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diluer 

There1 ia a hypotheaie that Japanese enoephaliti» vJrne •vrrwíntem 
:!n the hi.Trnatînp miitrwls in the regions like Korea of which winter it 
so cold, .¡.’he author has recently re¡)orte<í t.hr.t injection nf Japanoee 
encephalitis virus ir. cold-ul.ooded ani.u.Js, snake a, induced prolifera¬ 
tion of the virus and ;rt‘body formt on, tbouffi irrogultr. Tn 1967, 
a strain of enoeplmlitis virus vr.a isolated from the snakes c ught in 
the nature, and ne n result of seraiOfiio teat with 535 snakes, 40^ of 
them proved to contain hémagglutination inhibition antibodies to the 
virus, fli’d the prooortion wns higher in the snakes colic ; tel during 
the epidemic season than other fei. ca. In heriugglutjmt'on inhibition 
ant.bod/ teat,tin oroporton ras higher when nor tone extra lion was done 
three or four tires them twice. Tn 19^, as u result of serologic teat 
with 412 collected snukes, uwtr.-Using antiaody to en eph.litis virus 
was detected fro«* 9 snakes, 2% of the total snuues. 
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* Intrcd'-iot-'ci'i 

''ti*' ; •‘••lof'y of d.i'.nru nc •• nor ;)h;■"? f t5n v*run(Jw') ie not oor^pletrl/ 
' :• ''I, f •••»r c* .IV ’’’JWil ovo r.întrrjiij,* r.ir oinnJsing of th*- virus Jn 

fcv zoo' ï< ,r Kcr«-■« Ono of thf h/potbrs.-n '» thf.t thr vims 
o/i r nb' r., t, ..1, M h/n'it'w oold-ijoixícd *inSBr18. 

xlii oil,n- • If a nUy r'i»K. d th-t W srn -»rtirioJ lly ovt^ 
^'>L'.V ' L'1' ^ ' 0"Ha in Krr .\]) -nd Ui l. ^n^ctJon of tl* virus 

t) o ■ o ■in to y fcounl/rn 'usl firo3J VvitJon n* tin virusv2,3). 

W: • 
ooT1 < c tr 
b'1; fvrv. ; 

0' 
¡.I. ¡' o¡.!i< 

ui ¡ P,- b a n-ol ta» .I’HT rrr .tlw of tito sa-jkrj 
‘.on ln li« -Hid 1967, w! na r. rooul t of a< rolooJo test, 

■ o '.o of ip nt? ciV to tl virus ms drUctor; ini thr 
1r f ' h' f* ,n W*r rr» ms o -ifht during thr »pjdra’c srnson 
t* n. o Iboof f .ot» n- njicrt J hrri .ft!r, ' 

K .K Ml;2.. iíí-JjísIa 

■* .. rtj 
'!i' .''-on . ¡i rr- ."¿I'nifitp + spr-air t of noo-poisonous 

r-r M--K. n r-* t,or- .. 
1 ) 'r ’ -3 l- CV i V 
'1 ’ 1 t. »•J'o ÏW'll 

) ’ ! li . • ’• ’.n.í.l Sfí i Cu 
4) *ur f t, n'f cr t-iw osonrttnii OVWW 

w r H'Dioitci: thff rh • ií< ?r, jut w rt not o-uif-ht fro'*: 
' " ”• ■* l'' 7:-.1 tjf .»* o. n oiurhl ‘ ron iri rch ts no »wVr, W thr 

orl c d* r*tr uw m • U ric^ ,.-43dirB. 

•> ,-u.; . i 
f llowln,* 3 vf "t. c w t*.. *ir for nrrt r.t cn o" vj««is In«-- 

• I' t't ’.i mr c aoutroln for *.» nt«fia fri: of th- '.ol :¿rd vinera. 
1/ .’V V '.K (4), 37th nuait l int «m> o p o • f- . 

, c’ 'Jt 7<wifi, .'nd mu*" pns/.'igr 1« mi l *oir* totpy. 
V Irai, m »iwrutiilitJs virus, 2nd mus« ¡ «sn'-tfc in our 

J ’lOiMtor». 

•e»1 •ta-.rra rnvcph^Utis virases vrrr kindly supplird 
:i5*. *•*.«. Pt», Srcsilt Kem. 

1: ol tí en O? 7J *110 * 
1 ‘i cf ti»« rmkr vis sot ined by brr.rt punoUtr* with 1 Él 

«"• • îm l-4r'nç hcinrin, Tb»- ItlO «lilutlon of plisar, vis usai Tor 
,*1 .«• ‘on fon in prfwiry chick ro «ryo orîl oiilturr n/si(*($). 

