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The enteroviruses which occur in men are subdivided into three main groupss --
the poliovirus, the Coxsacide viruses and the ECHO viruses. The poliovirus group
includes three immunologicai typos. At pregent the Coxsackie virus group includes 24
types, and the EZCHO virus group lists 28 types.

The distinctive property of the poliovirus strains is that in monkeys they can pro-
duce paralysis with characteriziic histological picture. The ECHO virus group's strains]
which cause cytopathogenetic effect in tissue culiures were put in a separate group
because of their pathogenicity for latoratory aulzals. For a long time it had been
thought that one of the basic propertlec of tha Coxsackie virus group was their ability
to cause myositis in newborn whits uice, while they rewmained harmless for monkeys.

The first information on the non-homogenous character of the Coxsackie virus group
was gained by M. P. CHUMAKOV end coworkers (1) whon, -- in their experimenis on monkeys,
adult cotton rats (Sigmodon hisvidus), and suckling white mice -- they isolated strains
of a Type IV poliovirus from poliomyelitic patients; according to the data of JOHNSSON
and LUNDMARK (2%, this type was immunologically similar to the Coxsackie A-7 virus.

In the laboratories of HABZL, HORSTMANN, XK. IOZESCU-MIHAZST (personal commnication),
studies of the AB-IV strain cooroborated its carked pathogeniciiy for monkeys (3; &)
Now,in the USA (5) and in England (6), the role of the Coxsackie A-7 virus in the
etiology. of poliomyelitis is definitely established.

Other strains of the Coxsackie A=7 virus wer. also pathogenic for monikeys. Among
them is ths prototype of the WP strains isolated by DALLDORF in 1948 (7; 8).

£CHO-9 and ECEO-10 virus types. A number of strains of ECHO virus Type 9 cause myositi
in suckling white mice. From other representatives of the ECHO group ECHO-10 differs b
its particle sizo and by ite pathogenicity for sucking white mice; at the present time,
it i3 tranaferred to tho group of reoviruses.

(Page 48) Tho non-homogeneity of the ECHO virus group is shown, for instance, in the ﬂ

The non-homogeneity of the enterovirus groups prompted us to study in 1957 the
pathogenicity of the Coxsackie virus group for laboratory animals, and in 1958 that of
the ICHO virus group. The comparative antigenic activity of these viruses was also
studied in rabbits and type~specific immune sera were obtained. ’

Titles Study of the ECHO and Coxsackie group of enteroviruses in laboratory
animals.

Author:s V.I. Zhevandrove et al.

Sourcet Akademia nauk latviiskoi SSR (Institue of Microbiology) p. L7-59
Riga, 1962
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TABLE 1 .
PROTOTYPIC STRAINS OF THE ECHO AND COXSACKIZ VIRUSES
W
ECHO viruses
y e Type Prototypic strain duthor
1 Paruk Melnick
2 Cornelis ’ Melnick
3 Horrisey Melnick
4 Poezachek Helnick
5 Nois Melnick
é d'Amori Melniok
7 Wallace - Ramos=-Alvarez
8 Brisson Sabin
9 Hill Sabin
10 . Lang Sabin
" Gregori Sabin
12 Travis Hammon, Ludwig
13 . Hemphill ° Hammon, Ludwig
14 : Gay Melnik .
12 CH-9651 Ormsby, Melnick -
16
17 . CHEE-29 Ramos-Alvarez, Sabin
18 Motcalf Ramos-Alvarez, Sabin
19 Bark Ramos-Alverez, Sabin
: LOXSACKIE viruses
O GROUP A3
. 1 FS 48249 Dalldorf
i 2 FL 49190 Dalldors
) 3 J.01.49191 Dalldorf
; & 50246 Hount & Benefield
! 5 GS 5134 Dalldorf
! 6 T 06 5134 Dalléors
: ; 7 WP 50140 : Dalldors
f : 8 ¢D 5010 . Dalldorf
! 9 PB 50546 Dalldorf
10 nk 50548 : . Dalldorf
i 11 1 - 52148 Goden & Kurnen
; 12 12-51204 Contreras .
' Texas Barnet & Melnick
; 13 Flores 5359 Dalldorf
! 14 G-14 52113 Gir & Nisrokh
: 15 G-9 52108 Gir & Misrokh
] 16 - G10- 52109 . Gir & Misrokh
[ 17 G=12 52111 ) Gir & Misrokh
; 18 G-13 52112 Gir & Miasrokh
, 19 P-N 53153 . Hubner
i GROUP B: N
1
‘ 1 PO 49683 . Dalldort o~
O 2 Ogaio 50207 . Nelnick et al.
) 3 Nancy 50531 o Nelnick ot al.
i 4 JVB 51196 Dalldorf
oo 5 Folkner 53122 Steigmann
{ ?
1
)
]
)
]
!
¢
e eee e e S S,

