
FSTC-HT-23-1537-71

ARMY MATERIEL COMMAND

U.S. ARMY
FOREIGN SCIENCE AND TECHNOLOGY CENTER

hERMALp, INCIVTO OFreS.RPOT,

TEMINACTIVATION OF VENZELREUINES RNEPHORYTI E

by

A. S. Novakhotskiy, F. I. Yershov

Subject Country: USSRFE1 97

Thisdocuent s a endiion f th

original foreign text without any

Approved for public release; distribution uniimited.

R.p,od,,ccd by

NATIONAL TECHNICAL
INFORMATION SERVICE

SP,,nqfiold. Va. 22151 _________________________



Best
Available

Copy



-jr "H!O ACTIVITV i#Zt4W 9IEPONT 5XCIj~tTV 9CLA&#1rIVATJQ-

- Departmn;t of the Armay
- (OHT TITLE

Zhetmal Inactivation of Viruses. Report 4. Factors Establishing the Dynamics
and Speed of the Process of Inactivation of Venezuelan Equins Encephomyelitis (VEE]

4. ESCRIPTIVIt NOTES (Yyp* *f D~pof ~4:w Ineiggi. dgI.)

-Translation

S.AkUTHOc4Sj(ifPaM*, mid~. $Inj~tji. 1i4#j uot*)

-A. S. Novakotskiy, F. 1. Yershov

# AEPORT DATE 7A. TOTAL NO. Or PAdES j7b. NO. OF JtZMZ

- 13 Januiary 1972 jNIA
64. COXTRAC7 ORt GRANT NO. vs. OCtIHA~')WS VtEPOkT WUWUSIB

b. PAOJ9CT ;4O. [FSTC -23 l3-71

- T702301 2301 '. OTHER REPORT HOfE) (Anftr 64MO #0 bd *4W9

' Requester Miss L, Perkins /AMST-ABC K-0481
10, DIS7RIDUTION STATEMENT

Approved for public release; distribution unlimited.

- I!- SUPPLZMENTARY NOTIES jt2ZSPOMSORhING).;ITARY ACTIVITY

- IUS Artwy Fore~ign Science and-Tachnoloxy
Center

-~ IS.-AGSTRACT

- The studied biological, physical and c6hemical factors, influencing the
- process of thermal inactivation of the VEE virus, accelerated or retarded
- in different cc~nditions, the "nuce;nl or "protein" type of inactivation of
- the virus.

01) ~ ~ ~~ =1 473* REPLACE OP U69I~ A5. SC



UNCLASSIFIEU
S Security ciasfkefitlofL

Kay WOD* O - - -R -

Virus
VEE Virus
Virology
Th1,ermocheunis tr
Fhysical Chemistry
Infectivity
Thermal Activation

COSATI Subject Code: 06,
07

Ccuntry Code: Russia

IE

I I I

UNCLASSIFIED
S _etuf Cleniflcatio,



Rs I II kL I TRA naLEI ATfl'M,,

FSTO-ET-23- 1537-71

ENGLISH TITLE: .TI4.- I-iNACTIVATION OF VIREUSES Report h. Factors
Establishing the Dynamncs and Speed of the Process of
Inactivation of Venezuelan Eanine Encephorwelitis (v\)

FOREIGN TITLE: T RMONATI--VTSIYA V 'jVT . Soobshceheriye V. Faktor2
Opredelyay-ashchiye dinani-k. I Skorost' Protsessa
inaktivatsii Vir'ssa Venesue'rskogo

ATHOR: A. S. Novekhotskiy, F. I. Yershov

SOURCE: Ivanovskyy institute of Virolo.nr, Acader of Medical
Sciences, Moscow

GRAPEICS NOT REPRN CIBL[

Trnslated for ITC by ACSI

NOTICE
'fThe :ontents of chi publication have been translated .a presented in the origiwnl text. No
arempt has been mee to verify the accuracy of arq statement contained herein. T~'is
translation b published with a minimum of copy editing and graphics- prearaon in order
to expedite the dissemination of information. Reque, ts for additional copies of this
document should be addressed to Department A, National Technical Information Service,
Springfield, Virginia 22151. Approved for public relese; distribution unlimited.

