AD-752 165
FEATURES OF MULTIPLICATION OF DIFFERENT

CLONES OF VENEZUELAN EQUINE ENCEPHALO-
MYELITIS VIRUS IN AEDES AFGYPTI MOSQUITOES

S. Ya. Gaidamovich, et al
Army Medical Research Institute of Infectious

Diseases
Frederick, Maryland

\__ )
~ N

DISTRIBUTED BY:

National Technical Information Service
U. S. DEPARTMENT OF COMMERCE
5285 Port Royal Road, Springfield Va. 22151

S e e it e e ik




THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED

A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



B b s L ko

AD?752165

.-

Guydaemovich, S. ¥Ya., Ya. Ya. Teilinskiy, A. I. L'vova, ond M. V. MDaterctsion:,
Institute of Virclogy imeri D. I. Ivanovskiy, Acadenmy of Mealcal Seicices, Bl

Moscow

Features of mltiplication of different clones cof Venezuelan equine ence

myelitis virus in Aedes aegypti mosguitces

Medskaya 68 Parazit. LO: 3: 267-271i, 1971

—_— 1
¥Yany data have recently accumulaied concerning the fact that "wild"” pogpulazicus

of arboviruses, circulating in nature, sre very irhomcpeneous in the geneilc

sense. An active link in the natural cycle of artoviruses are blocdsucring E
arthrcopods, therefore it is fully probable that they can exert a substantia_ |

influence upon the composition of the "wild" pozulation, selectively pichiling

those variants which multiply most actively in the zerricr.

thesez phenomena remains undisclosed. In the cresent
¢f science, it has become possibie to study this process exzerimenzally witl
the use of genetically stable clones of arboviruses. In our expjperinents, a
corparative study was mesde of the nultiplicetion of differcnt cleones of Vencuu-
elen equine encevhalomyelitis virus (VEZ) in ledes aegypti mos:iuitosz, viich
differ from each other by the decree of pathogenicity for white mice and by vire-
tue of some other genetic characteristics.
Materisls and lethods

Used in the croject was 2 "wiid" strain of VEZ virus, and clonzs 3/95 ani 17
isolated from it (Table 1), as well as 2 nutarts irfuces oy lew tenrccrature,
xiruient for white mice, clones 53 ard 5A. Clomes 3/3 and § werc chnrnet sicod
by high virulence and constituiad vorisnts rmrelcninsting in the cepulzticn oF
"iild" virus, vhile clone 17 was among incse contained inoa ratured porulation

1" "

of "srentanecus"” mutants with lowered naiho_enlelty
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13 +ms chieirned from the institute of Medical

Pevasitolory and Tropical edleine ipeal Yoo I. Martsinovskiy of the Ministry
of Public Hezlth, U3SR. The mosguitoes verc maintained atl a temperature of 27°
and a2 reiaiive bumdity of E0-00T, Their infection hy the virus vas caused by
their feeding on infected wice or through an aniral rembrane - on the skins cf
mouse tzils filled with 2 mixture of virus with the defibrinated blood of a
rabbit or = mouse in the ratio ¢f 1:2. The virus contzin in the suspension

& 8 .

corrrised 10° - 107 conventional ticlo~iesl units /7/ (CBU) in 0.2 ml.

Table 1. Genetie criteria of cloaes of VEZ virus.
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Key to Table 1. a) clone; v) orizirn; c¢) gernetic characteristics
e) "snontancous" mutant; f) induced mutant

Desifraticns: ife and i/p - zathcrenicity for white mice during intra-
cercbral und intraneriteorezl infecticn. Tre value of 15LD50(?, subscfipt ille-

givie)(0.2 nl when <itrating for mouse viruses contairning from 2 to 8 x 106 CBU

0

in ¢.2 ml). S is the plaque size (in mm). . The average diameter and
. o e 4 R . Y
the mean error are ziven; T. is ihc resistence to worming at 60 . The total

inactivation time of 5§ x _05 CBU cf =he virus is =ziven in minutes.

re determiraticn of virenia, thz dleod from -3 mice or 1-2 hsmsters,

or suinea 2igs, was collezcted in a2 tecl tube wvith Zznarin, the orescribed ele-

Tlg czn
ments wvere crecinitated, 2nd virus was titrated in the fluid atove the precipi-
tate by the plaque method. The sceuwnulaticon and dynamics of multirii-
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cation ¢l itn? virus ip noconuiness wrrg suailcd, zs vezll o5 in: rrosence of vires
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in the mweis glands and its transmission via bite.