P e




P p——— e

(Page 49)

o

.
. . .

I-5544-ft Page 3
HATERIAL_AND METHODS « = The Protoiypio and domestic strains of 18 types of

ECAUViruses, anc 24 types of Coxsackie viruses were studied (Table 1 and 2).

TABLE 2.

STRAINS OF ECHO AND COXSACKIZ VIRUSZS ISOLATED IN THE USSR AND STUDIED IN
AZSZARCH ANINALS

Virus type Nawme of strain Diagnosis of Place of Author
dissase in which origin
the strain was
found
ECHO=4 Muzlanov Poliouwyelitis Moscow M.X.Voroshilova
ECHO-6 Strel'nikova Healthy child Saratov M.K.Voroshilova
ECHO=-9 Kapustin Healthy child Saratov M.K.Voroshilova
ZCHO=-9 Pokrovskii Polionmyelitis Moacow M.X.Voroshilova
ECHO untyped D'yakova Poliomyelitis Xareganda E.A.Tol'simya
AB-IV Cox=
sackie A-7 ZhG Poliomyelitis Keraganda E.A., Tol'skaya
A3-IV Cox-
sackie A-7 NP Poliomyelitis Karaganda E.A.Tol'skaya
AB=IV Cox-
sackis A=7 0xh Poliomyelitis Karaganda E.A.Tol'skaya
Coxsackie A=9 Nesterov Febrile disease Moscow H.K.Voroshilova
Coxsaclkie A~9 Starova Paralytic disease Moscow A.P.Belyaeva
Coxsackie B~3 Palii Polionyelitis Moscow A.P.Belyadva
Coxsackie B-4 Maovskays Healthy child Suichumi M.X.Voroshilova
Coxsackie B~4 Manchenko Healthy woman Sulkhumi K.K.Voroshilova
Coxsackie 3~5 Borisova Poliomyelitis Moscow M.K.Vorosnilova

Domestic

isoclated from healthy children.

strains ofr ECHO viruses were isolated in 1955 by M.K.VOROSHILOVA,
weanwhile the Type § (Sirel'nikova) and Type 9 (Kapustin) ECHO viruses were

wag igolated from the feces of a polic patlient.
obtained from the lfuzlanov strein which was isolated from a patient with

paralytic poliomyelitisa.
by neutralization tests on ilssue cultures.

was pathogenic for newborn and adult white mice.
showed ohanges characteristic for experimontal poliomyelitis in white mice.

After mouse passages, it was typed as a Type II poliomyelitis virus.
Muzlanov strain was then subdivided according to the plaque method.

The Polxrovsikii sirain of the ZCEO-9 virus
The ZCHO-4 strain was

Por a long time this strain could not be typed
At its study in animale, it
Histological studies

The
Its

second constituent was the ESCHO=4 virus which was studied in research

animals,.

(Page 50)

; strain vas isolated in 1957 from healthy virus carriers.