'3 .i.- ti •:«.** 3Î* n .'on t .»t: 
1 »t r at»“i2ÍsJn¡' i.f »rfy to ir virva w s Ustrd in ^rimrt 

3 



îïh 'cïk M’hr/o .• ]1 ;t' 1/'. 

'■ •. . lotir, fc'c-r : .ii.V/t,îrn( fl) t#.^s 
.*'1'^. • i. -.V.1 Lho' \r\t , -ß »y rfh). o Ur t-.A pcrforwd ir 

Ivi)?, -.Ci •/ i* rît > o «roi • t. i : .r*. ctr. te i-to< r trU' et 
i. î< <îon< u! r r or t'wr Uu.a. 

’VillltB 
• «HM» '• - •*» 

7n 1967, ur oolVoUtt %j ni riten •nd o it .ínr ’ f-l-air. o/ ^ irt 
*' 'ï'Jnl Moo «T Yiruo wo prrforowi in primpy ehiok 

embryo 0' lia with if i* ov< rlv» 

ta tb' ttblf 1 nbovo, th.it writ four d'ffortnt apeoic« in the 
coll/etid an Je, a ml ;:-on; tb a, Utm* w. ¿10 H ;>.V n’fodcratt • 
•; r l‘,v * lí» Kf ‘I»r;4i .mja v^iie u*n Joolrtml froo tb. Main. 

^ 3 J upbt t »ï nijw'.V,tu* n«- p >oul on .Tt»lf 16, 1767. 

Mntrfo tien or Jw uta oonf.. / ' :,r nin< utrilJa .tion 
t ai Jn ppJarar/ oh.'uk mllo nd r oootrol, Hat Wir pirm 

ml if (itéra cquir t not ph-Oit-i a /1 y. r rnpJo/<-d. Tool t!on cf 
vinia »na thi- an k." o n.bt în '/4* ^ ] K/ 'n ot ji b,i?: e.pplrd en 

AU 

In ry67, u. ooirbt ¿y; an. Krt in tb* r*].! i.n ^ trou * ir 
•witl •o»*/ to !?. v‘nsa. 

‘at:* tab). 2 ahoi a* «•* *•• fvit»* :ft\ > nt ajKOl. r *r :.b» 
an-:* ¡»t .nt mat nf Ut b. . r •• "*o*u» • i, C,*'*Cp. fj tb •* .nîta 
of il . nt to ’TV, vr fouitt tb t •ntl .0^ * *Ki»t ifi.** froiw' *.î:u wrforo 
.mu', wt*. t.', » ? jie* .acó, V a 111 to 171 +1*' du r J tv Ji/îr, wnrt, 
YpimVr, Tota • «% t.iidraiJo ne-aoo, wa f*2| to 74| tnd, «n Fevr^spr. 

wltrn no ■oarnHo»« not. ttna 2b|. 

lo IM, a U* l-tîiln | obova, Î40 oiakra w» •* n tl|{h'. nd 
‘ixa tvi*r **. nnV on itn J\HÎ(V*, uyî HT - f •>* ï.r ’* /«ru w* a 

et* f1. i'i* u/gh- r ppr;Hrt«on 00H»nrad u t’. .ir. ;r'ra 'n * 
rrrJt of t.urr tlura e pPar-m#p of aoet'.tM «tir at'ia, !» o tare WA 
â,uir: li t Ur fr *i rticm Y ozuu- blglir ■ v « ti tb. *»flrtonr «itnetlon 
w a Joue thpr* o»* f op tJ-m» Ur.n Mor «t-s wo dfd Ov nlnor 19f*. 

îi» 176»', nratnH int* ntj ’wl/ trat to J* rí pan ma donc i*' na 
ihr l bîi 4 rbown, nruir litio ntt body ma áotooto«! freo 7 rit of 
412 5n i.ra. 
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ÿ&r 

r 4 '0 Helion 

'Ol 7 <■ ctrrl 
i" ’til.'ood 
V:d l.h* 

’ifcúo: !i 
’n i> t •,■.■• 

to ti"* 

"ÛSU 
■'»o] tríl riK 

! n '■’•'í Lo " V 1 

'rúa w o ir-ol ■.tr«*’. 
:10:-1-, thf í In.tíom hJpp. 

cf J" v'nia from thr BO'ikc 
for Lnr firrt time, ‘.t tint tJr.p, 

1-UJ V'd orn.rn tu 5n thr p] CW of thf nnikr 
mr mo T intr rctlrifi* to utudy 

nô s . kc.8 5n the nature*. 