This translation was accomplished from a xerox manuscript. The graphics
were not reproducible. An attempt to obtain the original graphics yielded
negative results. Thus, this documnt was published at is, in order to
make it available on a timely basis.



-M- n 9 C 6.7! flaC

IA7,;-ACg or ':::us. !tSPCRT 4.
q..' pe ... .. tarJJ'if L-W-r -I'--. F 3F :

Z_. LIZV&I iW.3,CIV,

--- Admitted June 13 1970

4- 4tf wr- -44i V- t + -

---ca v.S3i vceoIrle- ttr-a tLU. e~ -t i S _Z se- .
~-Uc' >sicqqL fAvia 'v '~ a ct it or. the cere. o l ie r:- c-lS

sstuttc-. activity * itiv 4*vs elN~aLres. .-oviUV-l OiU& rb.

~ J~vfrun n. ,,reae' _Vjs nensiivity- th)- Htl er-a Q'

IMf ~-o ttnni.._L VUhrt Adecrease of biH ofthe iras _corntan -

-rjof the--" -nultn tve l1.rre hotC7..-
a e:~r ~ tf virue. :xft2Lca:;:a the van r rt-a-~~

- V: tui crsc-ofOf're of: tt7 iraic ct ib 0 ata-; nthe
F. .- iok zce_ as a -result o -rea' v-~ "&in- ofl A tr a e . r of*

e'qnn~ o -helosof inifectioucs Activi ty the specifi-c eff"c~s- a- lnaLci

p;v Czrie; scture of -, s j .tiSP5 repesentirip a ?hU1So-prflteifl
co-it -ar, iw 'et.ofc Se _ rror~c~ t"d --- nxtai-l Ixoorrwtrit -eath-

n:b reflection n the lifMeretice oDf tii -sz iic,.; loszsi 1o3 U infect-
~}s~ciiv ttb vrin ith -- .'ru -teia-per itire- ari ctndition of i'.nc-

ul-atio de Asdtczncd esarier (.2efvererrces - 4(Tr2v'u atc
JL~n nre ime tivatel 1 atiOr- as a rtsu-A o6f a- primary~ dr tu~hrcva 11 -the ral

IA.ci _'n taulein t ype of. inac ivation- j-, e;wntothe denaturat-im of' th vira'l 'Proten protein " yeof irActit e tin) 2:iea
effvct on- the- charanter and snead of inactivmto- will be shown by- tiec surLrt
face- forations- of the shells of the- nnruses ( Reference 1i).



- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~A -aiu ilrcl~ {claWceia atrs, act or-,acots
IN the uroce- orS nea ron ofS iu I cls auitlvi-tv 0f' -lie lrses, rea-

te -r ect oN t"he basis of -thant or the; -oth -r tyeo'ictivation, sat-
IViu sufce tlv ta qe it ujes. In the offered report are prs serted-

- -ti resultsz of, an~~vsii- of tWhe effea-t of a -series of' factors -on- the
IPVAL- -of th*e = 1.a st-rbijity of the v virzs eTh"e choice -of a nodel -de;-gr.-