The Coxsackie A=-9 [Nesterova) virus strain was isolated in 1955 from a
patient with febrile disease, and the Coxsackie B-4 (Maevakaya & Manchenks)

The Coxsackie B-5 (Borisova) strain was isolated from the feces of a
poliomyelitic patient who had a slight spinal form of the diseass, with

changes in the electromyogram {10).
studied strains was confirmed by neutralization tests, by using standard
immune sera obtained from the World Health Organization.

The immunological identity of the

Ten percent suspensions of the cadavers of suckling white mice killed

at the peak of the diszease (Coxsackie viruses), culture fluids from
cultures of trypsinized monkey lddneys (ECHO viruses), or virus-containing
gusponsionn of fooalia (the GZh, PN, KhO strains) sorved as viral matorial.
The trypesinized monkoy-kidnoy oculturos woro properod according to generdly
acoepted methods. The virus in cultures was oconcenirated in the No. 199
mediun which was kept at pHe 7.8, and was prepared with Earle's solutioa.

B oaa
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] ’ The time of ocourrense of the sytcpathogenic effect in trypsinized
j Iddney culture, the ‘incubation period in suckling white mice as well as
f the virus titres aresshown in Table 3.

'G TABLE ).
OYTOPATHOGZNIC EFFECT AND TITRES OF THE ECHO AND COXSACKIE
VIRUS GROUPS .

o H - Turp spyea | . g%
gl o 2l o """l 2 | ER
gle | BB [E|nEE| | .|l lEE |
g 8 3 53& ETS < g £= =§§ L&
sl » gse 8« Bes g§ g= | 88 [2Es |.2°35 o
gl E igs gz | =8 ghs gz | gxsir2z | =2 28,
ol 23| =38 | S8 | SET|SEx| fF | 5xS|fcum €8x | =EE
g1 BS | Rid | EE | Ex3|Ec| EE|iiv|FiEB|iiiz| E® |
| b St L2 =y;—,§ (=4 .}\}\. .Pge- :.-;5\33 =
& OO T ETOTETE Ty
1| 723 48 1 ] 74| 48 [B1 ]| 60] 63 2 72
2] 7.3 48 2 180 )48} 2]62| 62| 48 |72—9
3/ 63 |48—72 | 3|80 48 3| — |58 48 72
of 48 172-9*| 4 | 80)| 48] 4« ] 66|65 48 |72—96
s| 7.3 48 5|77 48 |- 5{57]53|m-96] 72 !
6| 7.3 | 48—-72 6| 70 «8 {
71 68 las—72. | 7 | 54| T2
8| 73 |¢6—72 | 8 | 80 js8~T2
9| 68 |48—72 | 9°°| — 148—T2} - y ’
10] 53 72° | 10 | 80 | 48 ]
nl 13 48 11 7.0 |72~
12] 63 48 12 | 7.8 | 48 '
13| 68 48 13 | 62 48—
14| 53 | 48=72%| 14 | A6 [48—T2
15| 5.8 72 16 | 59 | 72
AR AR ~
: 181 4.8 o2
. 19] 7.3 /] 18|70 | 72 =1
: o 19 | 70 [8-72
}

i HEADINGS: a. Type of ECHO virus

: b. Wirus titre in 1 gram TCD

! ¢+ Time of occurrence of cyfzgathogonio effect in hours

, " des Type of Coxssckie A virus

) e, Virus titre, in suckling white mice, in 1 gram TCD

f. Incubation period in suckling white mice in hours 50

gs Type of Coxsackie B virus

he Virus titre in suckling white mice in 1 gram LD

4. Virus titre in trypsinized monkey kidney oulture, in
1 gram TCDso

Jo Incubation period in suckling white mice in hours

ks Time of occurrence of cytopathogenic effect in hours

L

® Viruses which do not cause full degeneration of cells in the indicated
time.

% The titre of the Coxsaockios A=9 virus in trypsinized monkey kidney culture
was equal to 7.3 TOD”; the time of appearance of the cytopathogenic effect
was 48 hours.

