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The Coxsackie virusss which bolong to the multitudinous group of enteroviruses

ars recently coming more and wors into the center of attention of the researchers in
various couniries of the world.

At present, thirty immunologically different Cexsackie virus types are known.
They are divided into two largs groups: A (24 types) and 5 (6 types) according to
classification {1} suzgested by DALLDORR. The classification is basaed upon the
noture of the patholozical changes which these virusss produce at experizental inocula~-
tion in%o nowborn white mice. Group A includes %the viruses which provoke only scattera:
lasions in the skeletal nuscles of nowborn white mice. Group 3 unites the viruses
whose inoculation into nowdborn white zice will cause changes not only in the muscles
but also in the central nervous syst=m os well as in other organs {brown fat, pancreas,
hoart, liver). Morsover, the muscular iissue lesicas, csused by the B group viruses,
have focal character in distinction from the lesicna produced by the A group viruses.

™ The histopathology of experimental infection, czused bty different ropresentatives
of the Coxsackie viruses, is rnot well imown. In thiz respect, those Coxsackie Tiruses
are particularly interesting which in humen beings and in rescarch animals cause
digeascs that cannot bs slinically distinguished from polioxyelitis. 4s it is well
lmown, the Coxsackic A=7 virus has such properties (2-11). "~

In 1957, DALLDORF (12) esieblished on monkeys end whiie mice that the Coxsackie

A='4 virus also has neurotrodic properties. V.I. ZHEVAXDROVA, ¥.X. YOROSHILOVA,
I. %o LAYROVA (13) showed further on ihat the Coxsackie A-14 virus, -just as the
Coxsackie A~7 virus, produces a picture of expericenial poliomyelitis in adult cotien
rets. In monkeys and adult white mics, no clinically zmanifest sickness was noticed.

The histopathology ¢f experimental infection csused by Coxsackie A~7 viruses is
descrived in our proviocusly publishod works (1416).

{Page 62) In the present article we publish the results of morphological resesrch
made on monkeys, cotton rats, suckling cotton rats, white mice end their sucklings
which were infected with the Coxsackie A~14 virus.

Title: Study of the histonathology of experimental infection with
Coxsackie A-1li Viruses,

Author: M.”, Frolova, et al
Source: Akademia rauk latviiskoi SSR , p 60-T1

1962, Riga Vol. XVII
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HATERIAL AMD MITHODS. We studied the centiral nervous systenm, the
skoletal mussles, ithe internal orzans, and the brown fat of two conkeys
(#acaca rhesus), and 40 rodentz {adult end newborn coticn rasy, whiie
nics aud their sucklings) which wersinfocted with she Cuxzasiie &-4
virus.
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IGURS 13 Inflaczatory reaction in the pia =mater, end areclsr gliouic
nodules in tho cortex of the precentral gyrus of monkey ¥o.622,
Staining by Nissl's method. Kicrophoto 10 x 5.

The paterial waz obtained froz the Imuzunslogical Laboratory of our
Institute vhere all tho exparizenial inlections were made, the snimals
wore clinically obsorvad, anéd this strain was virologically studied in
detail. (V. I. ZHEVANDROVA and M. X. VOROSHILOVA).

Yonizey No. 617 was incculatod with Coxsackie i~14 virus into the
brain and the zuscle, killed eight days after inoculation, althouzz sho
showed no clinical symptoms of sicikmoss. The other conkey {No. $22) was
simultansously incculated with the virus into 4ho brain and the spinal
cord as well as intrazuscularly. Sho was iilled on the itenth day after
incculationa, also without her having any signs of digecse. The rodenis
were inoculated into the brain, intraperitoneslly or subsutanecusiy with
an esulsion made from the cadavers of suckling white rice. The smulsion
contained the Coxsackie A-14 virus. 7The suckling cotion rats were killed
% to 6 days after the inoculation, and thoy showed paresis and paralysis
of the extremities. The /adult/ cotton rats were killed 89 days afier
inoculation, and five of them had maried paralysis of tho sxtremitises,
while three had no clinical symptoms of sicimess. Ths adult whilte mlce
never became sick, and the newborn mice were killed 3-4 days after
inoculation with sumptoms of parssis or flaccid paralysis, or in s state
of marked lassitude and reduced mobility. Normal, non-inoculated animale,
their nervous syster, internal orgons and muscles served as control.

