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Ppeblers of Virnlozy, USSR, No, 2, Mur-Apr 1956, Pr-es 37-43
C-ltur‘nr Rabies (Fydrophobla) Viruses in a Developiny Chicver Embryo, by

I, A, Selirev and E, V, Semenova (Virus Div, Moscow Seientifiec Stndy Institute
of Vaccines nnd Serums, I, T, *‘echnikov, Moscow)

Soviet an? fereirn rese~rchers many times have undertrlen exreriments in
c1'tivating rabies virne in 2 developint chicken embryo (1-6),

Some of them werc not able to nrove th-t there was multinlication of the
rohisg virs (1) and studies of others (4, 5), even though they csre to nneitive
recoits, did not continue them, Tha exception is th: werks of Ko-rows¥i nnd Cox
(A) on enltivation of the strain Flury in en organism of a chiclen embryo; this
strain is being used successfully at the nresent time abrosd for m-esive nra~ty-
lactic vaccination of dogs, As a result of 136 intrabrain pessares thies virns
strein was preliminerily edapted to the orgenism of chicks of one dzy e~e, Only
after this was the strain Flury cultivated in a cricken embryo by injection into
tre yolk, After L0-50 passarces through the organism of a chicken embryn the
strain aprenred f1ully apathosenic for ders ard rabbits during intramusc:lrr
in*rodnction, A greeter weakeninzg of the nnthorsenicity of t-is strain wis reted
~“ter %0 pacc27es when it appeared apathogenic for srown mice durins introducticon
into the brain, During this the strair Flury fully retained its immunozenic
cr-~rcteristics, It was establiched that immunity in deps, cansed by a3 sinelo
int:otion of the anti-rables vaocine nre-~=red fr-m tho strain Flury, ir v~t-'red
for 3 years while in‘roduction of an inactivated neurotissue vaccine iz retrined
no -cre than one yeer (6).

The ege anti-rables vaccine has a very important meanin~ 2's0 in use ~c -
scecific prontylactic of rabies in man, This vaccine does nct contain nrerve

ti-snes which evidently will have importance for »rephyl-ctics of ~ostvrceinal




0 parelysis,

In this re~ort are set forth data on the isolatior and cultivation in the
organism of a developing chicken embrye of & new strain of virus of street rabies,
The original strain was isolated from the brain of a dog which h~A dicd
from rables, White mice, infeoted in the brain and muscles with a 10% sus~crsinn
of the rain of that dog, became 111 with typical clinical aynearances 0f =-ries,
and in cuts of their brain there were detected large quantities of Neori bodies,

This strain of virus, named by us strain 83, wzs also identified by reactinr of
neutralization with immune anti-rabies serum, Index of ncutralization of the
) erieinal strain with a dilution of serum 1:200 wss equel to 316, the ec~ strain
after 16 passaces - 1700, The fluctustion of the index of neutralization is
explained by the diverse action of the anti-rohies serum,
<:, Por the infection of chicken embryo there was used a 10% suznension cf br-in
of Aogs which perished when stored at 15°C, The chicken embryo, incubzted rt
37°% for 7-8 deys, with sccurste mzintenance of the asepsis, wrs injected ¢» the
br-in (through the opening of the skell in the region of the sir snace) with
0,05 ml with the aid of a tuberculin syrince with a ver thin needile, The ertry-,
incub-ted for 9-10 deys at 36-38 C, wes then opcned in the usus) menner, From
the various tissues of the embryo therr were prenered resrcctive stcpensions wi+h
distilled water and the presence of virus of rabies in them wss Aetermincd by
injeotion into the brain of white mice weighing 7-8 crams, A 20% gis~ensinn of
the brain of the chicken embryo wos used in further psssages, Thern vare cnn-
ducted 19 successive passages on the brain end 6 on the yolk; tr.t is, 25 in 271,
Summary desta on the cultivation of the strain 82 in chicken e~hryn rre -~nt
fortk in Tahle 1 Appendix, As Table 1 showa, during the course of 23 succe=~ive

<:> rassazes of the suspension of the brain and body of the chicken embryo, wiick
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had been infected with strein 83, there was a continuel appearance in the mice
of a trpical clinical chert of rabies, Titer cf virus (ID50 accoring to Reed
ond Wench) in the brain tissue of the chicken embryo attained 10-2,0 to 10-5.6,

Recardinz the adrptation of the virus to the nrganism of the chicten embrye
there was observed a shortening of the incubation v eriod of infection in the
mice,