) o The prototypic and domestic strains of the Coxsackie and ECHO viruses
' . wvere studied in experiments on adult and newborn white mice, cotton rats,

guinea pigs, and rabbits. The domestic strains were also studied on
nonkeys by way of experimental oombined infection of brain, spinal cord,
tonsila, and muscles.

The pathogenicity for small laboratory animals was studied by way of
initial infections of the mnimals and in single silent passages. Both at
the initial viral inoculation and in the silent passage, each animal vas
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" {nfected in brain und muscle. In suckling white mice the virus was sub-

cutaneously iniroduced. The silent passages were made with eculsions
separatsly prepared frow the bdbrain, the nmuscloes, end the organs of a

fow animals killed on the seventh day after infection. The animals were
kopt under observation for 2 to 4 weeks. The brain, the spinal cord,
tho muscles and the internal organs were submitted to histological
exazination.

For the determination of the viral antigenic activity, supple-
mentary immunizations were made on those rabbits which were laft over
after the experiments for pathogenicity study. At this occasion the
virus was introduced into the vein and the muscles, together with an
additive (9 parts of “3aiol F¥, one part of “"Arlatsel A%, 10 parts of
antigen). At the icmunization with ECHO viruses, seven injections were
zade; at the immunization with Coxsackie viruses, eleven injections were
zade (Table 4). Moreover, it was determined that the antigenic activity
of the EC:HO=-7 and EZCHO-9 viruses sowehow depends upon the mode of their
introduction into the rabbits.

The virus was six times inoculated at seven day intervals, each
tine 10 ml, into the vein, the muslces, the heart, or with the additive
into the vein and the muscles. The sera of two-three rabbits wore
pooled. The titres of the obtained izmune sera were determined by
neutralization tests on suckling white mice, or by the cytopathogenic
effect in tissue cultures. The titre of a serum was considered its
highest dilution whose introduction protected the suckling whits mice
from death, or prevented the appsarance of the cytopathogenic effect
by 100 TCD50 of the homologous virus.

RESULTS: By their pathogenicity in laboratory animals, the studied
ECHO viruses form a houogenous group.

In our experiments, not a single one of the ECHO virus strains of
the first 19 types 1/ caused disosse in cotton rats, white mico, their
sucklings, guinea-pigs and rabbits.

The Type 6 and 7 2CHO viruses, introduced into these animals, were
detectad in considerably larze titres (lg TCD54 = 5.0 - 4.0) in the emul=-
sions prepared from the brain, the muscles, ahd the organs merely one=-
two hours after the infection. Further on, in one %o three days, the
virus titrez dropped markedly, and by the seventh to tenth day the virus
could not be detected in the brain, the muscles and the organs of the
infected animals.

The domestic strains of the Type 4 (Muzlanov), Type 6 (Strel'nikova)
and Type 9 (Xapustin and Polgovskii) ECHO viruses as well as the
Coxsackie A-9 (Nesterova, Starova), B=3 (Palii), B-4 (Maevslays &
Manchenko), and B=5 [Borisova) virus strains did not provoke paralysis
in oonkeys.

The Coxsackie A-1 to A-19 viruses which are pathogenio for suskling
white mice were highly pathogonic for suckling cotton rats. The sensi-
tiveness of the suckling white mice and auckling cotton rats to the
Coxsaclkdie A=14 virus was practically identical.

1/ ECAO virus 16 was not studied because of its low titre.

2/ The titres of the Coxsackie i-14 virus strains No. 60/59 and
No. 54/59 were equal, to wit, 6.6 and 7.7 1g TCDg, for suckling
white mice, and 6.59 and 7.5 1lg TOD5° for sucklifg cotton rats.

ol . il w
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* TABLE 4 OUTLINZ OF THE IMUNIZATION OF RABBITS

