000 LD~O of lOuie eva. 

~e~!!.~2,B or oontrol groUp showing paralytio 

11IJ)tQl)' em chell nat With 6,61,000 Lo,O ot 
IUOltll evS. 

, 

flm ~! !!t!!!~ aho14ng no 81J1ptOflla. It w ~ inoou. 
lated witb 1, II • ot U. * and lub qU8ntly 
reliated the lntremuscul rob 1 n . 'vlth 
6,92.000 LD,O ot rat OV6. 

!!~.!2:B ot control roUp howing pur t~c 
'YJilPtom on ohallm e with 6,92,000 LD,O of 
tat cVS. 

, 





illY I. 92!U! .. :U~ t .. U2!1 how1n no Ymptce, It "a' 
lnooul t d with 301ft. of H. ulllU and 

Bub quently r stated th intramu8cul r ohallenge 

with 20,90,000 LDso or guiuo ",pig ow. 

g9~!r:!:~!G.~2:.g of Qontl'~ roup showln 

paralytto Iymptol on ebe11engo witb 

20,90.000 LDso ot guine .piS ova • 

. . 

n..ul Jl I!~~!t~g:l howing no SYl1lptolllS. It V I 

inoculated with 60 mgln • ot H. ~ and 

.ubl qlllntly s1 ted th 1ntr uacul r 

ohallenge with ~1,10.000 LJ,o of r t OV • 

Rabbit NO.2 or contl'al group showing ................ 

pera11tlc, yrnptom on oho11on with 41,70,000 

LD50 or rat OVS. 