Quantitative determination of the virus in mosquitoces was conducted by
titrating a susvension from mosquito bodies. In each test tube, 8-15 speciriens
vere combined. Aafter rinsing in physiolcgical solution with antibioties, tuer
were transferred into a crude porcelgin beaker and were_crushed 10 a homogerecus
mass, then physiological solution was added on the basis of 0.1 ml per mosquito.
After centrifuging for 15 minutes at 2000 RFM, the liguid above the precipitate
vas used fer titration by the DPlaque method , considering this sucroi-
sion to be the initial undiluted material.

The presence of a viral antigen in salivary glands was determined by the
iethod of imuuncflucrescence. Ascitic fluld irrwune to the VEE virus, conjugzicd
with fluorescin thiocyanate, was used as the labelled antibodies. The virus
antigen was isolated bty mesns of the direct method of fluorescence agaiust thne
contrasting background of nonspecific luminescence by beef albumin, abzll-d
by rhodamine sulfofluoride. Staining the mucous glands was based on the methol
used by Takanaci of the National Institute of Public Health in Tokyo. The isc-
lated mucous glands were fixed on a slide in acetone for 10 minutes, were diricd,
stained by labelled serun, and were contrasted by rhodamine-~labelled albumin.
During staining end conrasting, the vreparation, together with the a2zeiied nix-
ture of conjugated globulin arnd albumin, was carefully covered by a cover gizss,
was placed in = moist chamber, and was left 18 hours for contact at e téx;cratvr:
of L4°. Thereafter, without removing the cover glass, the preparations were
thoroughly rinsed by a phosphate buffer solution with pH 7.2 by resns of under-

coating and suction of the licuid. After rinsing, the prenarations were roziv

to be studied in a luminescent microscone at a magnification of 10 x Lo




In experiments ¢n the infection of rmosquitoes by fecding on infected mice,

it was established that net eackh of the siluwdied viruses is transmitted by
arthropeds from infecled enimals.  Whereas aflter foeding on mice infected Ly
4 e amy
1

an uncloned "wild" virus znd nighly virulent clones 5 and 3/5, the virus ves

isolated regulerly from the carriers, avirulent clones 53 and 56, as well as

weakened clone 17, could not be isolated from rmesguitoes (Table 2).
Binca veossnel and aviewlonty verizats ol Ahe lrus, -mich were net trenz-

. Aty P

bie 2), as well as in youn: hansters, guiLes ¢igs, and rabtbits, it wa

L)

of interest to determine the ninimzl content of the virus in mouse bleed, =i

which infection ¢ thes corricrs still tales nlzce. Such 2 threshold values of

o

viremia for clone 355 was 2 x 109 CEU/C.2 1, for clone § it wes 6 x 103 ceu/

0.2 ml, and for the uncloned virus it was © x 103 C3U/0.2 rwi. The maximum

ba

valus of viremiz caused by avirvlent clones §3 2n

£5, as well as by weakened
clone 17, did not reach this threshold.

Table 2. Isolztlor of the VIE virus From fedel aer il mosquitces after
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Key to Table 2: a) virus; b) uncloned; c) clones:; d) viremia in donor mice,
CBU/0.2 ml; e) presence of virus in mosquitoes; f) time after feedirg (in wecis);
g) no feeding was conducted

Unsuccessful attempts to isolate the virus fro. mosquitces after feedling
on mice infected by avirulent and weakened virus were not linked to the fact
that these variants cannot multiply in carriers at all, but were caused rerely %
by the low content of virus in the blood of the donor mice and, conseguently,
by an insufficient infcetive dose. VWhen the mice werc fed by e virug sucrorzion
through an animal membrane, infection of the carriers and multiplication of tlic
virus was observed independently of the genetic properties of the virus. lore-
over, a virulent (unclonec virus, clones 3/5 and 5) and an avirulent virus
(clones 53 and 56) were accumulated in +he mosquito organismw in various guanti-
ties. A weakened virus (clone 17) multiplied intensively in mosquitoes (its

content reached titers that are characteristic of the virulent variants (see

figure).
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Figurc: saccumulation of VEZ virus in Jedes asegypti mosguitcss.
cclid line - feeding on infected micej
dotted linc z ihrouzh riembranc.
k.10 - viremia in donor nice or virus contaont in
the suspensicn fead to the mosguitorsz, i
C2U/0.2 mi; 3/5, 5, 17, 53, and 5% - clc
5 nurtber; H. B. = uncloned virus.
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Key to figure: a) lg CBU/0.2 ml; b) weeks after infection