2 o (2) Konwvectso (a ua) ® mecro mocacmun »HpYCa
ng
.  EOywaanEn M
»exma
«
. M @ ”“"“W& ? fim/
y 10 100 = e
| I I A A - 2
1, —- ’
3 1.0 20 = %0
5255 10 10,0 - 1.0 -
8285 1.0 o 2.0 3,0
| e 34,0
O COXSACKIE viruses
" Bupyew Koxcanz
- @ Konwsecrno (b M3) B MCCTO BBOJCURN BRDYCA
g Ar] = Aeb AD = A8, A-10, A-12, A-1§, A-(§
13
: 3 aen3 | (¢ zonon- | M sera | ('aonon. | W
i Q=i | (5 :-i;:/ GIRARTI I
Z ] 1.0 10,0 - 1.0 1.0 10,0 11,0
; 2 2,0 =1 20 3.0 1.0 - 1.0
! 3 1.0 - | 20 | %0 1,0 - | 10
3 . 7 10 — | 20 3.0 1.0 - 1,0
. 8 1.0 -— 2,0 3.0 1,0 — 1.0
-: 9 1.0 - 20 | 30 1.0 - 1.0
: 17 1,0 5,0 -— 6,0 1.0 5.0 6.0
. 18 1,0 -— . 20 23,0 . 1.0 — 1.0
! 19 1,0 -— 20. 3,0 1.0 —_ 1.0 .., ...
; 35 1.0 50 - | &0 1.0 50 6.0
; 42 1.0 — -1 10 1.0 - 1 10
. [ . 45,0 | 310
l T
o LEGEND OF HEADINGS: 1. Day of immunization; 2. Amount (in ml) and
site of the virus inoculation; 3. Veln; 4, Muscles (with additive);

Se¢ Musoles; 6. TOTAL.
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it histological examination of eight suckling white mice and
twelve suckling cotton rats, infected with Coxsackio A~14 strains,
no changes worc found in the central nervous systez. In all cases
only such conifestations of mycsitis were noticod which are
characteristic for all the viruses of the Coxsackie A-group.

Less sonsitivae are the suckling cotton rats to viruses
Coxsackie 3 group. These viruses do not regularly cause sickn
suckling cotton rats, and can be easily adapted to these animals
a silent passage.

Just as the ECHO viruses, none of the studied Coxsackio 4 and B
virus strains (oxcept Coxsackie A=9), caused any clinically marked
digease "in white wice, guinea pigs, rabbits, and cotton rats (Table 5).

Just as the prototypic strain of the Coxsackie A=14 , the AB~IV -
Coxsackie A=7 group of' virus strains (Okh, ZhG, IP) have marked patho=
gonicity for adult cotton rats whose lower oxtremities become paralyzed,
and in their brain asnd spinal cord histological changes ocour which are
characteristic for experimental poliomyelitis (Figure 1).

_ NOT REPRODUCIBLE

FIGURS 1s Diffuse inflammatory reaction, outfall of motor neurons,
dystrophic changes of neural cells in the anterior horn
of the spinal cord of a cotton rat infected with Coxsackie
A-14 virus. Magnification 10 x. Staining by Niesl's .
method with cresyl violet.

By their pathogenicity for adult cotton rats the AB-IV-Coxsackie
A-7 and A-14 virus strains markedly differ from other viruses of the
Coxsaclde group. In these animals, with complete absence of a lesion
in the muscles, neurotropic properties of the mentioned strains are
clearly manifested.

The Coxsackie A-7 and A-14 virus strains also stand by themselves
in regard to their pathogeniocity for monkeys.

Each of the studied viral strains in the AB-IV-Coxsackie A=7 group
causes paralytic affection in monkeys. At hilstological examination of
the monkeys infected with the ZhG and NP strains, the central nervous
systonm, espacially thoe spinal cord, showed diffuse inflamzatory degenera-
tive changes whose charucter was similar 4o tho chanzos oncountered in
poliomyslitis. Lesions were detected in the fronisl, texporal, parietal