Morphological enalysis for Nesri bodies, cuts of the brain of the mice
infected with the virus, in various dec-ses of adant~tion to the rroenist Af the
cricken embryo, also indlcate thet the virus coradually becomres fixed in the
orgenism of the chiclen embryo, During analysis of peraffin sections of mice
brzins, tinted eccording to 3, N, Muromtsev end E, I, Turevich, the Necrd bcdine
were detected in large quantities only in trose mice which had beer infected
with the origina) strain or with virus of the first pessace, In pre~sratior of
the brain of mice infeced with the egg strain the Neeri bodies were detected
with difficulty after the 8-16 pessazes, Their structure differed frorm the
typical Necri body by the ahsence of internal structure, less so accordine to
trei~ possibility of being tinted and insignificant sizes,

It is necessary to note that the atyrical Negri bndies were mlso founm? ~fter
tvc first passage in the brain of the chicken embryo, In preparatiors, straoined
cezording to S, N, Muromtsev and E, M, Turevich, there epnesred sinele, finc,
~oorly tintable incorporations, distributed in the pretoplasm of the nerve cellr
~f the brain, Similar formations could be found in the brains of echicker erbryos
infected with virus to the 8th egg paasaze; after the 10th nrsg~-e there irror-
rorations were not detected in the brain of the chicken embry-,

Special te-ts were run to study the distribution of the raties viw:~ 9r +hn
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various tissues of the chicken embryo,

The nresence of virus in ths tissues of the chicken embryo was deterrined
by infecting mice weighing 7-8 orams with 0,03 ml into the brain, In a2l cases
of the tests the embryo used was preliminarily incubated at 38°%C for 7 deys ard
injeot-1 in.the brain with virus of the 8th or 10th passage and in the yolk of
the 16th passage (at 0.25 ml), Preliminary results of the tests indicated that
the rabies viris accumilated to a sisnificant degree in the tissues of the brnin
and body of the cricken embryo (Table 2), A minimal quantity of virus wcs
determined in the tissue of the allantois membrane and slso in the amniotic an3
ellantois fluid, There also was an insignificant finding of the rebies virus
in the blood of the chicken erbryo, which indicates virusemisa,

In order to idnetify and also study the characteristics of the egg str-in
of rabies virus there were conducted tests on the infection of 1/ non-~edigrecA
puppies (dogs) 1} to 2 months old (Moscow Veterinary Division, A, V, Kovriz'n
and M, F, Kovalevski aiding),

For the infection with the egy strain of the rabies virus the region of the
operation field, after shaving of the fur, wes worked with s 17% tincture of
iodine, then the skin and subskin cellular tissue was cut t> the peritonerm in
the usual manner, With the aid of an ordinary trephine, used for the infecticn
of rabbits, a trephination was made of the skull in the recion ef the sinci~nt,
1,5 cm in the direction of the centr~l line of the skull from the exierral c~-nor
of the eye-socket, and through the trephine aperature, unier the hard brein
membrane, was introduced 0,25 ml of a 208 suspension of btrain of chicken embryo
which hed been infeoted with rabies virus, Infection of the puns in the ma~ti-

catory muscle, in the muscle of the thigh and also under the skin in the re~inn
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of the internsl surface of the grcin were made in the regnlarly applied farbhion,

Accordinz to Tible 3, of 8 pups infected with epz atrain of rabiee virus
of the 11-).th passaves, 3 pups did not become infeoted with rabies, Of 4 puns
infected with the ens strain of the 16th passaje in the miscle and sihcutaneons
cellular tissue 1 pun did not -et infected, These preliminary detn o the weak-
ening of the nathovenicity ~f the ego strain of the rahies virns demsnds veri-
fication on a “~rre number of animsls,

Pups infected with the original strain (No, 21, 22), and =1so with th= ec~
str~in, whick wes in vorious da7rees of adaption to the organism of tho chieken
erbryvo (N~, 11, 13, 1, 16, 18, 24, 25, 26), hecame infected with symptons
characteristic for the street rabies, The furloi's type of rabies was not
obcerved in any cases, this can be explsined by the rze of tha tested animnls
and also by the extra large dose used to infect them, Under the mixed form of
rabies we understand those cases, the clinicnl of which 1is a clzarly distinruished
~rriod of excitstion =nd followed by a perfo? of ~eralygis, The nerio? of exnci*-
~tion lasted 1-2 days ordinerily, At first there was parelysis of tre rear
extrenities or the lower jaw, 1In pup No, 12, 2long with the naralvais of the
rew querters, there w,s paralysis cf the neeck miscles, A clezr partlviic form
»f r~bies developed rainly in trose pups which herd been infected with the e~
strain of the 16tk poassare in the muscle »f the thiok and in the subcitancnvs
cellalor ticsue (pnps No, 24, 25, 26), In the ne~‘od of £171 narnlveis there
g;~e~red in some of the pups approaches to convilsinns which were caced by ver:
Tight nir movements or mechanicel vibratior (aerortobial,