S, h that ~.&.o,~'aC tt in t -ie ivese-ce of' a -tenitertr f5 -5
the aa;CS Of inactinton of' thE L virus alossimul toxeeSly teetb

~~~~~~~ 4li efec o. th tde -&r i h ifferent mech-ni- of
inat tliu nuni of' tedifferent- -structures of rnation- of the viral -ar-

ViZ virus--obt-ainea iros -:.- coti-ectc. cfl re itOeeAer ±nstltuze ai-S *4

at-o account ttle nru'o-itotbe original viral rr-Tulation
-Pol 34-nae 3), -from it Ira a~a ra ac it tEw-

serarwa- tue varsttt kefrences 3,.4 * e frorae one -pal r
~ foa -ssae al;bred an -rpsrn i~ed ;ncre Znbry-ocel (xm w

- - U.-, :- "-'nf ir,-'n n-1 as tohara speriera
Hi y.t - laCO-

lc~r absenlt, Is 'LesoecTevrs the G=r 0, a cultiral 0 1d
'azvwe- hibn24 hourstm.- after Ir.±e- ation. of. LCE cells, a at 36d
m~t-illt '4- infection C'QG FU fh~Icl) In some experaften-we

ed tS-them-t-abl t~ vriantof the 'VZSaa, h
-at. -wv'nertles of izhich-were zahribe-a- earlier (R-eference 4)1.

ien-nra L; r. of ic c a, 11a cutiva!tion- and irainn
-w -va -,r zetfon.ae a-v-lor-D- Iv -th- =eRthod describ&e 6-srlier eir'Eferences

- ~ lnes ~ n~ahA~A Nere t&In~te-
1000 --- in.in~~ ea Izjer by-_zd

;olu ~1e IcC =e&~e a~ layrM -- eiu( ei- 191 with .1--of C--b
- i. e-n-. sn! -:i ei -_ ba- el _ - -ari vrs- Jo, 6-t

C.nt4cit o f ec t~o i eicb-to of the-j ifeA-'- duJ-

-h -ualsheIA of -h we -- :-loe ~e-m.n ei

estaliscnt 01tC eo-- V'±ac of ufto Vrscnetild w 3ujeet-~? +aa7:;r-priat-e ouaflti ~ - s-ton -aHor
enCioslter.

r~rfi~iao Vt- irus. -Cevi~ onJ tainrfliotned 1 ~a~ ~
XU~. vrusOn -C elL, (mediw of' storane-zeis- w by

eaiW-uZpl , Wat, centrifug-ed f or 23C mn at2 -'' C! " fo cr the elimn ;non
orc .1a detritus Suuranrecirida -_- luid w-e centrifured dinri 21

- h-u'z fufe, n-ei.a rotor x 50 of a o.*_ntrifure, Suc-erspeed- a-+
r~A;e ve resasene i MI5 0-- of edivzn a9 w

nr'-prreu -~'- U-S -11 -- nsj



w -clarifi ing

_Me sus tended--matt& rig 1 mns.at1CX00rpm fom ipa-
pDrecipitated -fluid wve -separat ed -the viruis for 2 - hours M at 25000- rpq- on the
_uperspeed-Y) centrifwge (- rotor tank-3 x 20)truhit-pasumttre

ctacshion of 4Ql pDotassium tartrate. Th virus _we cclecte fromtePt
erha e w-hmgnzed- it in--medium-k 199, --larifien- it, as idcte above,

and we -pre-cipitated- it- 41th- the aida again of-one cycle of -itcot"ituginmg.
Mhe- reci of the virusw we resuspewled -in- th- apprpiate medium.

±s'e action -&1 te ceblllr systems on- the -the tmal stibilitt of the "'p

virus.
f-e bred thre --ius in -intertwined RSS, HeLa-zall1 t.SLclsaa nTE

established the -dynamis- of - itctivation -at 50 and 54. The -results- of the
experS~ns- nre pre sent ed -.Ah - iure -1i Th fZins(aatt),-oane

0
fr46atu cellular models,_ was. anactvdted At- 34 in-medium P -7-199--with-z-

bovinWseru with apr-oaetnwi speed Figue a4- the n qsamef 4 time, th
vSvirus (variant toa'eo C(on tr ath yac o t nc

tivation are Aiated by We ~.asbsd line) lost iS netious-activity _conrs-_-
zIdorably- wore solr

At-p 0 t-he- rEZ urrs :Ivraeant -t- )j obta -inedlon iia.a cells AL -Aa~heiLline

or__?Piure" 1b), andat h n.u~- ain 5 ,otia nT&adR
c04lls, were i~c~ve A .eadtesm pe 1 wihwsntcal

lo -T rom, the-vlcr trc'aino the-YEvrs(ain 8 , tan~