areas of the cortex, in gubcortical formations, in mesoncephalio nncloi.
in the pons, the oblongata, and the cerebellum.
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TABLE 53 '
PATHOGENICITY OF THE COXSACKIE A AND B VIRUSZS FOR LABORATORY
ANIMALS
. ‘ Tab6auna §
_ yA{lavorcunocTa supycos Koxcaku A # B 2a7 2260paTopHuX MuBOTHWX
*, Tlepazwos sapamenxe! P (&) Bewod naccam
:" @xnm«o‘m pucs @ J Geaue wumn
5 s + | 5, §|Toa9008 Mosr | ~rymna Ja0enod uosr| ~=rymxa
858 § E E £ - won vt wom- = XoOR. HoR
el 283 E g | ovur ~ | oonr ooy onwr p
Gl 1B B Ze 28T & | v
- Tpynna 4 Gdéu?
1109 {0/6 F-TJ 0/6 - 1 0/6 | — /8 + |0/10 +
2108 |07 + 0/10] — | O/6 — 010 — | o8 -
3|06 {07 ||+ 0/6 -— 0/6 <+ 107 0 | o8 End
4| 0/10 | 0/6 +| | 0/6 <+ | 0/6 4+ |o/8 + 10/8 -
5[{000 o0 f{+] Jo6 | + |06 + |08 | + |oz | +
6;018 010! |+] | o6 — 06 |*4+ o8 | — [o/5 | -~
7{F) o + -~ -+ - 3108 - 108 | —
81 WiV ]oms + v/6 -+ /6 + |07 | ~ |0/8 —_—
91010 ] + +] o6 01 06 0 N} + Jm20] +
10106 |07 +| 1 0/5 - | 0/5 - | 0/8 -~ | 07 —
17163 107 + 0/6 — 0/6 - 1 0/8 Ll XU14 -
12169 o7 +| | w6 -~ | 0/5 - 108 + {09 —
13108 10104 |4 - | ~ {8 + 107 - o |+
7] o ||+ = F -1 Tl | + tos |+
151uiv | o7 + | (U133 — | Wb — | (/6 - o -
161 0/0 |07 -+ 0/6 — (0L - | 0/8 r 3 -+
1710110 | Or7 + 0/6 + a5 + (W -_ U7 -—
181010 ] 078 + 0/8 - 06| — W3] — WL | =—-
9] 010 + {oe | + |od| + [ws | — |3 : -
. Tpynns B SR up ;
110/10 | Ov10 | €271 0/6 -— i/6 -— | G6 - 1 05 -
P 2 0/10 | 0/30 1151181 0/6 — 1 0/6} —~ |C8 — | 0/8 -
' 3l ong | 010 | 7257 0.5 + |03 - 108 - 1 0/8 -
I 41010 | /8 116/25] O/5 + | 06 - {08 | — fos -—
l Slwiojonotj sl o€ -— l o6y — o7 - | 0/8 -

LEGEND OF HEADINGS: 1. Strains ¢f the Coxsackie viruses; 2. Initicl
infection; 3. Cotton rats; 4. kite mice; 5. Suckling cotton rats;
6. 8ilent passage; 7. Cotton rats; 8. Vhite mice; 9. Brainj:

10, body (cadaver); 11. Test; 12. Control.

AT BOTTOA OF TABLE: Conventional symbols: ' numerator . . . number od

diseased animals; denominator .... number of infected animals;

= the animal did not get sick; .

+ olinically mariked sickness with lethal outocome; ocontrol anywhere...on
suclkling white mice.
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" The character and localization of the changes which the ZhG and NP
strains provoiked ir rzonlteys sre slmilar to those described in infections
with the 43-IV, MK-IV, GZ-IV strains, and with the prototypic strain of
Coxsackies A-7.

SmmE e oLt e et T Y
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FIGURE 2: Diffuse inflammatory reaction and neuronephagic nodules at the
site of dead neural cells in the anterior horn of the spimal
cord of a wonkey inflected with the Coxsackie A-14 virus.
Objective 10, Qcular 5. Staining with cresyl-violet by
Nissl's method.