Daily variacions of the temper-turs in the rectum of the ~ine irdic-*ed that
2% the start of the infection the temparsture inere~sed resmlarly; /0°C, wae tre

roximim temperature sttained, 1In the pertnd of narmlysisg the temres-1 e fe




<:) to normal or lower (Graph 1),
As can be seen on Table 3, the incubation period in pupns infected with
the epc strain proved to be shorter then the incubstion period of thec 2 nunn
infected with the originel strein, which points to the nartiel fixation & the
robies virue strein which has been adapted to the organism of the chiclien ertrrvo,
More surprising data on the variability of the egg strzin of th~ virus in
an organisc of a chicken ermbryo were noted during viruvsological analysis of the
brain and submaxillary glands of the pups, Accerding to Table 3, the titer of
virms in tissues of the submaxillary plends of the pups infected with thc oririnal
strain of virus of street rablies asttained a dilution of 10-5.0 ard the certent
of virns in tissue of the submaxillary gland of pup No, 21 was hirher thezn the
titer of virus in the tissue of the brain, At this same time, during expeori-
rentel rabies caused by ers strain, no virvg wes detected in the anbmaxill--:
<:, glands of the pups and, along with this, there was noted a hich content of it
in the tisgsue of the brailn of the animals,
The data of the histological analysis are very interestins and =7co0 rbe
anrlysis for the ocresence of Negri bodies ir sections of the brain of the nu-s
infected with the erg strain of the rabhies virus, Portions of the brain of

nus No, 14 and 18 were subjected to histolocical analysis, In the sections ~f

these puns (hematoxylin-eosin method of stain) there were detected fistribnitin=s
of encephalitis and meningo-encephalitis of e nodnle charac.er; areas nf crolif-
eration of the meoro~- and microglia, perivascular infiltretes in the surf-ce -«
well 28 in the deerer layers of the brain; in the ezendims of the hwzin wentric’les
in the gray and white substsnce, in the Ammon's horn, D-stinct v--iatinre w’.rkn
nucleus were noted in the cells of the braln; shrivelirg, pykrosis ani d-cemtrql-

<:> ization. In the subatance of the brain there were encountered sm~ll sectinrs of

.
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(:) hemerrha-ine (studied by V., M, Karteshov),

Sections of the hrain (Ammon's horn, cortex of the cerebellum arz med:ll-
oblor~ata) of all the ailins pups were sutiected tn m~rnhological analysis for
Neari bodies accordine to S, N, Muromtsev and E, N, Turevich, Data of Table 3
indicate that the sections nf the brain of the puns infected with the orizinal
str2in nf the street virus of rabies contained lovroe quantities of tyoleal Negri
bodisg, but detcetion of the Nerri bodies in these pups infected with the ecs
strzin was far from resular,

The data of our tests fully npree with the material of Konrowski end Cex
{6), but we dfcfered from those resesrchers by the foet that we eonincted
s=ti-factory adaptrtion of the now strein of strest vimug of robirs to the
orvanism of chicken embryo by injeetlon inta the brein, During this| in recsxd
to =3a>tation of the virus to the orsanism of a chicken embryo, there was
orserved a variation (fixztion) of the strain 83 which was reminiscant ~f the
Flury strein, =nd namely; zradial shortening of the incuhation neriod of in-
fect eon in mice, wealening of the ability of the virus to brinz shout r “~motion
of the Heori bedles in pups (dovs) =2nd mice, disapperrance of the virus from thr

izgue of the submexillary ~land of do7s, mworpholo~izal variations of tre nerye
cells with a predominant infsetion of the nuclei and 2 paralytic form of robler
in < ma2jority of the infected nun:z,
COMCLUSIONS