The naterial was embsdded in paraffine, astained with hematoxylin-sosin,
and acoording to Nissl's method.
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FIGUAE 2, Diffuss Inllas-atory dsgensraiive changes in the masencephaion
ant the oblongatu of Honkey Ho. 517: 2...lesion of ths nuclous
ruber; b. ecuanzes in i retliculer substance of the odlongata;
c. the vesiikuia: »relous. Staining by the Kissl method. :
Hieraphots 10 X %,

RISULTS OF THE EXLNINATION, 4% =zloroscopic exazination . of the
contral nervous systea of conkeys, the neurotropic properties of the
Coxsackie A=14 virus vere cistincily shown. In both =onkeys marked
inflacmatory degenerativs changes Wers obsarved; in the brain and the
spinal sord they vere sizilisr to the picture of exparimentsl poliomyslitis,
but sore scattered in their localizstion. Death snd outfall of neurosns,
seall iocose accumulations of cellular sleszsnts, =nd perivascular infil-
trations around vessels were found not only in the motor cortex, as this
takes place in cass ol polioryelitis, but in tho frontal, temporal,
izsular regions of the cortsx also, moreover unct only in the layer of
the large pyra=ids but in all other layers slso {Figure 1}. A4loost all
the subcortical forzations, thue nuclel o the mesencephelon aad pous,
and of the oblongeta and the cersbellus {ttes nucleus dentstus &and the
suclei of the internal formation) wore affected. (Figure 2). In the
spinz]l cord, changus occurrsd in the cervical, thoracic snd lumbaz
sozzenis., 7The process was not limited to the srea of the anterior horns,

l(nzt it caught also the interzedullary zone and the posterior horns
Tatle 1j.

In the focl of spinal cord lesions, nsurons with severs necrotis
shanges, cells with different degreses of tigrolysis, and completely
norsal, unchanged neural cells could be gesn. &t tho site of dying
nsurons the forzation of nouronophagic nodules was >bssrved. These
nodulas consisted of polyblasts, histiold and microglial elezentis,
individual plasea cells (Monkey ¥o. 622), and in & zors scute stage
{Monkey Ko. 617), large mumber of loukooytes with polymorph nuclei.

Parallel with the destruction of neurons and ths forzation of
neuronophagic nodules thore was &iffuse infiltration of the brain
tizsus with csllular elezents., A large number of perivascular slesves
was noted in fonkey ¥o. 622 == marked inflammatory reastion in the
pia mater., By studying the lucalization of lesions along the spimal
eord, vs see tha%, at separate levels of the sord, different cell
groups were attacked, moreover only a part of the nourons died in the
foci of the lesion. 4 large roriion of the neural cells was in & siate..

of reversible changes, whils & cortain number of them vas coxplately
intact (Pigurs 3).

. e

e wRlEr P B Ae SIS PR SIMAY Ty Tu W

TR

ramens e




oM e

»

o e

P

3
H
i
:
H
]
H
H
H

Buovtp e ¢ b

T A o Ao

Y

o vy

st 1|
i

s "W 7

g

3

N
Mmmmhmw
B WU u s W o B o

L

i
e
.
L]

TiELE 1. h;ﬁt??%sm‘:“u, CHANZTS TN THE CoENTon XTHOT

Site

Cerebral meninges -
foontal cortex +
pTor coriax . +
Zeaporal cortex +*
Insuiar cortex +
Caudate nucleus *
Slobus pallidus +
Futazen -
Thalamus opticus +
Subthalaxic area +
Corpora quairige=ina S
Substantia nigra /-
Fucleus ruber /-
Intrinsic muciei of rons +
Vestitular nucleus {VIII) PPy &
Area reticulata
Kucieus of ?ﬁ.m of craaiocercbral newes f=
¥ucleus of XiI pair of " -f=
Bucleus of X pair of u " -f=
Olivary mucleus -f=
o1l and Surdach nuelesi - ~/+
Nucieus dentatus of gerebellus -/
Nucieus of internal formation of cersbelluz =/5+
Cerviecal sezzment of spiaal cord ++/ v
Thoracic segment of spinal cord +1+
Lusbar segment of spinsl cord +rifee