The Coxsackie A-14 viral strain does not cause paralysis in monkeys,
but thelr spinal fluid regularly shows pleocytosis with predominance of *
lywphoid cells. Histological examination confirmed the observetion
of DALLDORF about the presence of changes in the brain and spinal coréd
of infected monkeys. The process is similar to the clinical picture
caused in certain csses vwhen monkeys are infected with the A3-IV virus,
but the changes in the cerebral cortex are much more diffused. In the
spinal cord the changea are widely scattered, but larger outfall of
neural cells cannot boe noticed in any singlo sogment. Evidently, this
will also explain the sbsence of paralysis in wonkeys (Fgiure 2).
Another peculiarity of the Coxsackie A-14 virus is the presence of
bhistological changes in the brain and muscles of two-week old white
mice infected with this virus.

From all othor kmown Coxsackie viruses, the Coxsackio A=9 virus is
distinguished by its pathogenicity for white mice. The virus causes
lethal dlgsease in white mice at tho initial infection, and a passage of
the virus could not be made in white mice.

The antigenic activity of the ECHO viruses, when together with the

additive they are inooculated into rabbits, is prosontod in Table 6.

The highest activity was shown by the Types 2, 6, 9, 1, 5, 7 and 12

of tho 2CHO viruses. The titres of imzmune socra to these viruses weare
over 111000. The Types 8, 18, 11, 13, 15, 3, 14 and 19 of the ECHO
viruses possessed loss antigenic cavity. Particularly low antibody
titres (less than 1:320) were noticed in the immune sera to the ECHO
viruses Type 4 and 17.

The greatest antigenic sctivity was shown by the ICHO=7 virus at
intravinous injection (the antibody tiire was highor than 1:2550). in
regard to aniibody titre value, similar results wore roached by incculating
thn ECHO virus intracardially or in combination with the additive into vein
and muscle (Titro 1:2550). ‘hon tho ECHO-7 and ECHO=9 viruses wero injected
only into tho muscle, the antibody formation was inferior (Figure 3).

e . e . S ———— o
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TABLS 6: ANTIBODY TITRES TO VIRUSES OF Tz ECKO GROUP IN Siia OF IMMUNIZED
RABBITS
AT ‘ .. ' { )
U_ o RUNERGS (T } '}':r?,,‘_ wenevra | Tarn CBOTOTION W TCTCL GIOT DN
,L,{ CRI T SUMMONY HeVCRN LOHO B DoasoMicaaTa 1,
1_, wo e l HOYIY - L) 1l anos (G In peanaMn)
Al 5 [ . ) {f’:‘
N N
2 oY 1:5120 ]
6 o 1 :2560 0
9 100 1 12560 ’ 0
1 1000 1:1280 ECHO-13—1:80
5 160 1:1280 - 0
,; }FS : ;gssg bno:monupyc JIX THRA—1:5
» 1008 1:1000 ECHO-6—~—1:20
18 1000 1:640 ECEO-6—1:10
10 330 1:512 —
1] 100 1:640 0
13 163 1500 EPHOol —1:30
15 100 1:500 0
3 100 1:320 no-mom«p)clhx ag —~ 120
14 100 32220 0
19 100 } £ 320 7 .
17 106 1:160 TNoanosnpye HI THRA — ! 1 10
4 100 1:20 Q
(H2ADINGS): 1. Serum types to ECHO virus; 2. Ausunt of 70D, o8 2o virug;

3. Titre of sorum to the homnlozous virus; 4, Tigros of ser’= Iy haterologous
ECHO viruses, and to polievirus Types I, II, III (non-snecifis "0?-;.0'\),

5. {(in teble coluzn 4: Type III poliovirus; 8. {in iable column 4: Type II
poiiovirus; 7. (in table coluan 4: Type III poliovirus.