Not only guantitative, but also qualitative differences belvween natural i
virus varisnts, existing in nature, and those obtained in the laboratory, were
observed during multinlication in mosgaitoes. Although the modified virus
(clones 53 and 56) did multiply in mosquitoes, it &id not vencirate intc the
mucous glands (virus antigen was not detected in mucousnglands oy the immuno-
fluorescence method). In bioclogical experiments the virus was not transmitted
by bite (Table 3). In experiments with natural variants of the virus (clonces
17, 3/5, 5, and the uncloned virus), a specific virus antigen was detected in
the mucous glands; this tesiifies to the penetrstion of virus into the mucous
glands and its multiplication in the cells of this organ. The luminesccnce of
the antigen accumulating in the cells of the mucous glands was of a bright
yellow-green color. Control glands and gland sectors of infected mosquitoes,
not containing the virus antigen, had an intense red-orange color. The infectied
mosquitoes transmitted the infection to mice by bite (see Table 3).

Table 3. Capability of natural and modified variznts of VEE virus for
multivlying in the mucous glands and being transmitted by the bite of infeczed

Aedes zegypti mosguitoes
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Key to Table 3: a) virus; b) uncloned; c) clones:; d) rmultitlication of viii
1

in mosquitoes™; 2} rresence of virus antigen in mucous Ziands™; £) tronskiscion

by bitel

1 R At an . . -
Footnote™: Determined periodically within a pericd from one to eirht wee. .

after infection of mosquitoes.

A

positive; - regztive.

Designations: < all tests

Discussion
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hosts of the virus, and on Aedes zegypti mosquitoes, which zre not inciuded
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among the carriers cf the virus in the princinal foci ¢f infection. Heverihe-

less, the attained experimental dzta make it possible to exoress souwe sunmosi-

tions concerning the factors which exert an influence veon the genetic compesi-
tion of the VZE population eirculating in nature.

High-virulent variants of +he virus, which in our evveriments were the *in-
cloned virus and elones 3/5 and 5, caused high viremia, sufficiert for infecil:..
of the carriers; they penetrated into the muccus glands and were transnitted
bite. The circulation eycle of the virus in the studied exverimental syster.
was completed; a continuous cycle of the causative ageni was orovided for. -
ified variants, avirulent for vhite mice (clones 53 and 56), did nct
capacity for circilation, since they caused a vireria thet was tco 2ow for in-
fecting the carriers. ¥With exserimental infecticrn of the carrier
iants of the virus did not accurulate in ihe nucous glands and were not iranse
mitted by bite. 4&lthough a weakened variant of the virus (c

mitted Dby bite, it vas also incapeble of ci ircuiation, sirce it causcd
that was insufficiently intense for irnfeciing 4he carriers. The incamacity <2

this weakened virus variznt for circuln<ion evera
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it is not an induced virus, otitainel in *ke latoratory, tut is a
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mutant present in the wirus population. It is entirely probable that when suen

variants appear in the primary hosts or in the carriers under natural copditions

during multiplication cf thc virus, they can not be transmitted to the moscui-

toes and are trerefeore incapadble of disnlacing the predeminant genotygses.
Thus, it can be supposed that circulation of the wezkened variants cof VEE

virus under natural conditions is interrupted at the stége of tra: mission from

the primary host to the carrier, vhile circulation of the mutanis that zre

aviruient to white nice is interrusted teth 2t the stage of transnission to thz

carrier and at the stage of irensmissioa frow the carrier. Ry virtue of ihe

biological advantages noted here, the pethogenic virus is transmitied from the

primary hosts to the czrriers and conversely, comdleting the circulztion cycle

without hindrance. The obtained data make it possible to exgplain the fact that

although VEE virus cstrains that are isolated in nature do vary entigenetically,

with resvect to piaque size, and with respect to some other characteristics they do

not differ essentially with respect to the degree of nathogenicity and belerg

to the "wild" highly virulen® varianis of +the causative agent. laturaily

attenuated varianis of the VEZE virus vere not discovered in natural infection

foci.

Summnmoary
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