’o i t br 

■trrn jr y ' ru - 

iîr'Ztiï ;*"fr vtU:y 1 of jr virus int« 
‘thr 0.r"n. f1;hIC(,î’ 'D,*y ‘J’odnotJr.n -jud prol^fent- 

’ ‘ u 1 ‘0/f <1 ’'f' v rf-:îr. ¡Ait ûhr rrsult» were no> so 

th» si 
{ot¡ oí 

U „ !„ !,.„U;'n ;r'r| fora-t*.!, ,T Bt.il) ¡.Bine ntudJM. 

• I. t e M. 1 tljr 1 «oun ‘.Mat I.h. thyfl! olory of ooM-MsodtvJ 
■“ 3- n opn.f in» i tîy Uk rr tfV lir n.ny »betöre. 

’n I Jr^Vi-V^r, í? 0¡,ttínt’'’ !Vorn -4' oat or */ri on kTH oollrotcd 
î , ;• ' . ‘ . ! i'""9'*“’*': !|“> Ulution O - 1,10 wluoM 

.1 ; ; .’y, • “ •*? «;•>?•* ,.T» 5' 1’. •■»ne tro, Am thr 
r V ■■ è„i ' i "T CZ" c ^-11, 3 “r.t in J-n-vidon 
. nlr H ’¡..¿î/"' ■' v ' " o!,t cnnKr«,' by 

'f *1 U • U)« ,1l li» Jl] lu, Í ,1 ;r' 
•j < tn »h< fj j’a iid m'o »•*¡.hn a 

l.JO to ;.»•> UC pl .Uf "oru 
U 1.» Ui fy i»n. t,h , „„HUuv ’ 
t- f rim*» d -ir 1 . . .*|k h,. ^ te , 
o l!at whJoh ii :: ntroi* • r j'st* noi 
biM.f o n-u4!! i.y o." pro^uo ir.*> ,] 
P" tfiod 1- "* 1' 10•#( îl l ] I* r 1 M»v„ - 

*7 ¡•o't’o to OfT n(i.), 5t c-m not br 
H<1ut.'on. "c H lust br, ,tt Ifst, 

1 on prim ry ohink embryo or]]s. 
;»3 ?'*••. 5n !io<'î, 3 Tfr r niiaîinr of 

prot'iici 'i. I * -lothf’■ syntf m n.1 
to torJo’t.y »!* g H ¡;r ¿>1 ;,ul ,np 1| J, 
,ii'* >r -‘t ufi, #ir ouch •• kJn’ o.r 
of th* «¡rus if n tir Jrol ’.tf1. 

'î»-or ’sol l’rn 
’,i .1*1' o -r! on. 
to Mi vJ .u, 1 i, on- 
<n t#i I •] * j,tf 
*" 1 lively lou "*t ‘ofS 
•¡Ht*J »H '**ll/, *|| irt, 
th- jrm-îort’on f Jl*cf 

i >»■ .*1 **S(tl 
ntiH 

k* * t U 'il!. 

o.‘ tii< «n ,ki r o n *ht fn 1 f> . nd 1)C 
‘rit Ur p ropo »’U on .f *;] .nti .ody 

•y U'iithft ' " tr.r t'f r nal u tr< shown 
-d; jr,n*. projiort on !n tlv >1 ou.- is 
-•-ly, iw*r-r(tj(1rwjc lîf -..on, .iont 60? - 70* 

.7. ,tti »hf r. October, (¡M'mfo «r mon, Jn Povrmbrr 
»'own to ¿i /.. 

“ ’ ^ ’’f* «f* tim to h’tvr oiw* n Ht Jons ? th thf f:ot thnt 
o*' .o. i*i 1 o* 3 oi In korrn, Ou]** trft^fnforh/neh’s, 

pp r« 'fti r .hu , »i chit# to th' pr Jt ?n ‘ufiirt «n*’ ? jit. m*»* r, .jid 
'I i j», * r-‘ ft' •• Hov'B.hr r :i;d th*t th miln orer/t* up p<tf of the 
.03 flito* fl \6 -Hf-p ddjrr, t„r o ar p] irr herr nu’odo «• ti livrrdo. 
v* ctor i.#r fif M». s. 

"*elrf Ui. 1 st two y* tro, u' tHH to ci.l!c«t. in kfi dtiring 
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#0.r.. 
v/int(r ac'son but in vdn. 