+/+
v .
/e

"-ble 2 the degree of the lesion's severity is
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FIG3: Cervical segment of the spinsl cord of Mazkey Mo, 622,
of the lesion in the anterior and pesterior horas,
Hiercphoto: Magnifying glass.
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he peurolropic progertics of ih
by DALLECHT on monieys and ohi ce. Yo were the first $o show tae
saxe propeviies of inls virus uit cotson rats aiso after boil intrae
cersbral and subcutamesus inocculation of the virus., Here, in the cenirsl
nervous systes w2 Sound chonzes not only in anismals killed ot the peak
of clinfigel manifestations, i.e., wren their extremities ware paralyzed
o> paretie, but also in ani=als kill
cliniczl sysptoms of the dissase, In géuli cottox rals, changes werg
regulasiy found in the cortex, i==oz's hora, subcortical forzations, mes~
encerhaiic and zyelencezhizlic nuciei, In the spinal cord, oniy the
cervical and lusbar élvisions were mors olten aflccted; less fregquantly,
the changes involved the whole lengihz of the spizal cord, its anterior
and posterior horns. Here, degencratively changed neurons, Geath and
outfall of a large nuzber of motor neurcns, zarkad d&iffusion of proiife
erative glial reaction, marked vascular zesenchy=al reaction could be
observed (Figure %). e T

11

Coxenekie A-1% virus were noticed

In the ceniral nervous systes of suciling cotion rals and suciding
white =ice which were inoculated with Coxsackie A-i% virus, we had not
found any specific charges.

ed during the incubatisa period, without

Y
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FIGURT &: Deatn snd outfall of zeurons, diffuse inflam=atory reaction
in the spinal cord of an aduli cotton rat, inlected with
Coxsackie A=1% virus. Staining by Nissl's method, Hicro-
facto 10 x 5. .

A5 we have previously said, the white mice 3id not get sick when
incculated with the Coxsackie A=1% virus. However, at zicroscopic exam~
ization of the central nervous systez of shite mice killed §-9 days
+i%er their inoculation with the virus, cight out of 10 animals showed
gistinct lesions in the brain and the spinzl cord., These lesions were
sizilar in charactar to the process seen inm adult cotton rats, but of
less inteaaity. Tae lesions ccourred after inoculations by either the
intracerebral or the subcutangous methods,

In the skeletel museles of suckling whiite zice and cotton rats,
the mistological examination showad the widely scattered necrotic changes
haracteristic for =211 representativex of the Coxsacide A virus group.
Yae affected musoulsr fibsrs wers dagrived of their transverse strixiion.
Tiey wors guolicn, angd they broke inle fragments of different sized of
istennively eozizoghil hysline iumps, Al some places, the frazments

spderwent a fine-granwlar decay. at Hese sactors, nodular accwulations
of polyviaste werc found, together wii. . .sliferating nuclel of wuscular
fibers and izdividual leukoscytss {(Figurse 5).
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FIGUEE 7: Hecrotic focus of the beart =uscle of a sucklisg cotlon rat.

Frag=entation, lu®py and fine-granulsr disistegmatioz of the
suscular fibers. Sstaizing wiih hexatoxylipeeosin. Xagoiii~

et Py
tisn: &£ x 10,

uct seen at 1nz site of 223is of the =u sr fibars, mot eves in s single
instance. Hszroiic foci of ihe cyocardiss ocourred iz boths vesitricular
and 2trial wailis, =i in ihe imterventricular sestus, Lesion of the
pericardiuy and sndocardinm wis ot observed. In other Iislermal orgaks,
no changes were fouzmd, In the interzal orgxss of all oiher exazined
aningl spenies no specilic changes w~ere fcund,