e&on, iaelA -andfltS celat-

a ±.r-i- X7-4k -h -. r .r4ieotethraitbi1 r

1ifIce" -V J-g-

£ --c ~ e~ -v- t-£jit -a ;: dd ahP deiwaJ IAt14t~- v- 1 fj]

0 r tz-_ -_- T-_ f.r i --- sI--s rd- ina~ L~.'

'* 7-Umom4 rhic r.. ofe th f,.. Omriftawd u -M 'Z1 - -

-x urifisA_ V17 vnuas we 3resusle-ended -1n: aIlA -solutLion vizth a t-orax t -
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bfe- - --- ad -6 -a -of

trials, atle1 -40 , we- thawed -only once, when af ter the appropriate- datIe- we

a-alse thi netou-atvt, the inaetiartio oe sbeted -to vily

thain ad rezi.-U--7 -on-idralyac:eethsed ohe dingctivfton oftheu

( izA-re 5b cure 'Z.ou7tes t ncvto virus at 573w0 los-opltl iartid vtles a-

red on -to toloen diusay.~nn

0 0
Ant4 te vru i, or -iabein t 4 sif~~ rhestsrg ate didr~

deet fPH into :fthe foriecsupso on th e hra stabilityoft vrsfth
orfec the V7ltain vm igesu slhae savn a taii_

OnoFiiur 5avae of ientive-atiso, the- inatas-t~in of the Ual e risa

virpH u.0,-E1, -e. b r i ng th -fiv;rt 2 r uin ofwit ig. T e-binarbo ae of'
valuerum on- orderad to aoiesd the speedt of ulctivcononenfts eo

-~~~~~~iu th n teditions,1ino h toaerein.T tevrscni

Fiete5 ei consbiation. the iavnts ofe viru at 50 urnd -0 nuns. 6

pi: ., 1.0 Rn-PR-OD curIBes.-,-n epciey.i-sei ,ta



che results -of the experiments are presented in- thd -Ttible -lhe- greatest stao-
iriiini effect was-possessed by cxstAl1lizdd b~ioalbmin. -thiefcto
i-t was somewhat redliced -by the addition of inagnesiui -sUlate. Kapesium Sul-
plate sowewhat:-stabil1ize0d the virus, in the same extent- _ lutanin accelerated
its inactivation. The -comLined introduction of' 12.5&-ngnesiuI sluphate and
0.1 4rut-n;in leace to appreciable acceleration of inactivation.

Nsbie

Inactieation Of IR'E virus at 5Q0 in media of various-compositions1

Cowpsition of the--modiun in which are suspended .Reduction of mIn-
the -virus -particleii- ectiousness - In

le B6E;/M1) for
20- mins. "f warm-

2 ra ou lof .2. -iabnt-o soda _

ahe -same ma 05,4mm anu-sulphate 2.3

and$ -1utaine-41ndi -and 12.5'

S' lphaUe- -4.6

Diata the inean of! 'the result- of 3 parallel- experiments-,

Discussion -

'lie s tudy of. the -c-ourse and of the thermodynamic paxameters of the proc-
ess- f theriwnl inadtivation--of viruses leads to -the -Lnito th7t 1h ls
of i;nf ectio, s -activift'r -of -the virion~s as a reSult of the- effect of that or the
other teatperatlarej is (erivediby a limited niu.-ber of -paths-or procedures,. -from
Jtt correzpondinF- -to two ba-sic IxrechwAnsrs of inactvivat"ion- - "nualein _,;r
"protein~, that letthe internal str'ncture of ThUe virus Particles-. Var".
10,11% e7tzril 1-Ictors :ti-w diverze ana reriiar efect on tL robait' of

NOT -REPRODUCIBLE



Lt-- ey al de Lerujjeed, th,,c 4u- -eiacqt of -the natls .e and --a: el
T- i - p-rtt-rjn- lion of' thie dynamuic ofi -S7tVpt4On of tLV~

A-4 a-PV1 -: - a. n various co ri tio ns leca- to ueConclusz.ol
1- V-5 -f~c L QOC n of0 orle cu-v of inactivatio'. 11", CoLiar S r,

~i~1 th ~ter~*~.~~ 1 e, cVUvs , and3 on Fi~-vre 3,i eti i4~

;--11. of' th ace' or retardationq, o- tt%- flow Wf -he uoos~t1 h
-5fta nlW.7; c o--f tf-. tir or of hetype of' inactivAion., Ork t': other