NgT REPRODUCIBLE (MORDS C FIGURE:)

a., ECHO-F virus

o _E:“”* ECHD-7 @;w b. ECI0-9 virv:
el PET E = . c¢. ono day aftir the
e D T e = i sixth immusization
. de 2 woeks after the
e sixth izzunization
‘80 > o. A days after the rifth
- : : immunization
@2 2 uzntl B35 (L) dene nac: ,-',’,:';2?;@ £. the virus was iniro-
AoLNG 5-0 ummgnwagw HPIUW WU duced into vein and
Dboducy muscle with the additive
{’D 3,;“'3.‘,.5,":;"’""""""‘ ﬂgﬂw St g+ the virus was introduced
E=3 Spie doduns dbewy wmumaw:munmma into vein
X - : h. the virus was introduced

into nmuscle
i. the virus was inoculated
into the heart
FIGURE 33 Relation of the antigenic activity of ECHO-7 and ECHO-9 viruses to
the methods of virus inoculation —_

TABLE 7s TITRES OF ANTI3ODIES TO THE COXSACKIE GROUP-A VIRUSES IN INMUNZ
SERA OF RABBITS

Type of Coxecaclde~A virus Amount of neutmlized Titre of serum to the
viral dosas hormovirus

100
10000
1000
100
1000
10000
1000
150
1000
10 33
14 1000
16 1000

AN OJ\N -\~
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From the two methods of immunization accepted in working with Coxsaclde=A
viruses, the first was the most effective, i.e., inoculation of the virus
into voin and mussle, and into ruscle with the additive. The titres of
iumune sera with antibodies to 4-2, A~3, and A-4 viruses exceeded 1132,000
when the sera were prepared by the first method (Table 7).

The secoud method of izzmunization, which differs from the first so
that the virus is rot inoculated intracuscularly, was loss acceptable.
At the immunization of rabbits by the cecond method, the titres of
izzune sera were considerably lower, and they did not exceed 1:8000
(A6, A=7, A-8, A-10, A-12, A=14 and A-15). .

COXCLUSICYS

1. The studied viral strains of the ECHO group are non-pathogeniec
in monkeys, cotton rats, white mice, suckling cotton rats, suckling white
mico,guinea pige and rabbits. '

2. Suckling cotton rats are highly sonsitive to Coxsackie A viruses
which are pathogenic in suckling white mice.

In suckling cotton rats, Coxsackie B viruses will cause affec=
tiorns in an irrsgular canner, but ths viruses can be easily adapted to
these aniwmals in the first silent passage.

3. Viruses of the AB-IV-Coxsackie A-7 group and the Coxsackie A-1
virus possess marked myotropic properties in suckling cotton rats and
vwhite mice. This 1is a characteristic feature of ench member of the A
group. At the same time, in adult cotton rats they provoke paralysis
which has the histological picture of experimental poliomyelitis.

4. The PN and G2Zh strains in ths AB-IV - Coxsackle A-7 group csused
the clinical picture of experimental poliomyelitis in vonksys whoen these
anicals were infected either with the original suspension of fecal zatters,
or even with a suspension of thoe spinal cord of infected monkeys. Here
the histological changes were similar to those seen in monkeys in»ectod
with the AB-IV, MK-IV, GZ=IV and WP strains of Coxsackie A=7. e e

5.- The Coxsackie A-14 virus does not cause paralysis in monkeys
and white mice, but at histological examination the brain and spinal
cord show distinct inflamzatory degenerative changes, similar to the
pieture of exporimental poliomyelitis in monkeys =~ still more diffuse
in regard to its localization.

6. The Coxsackie A=9 virus causes sickness in adult white mice . :
at the initial infection, but no passage of the virus could be made in v
these animale. [

7. Tho Types B=1 == B-5 and A<l == A=§, A=10 == A=12, A=15--A=19
Coxsackie viruses did not cause clinically any wmarked affection in white
mice, cotton rats, guinea pigs, and rabbits.

8. The ECHO virus strains are different in regard to their anti-
genic capacity in rabbits. The ZCHO=7 virus had the highest antigenic C
aotlivity when injected into a vein.

9. The highest titres of antibodies to Coxsackie virusas were
obtained with a combined method of i{mmunization when the virus was
inooulated into vein and muscle with the additive.

.
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