EVALDATIOR OF THT EISTLTS. These histological exasismations shswed
at in alditicn to inose wiZfely scatiered lesions in the sxsletal =ustie

in sucklinz white =ice shich sre characteristic for all CToxsackie X zroup
viruses, the sindied Coxsackie a~1% virus sirsiz alsc produced polio-
BycYitiselike chznges in fhe coentral mervous systess of zonkeys, aduit

corion fats ané Bite =ice, OGur éxia a5 10 conkeys snd white =ice are B
in agressent with the data of DALLIORT (DALLIOAT &ié not siuvéy the -

Coxsackie A-1% vizus on cotioz rats)y {32}, The ability to profuce
changes in the centrzl nervous systen of =snkeys and cotion rals brings
the Coxsackie A-1h and the Coxszciie 3-7 viruses cioser together, iIa

connection with this, we comsider it appropriate if

if 3he evaluation of
rasults obtained at the histological exasination of aximals infected Wik
the Coxsackie a-1lh virus is cospared with those resulis that we zot caxrlier,
wiile studying the histopatholozy of experizental infection produced with
the Coxsackie i~7 virus (15-16).
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e vires, although it nas properiies sich bring ihis virus cioder is the
= Coxsaciie A-7 virss, also ;aassessesama’”?’:reaes Tese

= gifferences are thal the foxsccife A-1§ virus couses csanges iz the
transversely siristed muscles of s&uit wite =ice, —ors infregsentiy of
cotton rats, wiile iz suciklinz cotlon rals it anf’e:ts:ze -
syocardiuz, Koreover, ihe Soxsscicie A-IN virus csttocks the centissi

nervous syste= of aduit shisc =ice, by csusing iz *;heaesazaass;aiio-
syslitis-lixe changes, 3t it does not leaf 10 lesions in the central

mervous system of mewdorn white =ice and muediszgz cotton rats.
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The obizined results show that, after coosarison vtk the foxsacicde -7
% . virus, the 2-1% vires ka3 léss expressed meurciropicily with =oTs esghasized
syotropicity. Ihe weskzess of zeuroirozic properiies ia the i-1S virms is
zanifagted "‘s‘:gs&&-:‘éﬁ&sat.p‘oam‘*‘* 25 in $2o Senlrai per-
vous zystes of sa:z}::zg wite =ice and coltisn rats, and =econsly so thael,
in =ccikeys and adult w=ite =ice, lesicns of the cexntral =prvous sysiss
aﬁwm&&h&ﬁﬁmma icfection 6f these oningis.
22e sdsence of neursiocgical syepiess in % =oxXeys and aduit &ife =ie in-
fTected ith Coxsackie 2-15 virus is m Wik secxliar features of
the patkological process in the coniral merviss sysics of these .micc 15,
Iz scnkeys a =osaic gt:erzzomeain e Ede sesitering of ;at;-;..a-
Zieal foci: at different levels different cell groups are sifected, &ile
in the saze foci there are ziways ¢eils with siizht dystrerxic Shanges,
and meurcas which are entirely unchanged. a}_:ns together Wih the
] cocpensating facilities of the mervous systes, ing 2iso the aHsencs
of meurclogicsl sysptoss in an excesdingly &iffuse pathological rocess.
The chanzes are weakly expressed in the cenirsl nervous systes of W&its
=ice,

AEROLT D 90 ey ) g C0ae

et aisin

The easier expressibility of the syoirozic propsrties of the
Coxsackie A=1% vwirus co=es to 1izat in lezions of the trancversely striated
suscles in adult white =ice and cotion rats as well as in lesions of the
. syocaréius in suckiing cotton rats.

Thus, aa the Coxsackie A~-F virus, the Coxsackie A-1% virus has also
s 8 th syotropic and newotropic properties and this fact distinguishes
@ t;.ese viruses fro= il other representstives of ihe Coxsacide A-group
: viruses, br@:g%ﬁmrta.nenraofpﬁcay&ns. 3t 23y e

P

>t
thougat that the entercviruses which H055¢58 neurotirowic and myotropic
properties are transiont forzs between the poliosysliitis virus axd the
Coxsacide group of viruses, and they arc best separated in a special
group, TFor the Coxsackie A~7 virus, itc eticlogical role was ungusstiopably
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