1. 17 31ccessiive passazes of the rabies viras straln 23 throush thz brain

of » chinken erbryo and 6 pnsasces throurh the yolk szac are fensibln,

%, In the process of c1ltivation of the rsbies_virus in the orrnnise 7

ericl-un embryo thers wag a variation-fixstion of it; cromte-fne o th. r~qbefian

———
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(:) nperiod of infeotion, weakening of the ability of thz virus to canse formation
of the Nezri bodies in the animu -~ and Aiszapnearsnce of the vi—ms from tho

tiasuc of the subraxillary gland of the pups (dogs), = - -
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T4%le 1 . Virulence of raterisal of chicken embryro for nice during
injection inte the “rain,
O - usrengicn of brair of enbivoel Stcovension 01 body €6 LnbhrO j.cRl
' Mo, of (lortid | Titer of Zeys of infllorbidity [Titer of virus boales
i passage jity virug LYC} cudetion (1D 50)
1 2/6 - 13 - - PFP
3 &/6 10-2.3 g /10 - I
- 5[5 - 8 5/5 - n
5 L9 - 9 - - 33
£ Lk} - f Lfy - 3¢
7 313 10-5.3 s 5/5 10-2.3 P
! g A16 .10-5, £ - - »
: 9 A4 - 5 - - D
| 10 RI6 | 10-2.0 5 - - v
| 11 6/6 10-3.0 5 - - D
, 1z 65 - 5 £le - D
! 15 £/6 16-3.1 5 LfE - %
i 14 cle 10-3.1 5 €/6 10-2.3 v
‘ " 18 &/6 10-5.0 5 €/h 10-3.0 D
! 19 £/5 10-5.0 5 £16 - T
1 2 i3 10-5. € 5 313 10-L, 4 -
‘ (:) 23 /56 | 10-k.9 5 £/6 10-k, 7 5
{
!

Zipleneiion: Lureratdr~ “umber of anincls infected with redbies; Jemoulnator-
Musdber of animecle taken In test; - rot snalysed; p very seldom detectod ztyr
‘ teel Tegrl bodies; p, pp, Ppp- small. |, average and significant cuantities of

Teri bodles,
i T T T T L T T raerraran e
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J¢ble 2, Determination of robies virus in an orgenism of a chicken embrro

Titer (LIHC) of virus in:
1 Passages [Brein | Boay tovic| slluntols) Yolk rr.iotic| Allentols| 3locd
| of virus | nembdrene! meubrane | membrene| remdrine| meLbrinie
' 3th 10-3.0{ 10-2, 3| 10-2.0 - - 10-0.9 |-~ -
10tk 10-3.¢[ 10-1,4d 10-2.0 [10-0.3 10-1. % 10-0.5 [10-0,3 -
15th 10-3.1 10-2,3] 10-1. 6 110-0.3 10-2.2 10-0.9 |10-0.3 10-0.5
'.t‘ttt“}.l.t‘t (X L2311 127
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axpisfdeation same as Pedle L.
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Table 3.. Test of egg etrain of radbles virus in tests on pups(dogs)
'o. of] Strein| Posg virus | Place Days |Clinical |Titer of virus esTi
eninell virus | LDSO\Vol in|injected|incu |diegnosis [ LO0RQ ir; todies
ml bvation Brein [GoodnSobmak
i"J'/i-g.r.nc‘n
21 orig |[10-Lk.2| 2.0 |l'astica ixed 10-4. 4 10-5.0 -np
tory ms|l16
22 " 10-4.2} 2.0 " 17 " 10-3,0] 210-3.0 orD
19 3es 10-3.0j0.2 | Under he |- Yo inf |- - -
1lth rd brain
pass tiemhr:ne
11 " 10-3.0{0.2 " 10 xed  |10-3.7] O TP
1 " 10-3.0|0.2 " 13 " 10~3. 5 0] -
1 " 10-3.0(C. 2 " 9 DParaly
tic form|10-L,2 0 0
15 g8 10-2.3(0.2 " - No inf |- - -
Y# 1Ltk
pass
16 " 10-2.30.2 " 7 dixed  [10-k,21 O 0
17 " 10-2.3|0.2 " - Mo Inf |- - -
18 " 10-2.3(0.2 u 8 Peraly |10-5.2 0 0
tic
23 =ze 10-3,1{15.0|Undex 15 Yo Inf (- - -
16th skin
pass
2k " 10-3.110.0| 12 Paraly
tic 10-5.0 0 -
25 u 10-3.1| 5.0|Thigh
{ mscle 1§ 10~3. 5 o} 2
25 " 10-3.1 ; 5,01 " 10 10-2.2 0 e
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