a- abrnai -A-Aticmi Uf hr slope of one curve in Cmuei~ t1tz
m. ~O id ek s=P tempa Lure ±V kctrvs- 3-4 1;n igure

SC0 ~ ceneo icotniyo the- curve (for exaf-PlO, cu-rve

oi ~rien or Ci -ve 2on Fioure 4-j, -aa r-Ule, -sho bt,- the variation of
M~e -eize ~i:. t1s ofa th process of thervz~l inactivatioimfeeece )

v~ h~ rzeof heiractd arib-fte oignificiant -effeM she:WS par

r,~ ~~--~ "ueaof hec~onents- of the nucleoca sAide of -the viruz part-

.0b.s th& r c fe lipoprotein eai- glex. T ie- r~ole of the Surf'-ce Ifte io
mroteinr complex, 1-~h -- formed vith tihe JIruxediate .i.sj~t-uice of the c-ellular
CoaUon[MEZ k (-efiElrece I), is d splayed in various groporti-ons t1o the L.,ating
a~ 5 uY o ty-e virusC ml~uations, ottaiiei] on. the lic- of - variois, crij-zn.- -For
t -e virus aou~ t-ions -t5 vari ut) ,obtained- on Iiea -W"AS cells, the Sreed

of inactivation renulting, accordinn -to -appearance, by Uie "protein"! type, ib-
ircreaSed in reANVor, to te, --viruses f rou 77c- and TM:- -cells, bei g in -ctute
in t!ese cases acco, cxnp 4to th Inucle in" type-*

1 n th-e other hand, vakriati.ons- of thenaal resistance- ofe -the tr s-
iansci-'ne o 2'~,ar iait-ind ith -tramsformation -to FeL4 eels as-

-to 'the systemi of producin- -the virus. But the- ter~jperature level, Q-which
takes place a- cLani;:a of one flynuci a" yewt h te 'rti" Ref-
erene 2,) il)~ ied in r~ation to- the ra-tux e -of -the- cells.

ihs, at "least iH anolication to the tudied model,. the increase-
Ltab-ility -of' the- Virus -articles can Aake 'iace -o-,in- -to toth nceae -of
Strenethn of thog albui~in straic ures -of' the -nucleoc apside- k.ferences 34) an~d

Uve icreases 0 ri st-1ilitv of the- linp-oprotein coimslex,p14-avi. a, protective.

-1X urco rties f' the surface- o" the 3 inoprotein- comnl!ex establish thle-
-)rnir and di-ation of lhe Lieriod o1L induction - the iniz ia! period of re tar-

AMd 'Low Of -Inectious -activityr-w -' V~ virus, durinp- wz;icn it is inactiv-
ated -accorrflng to- tU- nuc].Oin" t--De. ulra-centrifugi o4 tCe Virlis suibsta-

1i1lv itUc s t'rcl zbli ty, 1-Mle, -detezmained in- control exper-
i~erit 4- -e-cro fidcion Uonte warified -virus -a ishes ari the

-r ., at. once. is inactivated according- to the " brote-in" type. Simultan-
Uy 'Mere :T~owS th.Le sertitivitv of fh- V~zt viruIs, in- thme usual conditions

no any eieeprse eerne2 othe Therimaly st ilisn 6ff -

e ~ ~ ul phs t~Jns4L s" lte ,reducirn: tte Zmee-; of "protein" inactiVation.

MOT REPRODUCIBLE



toin inb -ccom&nt that _in_--the process- of ---U-ra-enriignu , #fl i -
- ~ put fication- oP -thue VIF& virus-, theret i bserved its 'load ill, _- varito -o"

the_: floating -denTsity of the virus rnrtic1ed, resulting evidently owing to the
plukin ot o te lipoidaL cotniponentQeerhe -,0,i s o teto--

uontukIte thAt- tho virlus becZ,,s±cs aore th _-m&iy s3ensitiv yvru fa'At

~V 4
ML- Z .LE urifid Virus 0r-ibn-

r L c;- -.;zvi L' Valu 'he -t-'-

-ofth -;ix= at lo-., te..;-ratin'es, rtic-zcL I 1:~i~ j..i
thP- course Ofwor there is reu -freipentexca.o f

r-d. CL ew E-" at

a' Lo e -,4j *fl 1 i -- * '

a, modeI of, 'r rr 4fis ndtot isease it -was zricgn that d33