In I960., :i.i ;nt bot’y teat t> Jft ví rue w-s pprformrd, und ihr 
result v.’!,s th.'it, .3 the tutlc 3 3ncMcätce, 7J!,Í of T. ruf'tflorsrt’i 
nppeuri.'d t® br positive. 

C Lt' »A. 

d'ter detecting the HX antibody to the Vinas in the snake plnann« 
to solve the quest!on whether this antibody is non-speoifi® ®r not» 
vuri*us pirth*ds were employed tr remove nonspecific inhibít«ra t® JE 
virus hemagglutinin, and removal of 'iccWir. »nublo non-speoifJo 13pido 
by repented neptooe extr'ct inore«r.t:d H1 antibody titer to JEV. S®, . 
in 1966, i;e perfsr.vd rta- or four ti*n.-a j*f uoctone extraction before 
the test ■ nd found that the amount of di rM.tibíáy to encephalitis 
virus increased two to four folds than when .-.cetane extraction was 
do/u twice. .;>■• this higher 'rcport’nn in the plasma of 1968 :s dur ^ 
t!.rf.e time a perfonir.iact of .acr.tonf < xtr.-ctita. In other words, this 

ronsan why the proportion h:*.e 3ncre»acd.frein 40? in 
in 1968, but this proporti oa d-cs not ecjjcl bo the inci- 

dential frequency of encephalitis casor In human. In 1%?, 810 among 
2»691 patients died and in 1966, 3-6 m.ns 1,2?6 putienta died. 

is one of th 
196? to 72/1 

Tn fact, 
in thn snakes 
from now an. 

the re]ationship 
nd the r ui:. 

l. .cv a antibody cent lining prcnorti®B 
; hum ir is yet a problem fr», be studied 

Tt is noticed that o'! virus is cl -1- à from the. snake ie biolo- 
giaclly different in many - sj.rcts fren the virus isolated in the 
mosquitoes, but there has aeon no report ibeut the. difference in 
virulence so f ir. 

In 1968, it is an astonishing, fact that we've discovered ri2% of 
antibody containing proportion in the- snakes, and more experiments are 
required and same experirot nts should be repented to sup'art the- 
rr. suits. 

Because HI antibody to JEV wax considered rnn-speciK:c on -.'»count 
of cross-reaction in the group, however JEV is the -virus that existí» 
only in Korpa so far, snake plasma collected in 1966 was.k* nt ,t bt'O 
for 30 minutes, and then neutralizing antibody test f. ..- ’MM i w.n 

rforrtfvi* The result of neutralizing antibody test V n ,:«• -.¡v Htli 
virus in the plasms, from 412 snakes diluted 1:10 was pr *ve.d to lv 
positive in 9 snakes, .and this corresponds only tf A',i. 

The rrsults of the experiments about the prolifera 13 n of JE 
virus und antibody production^,3) have clarified that iil and neu¬ 
tralizing antibodies do not exist at the same time in the snsKr as d» 
exist in the Warm-blooded animals usually and their existing time ia 
irregular and the number of snakes that produce antibodies rrr very 
few after artificial inoculation of th«- virus at 2lJC -.nd 4 0. 
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Accord 1 nr to th-ßi» f ot , in the on :k*s of tho n Lurr ' h .t luvr 
bren L (.oulttr'l uM.h ‘«lie v'p ir, *17 \ut,’ lodv product'or* r.r wr to oofir 
r -851 y -rid nrult- ^z'np •ntJuo'V nvoduotion or* ma to vrpy 
w*th ooim unknown rr Mona. 

* ivt .rr vi 1’'Ot, pprofiit -ht- V»re ofovdord by tlir .iroocsnra 
uarcl in •nlMio«1,/ tc t *»f M-.ru'-bloodf-*1 in!ia la. '■> *■ r wr rni;)7.o/ new 
nr UitKla wldch o .n ..rove- ■iiitihodics ( f eol i *ti7 oo *-d n*i'i ,3a, ’v tter 
r. : ulta .V f xp'oti'd tc u»- oh' in*'1, ’’ow, t'v i" w l •oíviyní' loi* the 
••ntJnod/ «': t r* etill hrint rturHrd. 

/SlWUT. 

1. In 19^7, •; r.tr dr» of .Tv vinin w *3 5:*o7 trcî "roi,, the pi sr«i:i of 
V. iWotlorB t 0 V£ Tr C !»rht Jn tl: pur 3. n • ncr ¡V.'oú on 
July 16. 