: - cnrar eeconAro'ein" aw 9- nuclein typ~e of irjrc-

Cato Wnd "'v-&n - Ia eaxd n a- Lore alkal,'i _ne 1-:edirvs- tAl retat-
io~in reversze:. As. a res~ult' the f~SCptol-co~~tdi~ so h

,~y~. ; --- tgtit of pii4 L~' T~tsd~o
the- :Ihi-- 'i~Of t11 - r d ydkto a-oneunldo -not if

lucrn'ce the Ltsb_~~yo ta' zuzarch o th 4lipprotein _cnex*e- inft th-ese -cal-
iTios a !(C-rease cif o-:! rudtuc.s 4~ a -eed- of aretlvatior. of trho -VbOI ru-w of

tlhe !'ucleiv" type. more copar-e din oacezrnta p-1i -to 6. 0 or
Z1.I'oW --estruataon of the s -rface of the lifor rotein-c&.gop'iex. erad variation -oa

-the necim'-nism -of inrActivatioh, ofte irs

rc a -nuzber oftests--of ck~iil-diie-to the -v2 rui -cotnir.I sus __

Pension the- -rrca test:tblj ecct :a psesdbz- bovin-e -Allu!Uit
- ~ret'.rdned the- -os-'infectious-atvt o h iu tt~ dcri~t h

"nuaclein !Id the "prolein't tycpe. A sufficiently go fet'acctnt h
anrolc-atVion o.1 n cc"I±rIex of -comconenrts- being Contained in_ 1 emt l19?.

-Mc::J n_ 1o1,16t -cur opidnion,d it -is o definite interest-~sa-z-o cei-
-- 'A ~ ita r ~sr zrh-j selectivn efcti -on -theiatvtinc aus fLt

the"ootir . - ct-vee he i possesned- Cf -rnesxui sufhte fo
teeir -type s~uch a celecieowenl ky -su-Slpae

-' teseiiiyof the efcc" rll- PUiitaie on Utir- -"nuc"la'A- pe of inac-
tivction- i-- -rAt successfill y dei--nstrated reliablyf. irndirectlvr t., fact -can,

corfinn the fTact of' neutralization of the-saiiig-feto ~ansv
suate bi: thn -addition of O.I. fraie. 'It s;hould be t-ken itob -account,

tt: l knca d.iie are effective,--first &Af all, :o -t- -srface for-
aIon. of thUi-rins the increase, of st-ability of. the urace _11 pprotein

C055151 oes no ch-anire mte sveed of' inactivation of the "nucanu, ty-e, and
onl±1 3 ocr-eazrS the tiue durin- which there 25est~buns;et;. vrec '! -1 -,tizis- tyne

1inqctEivdtion. 21e effect on the 'Incepl loes of -irfecb3'usln-eSS ir! TWDSs-
VIb v -eb it ith conditions of sufficient penetration of' the 'arface- struc-

w res by the tested ilubstance. But This increased -pc';,etrabaflty cay

RE0 ~PRObIBE-



ditubth trnth of the -surf-ace liP-pprptein comple an-7 may- cause its
Premature dentruetio i. Simiar correlatifts are -tratced with the IactivatiOn-

-flEvirus at 30 rn tile presence of glutamine (-viz. PIis-ure 6)' *1 Th eriod
-of induction is constoearabl-y shortened byut on the extent of it, in practise,
there isz -not estfrb--lisheo irnactivatin acc ordinr. to the "flUel3if" ty pe.

-1kDivtfl thc Sul; to The di-Scussed, - it is; aipropriate to note a sera-es
of ptonerqlin se Le;nts. Thlm stilitv of -the VZ virus atlow tcm.:erAtulres i

+ -jy'~b th --c- of it Utvation- acc-"d5-r to the "nlucrli", tVqj iT
A U-1-cen~ lt temperatures, whenH thei loss, C -

r~r ttI.t-~ ', rTutn - armAnr isduer to de tzration of th-~ orota-fl
r' th rmal - cF-- -f Vvirs i- eeuie l ta of

ttttc L.t ra -rei.t type. in LV e tnteiv - buetween. these tuc e'"2

U.1 .i' A ?.ds in

a rN - *'. ars Cczn:oe.C'"S fn tactrif-'

t ~ ~ o .,rfiinz taiuW" or "protein" typ-e -of ir-activasticr-,ofis
'~ ' ' Otl, hind r 'N't war. acco mI,-itrl, -r -L
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