2. Tr« 11T »it.ib. d/ t* rt to f.v v:puo with tlv pi .r f '„i‘j oollfotrd 
•nuke.} in /,{)?. ..r v *: to 1)- pop.*t? - . 'nd it w a found th-.it 
an-ikfr v'tifh* 'im-inr V'-ido :*■ so: .?cet in IrVur r •»roporti.nn of 
ill • nti «wi/. 

3. '.ooopriii') to Uv p« a«d tn of o-r-7cp:‘' 4 -t u coll.-oUd 
an. k'-r. in 1 ■ *.» <*i' of th v* ■* tu - v-- ,il --t:..0-1/ to J 
/jr*6. Thin ^Pt-pert :ci’ ir !)i»- < r t n thnt of 1.-// nd It ta -y 
du to th» iiov»' r- -ov 3 of non-u •» cl fio inh¿u* tops ¡-t on k» jl ‘.ssu 
by three O'* four tif ’ n ¡-■ rforri n')< o. *. ton' f ptr* otlou. 

4. in ].96l\ tiw» rr oui t of n» utp li -iinp r.tihody t-rt to Jt virua in 
Ui- pliMi» from 43d sn It i; p¡ :.rtd to hr vn.iltivr -n ; ::n krs, 
¿': of tot-1 fw.tiu o. 

1. 
2. 

3. 

4» 

5. 

Lon, d. V. rI’Ogrrat rcf-frt (U.tJ. Publlu Health >rviof l 
Ixx», J. W. -nd Kce, H. it. .’ultijilic'ition in-i antibody fonction 
•f Jv'trifrr encpph'litlo vims in 8» kea. T. nti uody r> nponnen 
Í9 th»* vlrun '»w o»rum. .1. ftor. 9oc. •■íopobíol», I’X/k, 3; 43« 
Lm-, H. U. »iultipliontJon end .ntiborU fermtiou of J^u-r-nr- 
cnoBpi mil tin vir:« 5n nn^k««. 71. froli fr rnUon of thr v,rus. 
The feo-»] j. 196ft, 9f 1» 
Lor, H. W. wd Poheror, V.. F. 'twranestJc .»ntibor’? m p/onses to 
J i'/'tneoo cnorplnlitia virus in lotnkrye --m' ita imp]inntionn 
conoerninc nnt tr *lly io luirrd iiiiuunit;/ in urn. j. Tnnunol., x/w, 
11; liil. 
Let, il. VJ. rin-iur .íes y of J -jr neue enornh-tl itls virun in ol.iok 
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prabry* cri is 
J, Mrflic'inf', 1 
f’ 'pschor, K. J 

nr' .‘h ' 1 ,j% t, i 
'litis V * ra; 

•’ n:V'c!, i nn ot’ t 

'Ichrirr, t. r’.. Ocv’ej irr", M. 
. !l. -Ir., T. ÜVJfOl Of.ic StlKl'Pf: o: 
ir ,t**.*i i . 1. ‘ntí JOd.y rrs-'Ori.-r:1 

• n, V . ^Aiuunel., lr.»*> , i-3 'A ¿. 

v. lli iriock, 
• i* .r <•. r pffïr 

follPUÍKÍ* OVf 'l 
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KULTIFI CATION AMD A VT I BODY FORMATION OF JAPANESE ENCEPHALITIS VIRUS IN SNAKES (U) 
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Thl» doe wart tias Man approved for public ralea*« and sale; its distribution is 
unlimited* 

It. •«•MMNIMO kMMTàNV ACTIVITV 

U.S. Army R&D Group (Far East) 
APO Gan Francisco 96343 

There is a hypo the ai# that. Japanese encepha'I ills virus overwinters in the hibernating 
animals in the regions Like Korea of which winter is so cold. The author has recent¬ 
ly reported that injection of Japanese encephalitis virus in cold-blooded animals, 
snakea, Induced proliferation of the virus and antibody formation, though irregular. 
In 1967, a strain of sncephaUUs virus was Isolated from the snakes caught In the 
nature, and as a rssult of ssrologic tsst with 535 snakes, 40JÉ of them proved to 
contain hemagglutination Inhibition antibodies to the virus. And the proportion was 
kl#*r in the snakes collected during the epidemic season than other times. In 
hmaagjtiuUnation inhibition antibody test, the proportion was higher when acetone 
extratlon was dons three or four times than twice. In 1968, as a result of serologic 
test with 412 coll«ct,*d snakes, neutralising antibody to encephalitis virus was 
detected frem 9 snakee, 2% of the total snakes. (Author) 
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