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From the National Institute of Health, Dept, of Epidemiolcgy,
Virus Laboratory, Ljubljana, Yugoslavia, and the School of
Public Health A, étampar",‘Medical Faculty, Zagreb, Yugoslavia

THE USE OF PRIMARY HUMAN AMNION CELI, CULTURES FOR THE DIAGNOSIS
OF POLIOVIRUS INFECTION

M, JUNG, JELKA VESENJAK-HIRJAN, S, KALCIC, D, BLATNIK, )
ZDENKA HEIGL, M, MATJASIC, S. SMERDEL, E, 8008, and B, SNOJ
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INTRODUCTION

Multiplication of the three types of poliovirus in
primary human emnion (PHA) cell cultures has been reported
(Zitcer, Fogh and Dunnebacke, 1955), It has been also
demonstrated, that PHA cell cultures were sensitive for
cytopathic action of Adenovirus types 1-8, Coxsackie B
viruses, herpes simplex, vaccinia, and measles virus
(Wilt, Stanfield and Leindl, 1956; Takemota and Lerner,
1957; Milovanovié, Enders and Mirus, 1957), These cultures
have been also used for virus isolation attempts. Compard-
tive infectivity titrations in monkey kidney, PHA, and Hela
cell cultures (Lehmananrube; 1961) have shown that PHA cell
cultures supported growth of ECHO virus types l 2 3, 5=13,
15, 19, 20, 21 and 24, and of types 4, 14, 16, 17, 18, 22
and 23 in a variable degree, It is of considerable interest,
that even types 9, 11, 13, 15 and 18 of Coxsackie A group of
viruses could be propagated in these cells with satisfactory
infectivity titers, Other types of Coxsackie A viruses could
be also cultivated after adaptation (Krech 19613 Lenahan
and Wenner, 1961),

The communications, which have been cited here, provide
informations on the usefulness of PHA cell cultures for the
propagation of many viral agents causing cytopathic effects
in tissue culture, There is, however, little evidence on
the large scale use of these cells for primary isolation
of viruses from clinical specimens. In this communication,
we shall present the results of the use of PHA cells for
the diagnosis of poliovirus infection, In addition, succes~

full primary isolations of viruses other than poliovirus
will be reported,

MATERTALS AND METHODS

Pathological specimens were obtaihed from eclinical
patients in.Slovenia during 1958-1961. Materials were also

i
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collected from patients in Croatia, where poliomyelitis
occured in epidemic form in the summer of 1960; during the
year 563 cases were reported, In 1961 a va001nat10n campaigne
with Sabin poliovirus vaccine was initiated in Slovenla,

" while in Croatia the Koprowski type vaccine was employed;

in Slovenisa the Salk type poliovaccine was also used on a
large scale since 1957,

Only a few cases of poliomyelitis-like diseases were
reported during 1961-1962 in both countries, but the number
of cases with aseptic meningitis remained practlcally
unchanged; a part of these patients was .also investigated,

‘and the results included in this report, The participating

Virus laboratories were at the National Institute of Health
in Ljubljana, Slovenia, and the School of Public Health ™A,
Stampar™ of the Medical Faculty in Zagreb, Croatia, Laboratory
methods of testing pathological specimens were similar in both
laboratories, In many instances two or more faecal samples
were examined in each od the cases under study except during
1960 epidemic, when it was apparent that this would
overburden available facilities,

Virus isolations were accomplished in PHA cell cultures,
and in HeLa and Detroit-6 cells in some cases, Tissue cultures
Were prepared according to the methods prev1ously described
(Jung, Strah, Blatnik and Vozelj, 1959; Jung, Blatnik, Strauch,.
Matjagié, Tovornik, Kegu, Drnovsek, Kralj and Zadnik, 1960),
Test tube cultures were examined daily for 10-14 days for
evidence .of cytopathogenicity. Two blind rassages were always
made with specimens from Cllnlcal patients; no blind passages
Were performed with rectal swabs obtained from healthy children,

The cytopathogenic agents, which were isolated in tissue
culture were preliminary groupéd by testing the tissue
affinity and pathogenicity for suckling mice, as shown in
Table 1, Final identification was made in neutralization test
with 100 TCID56 of the virus, in 0,1 ml, against a limited
number of Polio - ECHO - and Coxsackie antisera pools which

-
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were avallable; they were diluted as to contain at least 20
units of each antibody per 0,1 ml, Neutralization tests were
incubated for 3 hours at 3700, and overnight in the cold-room,
The virus-serum mixtures, in 0,2 ml amounts were then inoculated
into each of two PHA cell cultures, If neutralization of
cytopathogenicity occured, the virus was tested against
components of the pool, The poliovirus typing antisera were
Obtained from Parke, Davis and Co,, the Swiss Serum .and Vaccine
Institute, and from dr., U, Krech, Hilterfingen/Thun, The ECHO
antisera types 1, 2, 3, 4, 5, 6, 7, 8, Coxsackie 4 9 and 23,

and Coxsackie B 1, 2, 3, 4 and 5 were obtained from dr., U. Krech,
In 1962, ECHO antisera for types 16 and 18 were also available,
Adenoviruses were included into the group by testing the

tissue culture supernate for the presence of complement~

fixing antigen against a known antiserum, No type identifica-
tion was made,

For virus titrations serial tenfold dilutions were
prepared in the maintenance medium, and 0,1 ml inoculated into
each of 2, 3, 4, or 6 PHA cell cultures, according to the
experiment, Cell culture tubes for determining the reproductive
capacity of polioviruses at different temperatures were kept in -
specially constructed water baths, maintained at 36°C and 40°C;
internal Beckmann type thermometers were used to check the
temperature, which varied by + 0;01500. Infectivity titers
were calculated according to the Kfrber method (K&rber, 1931),

Complement~fixation with non~inactivated poliovirus
antigens was done with sera from majority of patientss .
neutralization tests were also performed in many cases,

RESULTS

Results of enterovirus isolations in Slovenia, during
1958-1959, from patients with paralytic poliomyelitis and
aseptic meningitis in PHA, HeLa and Detroit~6 cell cultures
are shown in Table 2, No significant difference was observed
in various tissue culture systems, as to poliovirus isolation,
although four strains of unidentified enteroviruses could be _

-
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detected only in PHA cells, During this period, 39 patients
were reported to have paralytic poliomyelitis,

76 cases of paralytic poliomyelitis occured in Slovenia
during 1960~1961; materials from 61 patienfs were tested in the
Virus laboratory, Seasonal incidence and vaccination history of
these patients are bresented in Table 3. Results of poliovirus
isolation in varioug age groups, and of immunologic typing of
Polioviruses are evident from Tables 4 and 2+ In total, clinieal

~diagnosis of bParalytic poliomyelitis could be confirmed by virus
isolation in 88,5 per cent of cases. It is of considerable
interest, that 40,7 per cent of total poliovirus isolates were
immunologically related to the type 33 this percentage was even
higher in the older children and adults.,

During the same pberiod rectal swabs from 1493 healthy
children were collected, and tested in PHA cell cultures for
the presence of cytopathogenic viruses, Poliovirus strains '
isolated from this study group, as compared with total number
of enterovirus isolates are shown in,Table;é. It is evident,
that the incidence of poliovirus infection in.healthy children
was significantly higher in November-December 1960, and February
1961, This is in good egreement with seasonal incidence of
paralytic poliomyelitis cases, as presented in Table 3

- Results of virus isolations from healthy ohildreh, and
clinical patients with bParalytic poliomyelitis and aseptic
meningitis in Slovenia, during 1960-1961, are evident from
Table 7; materials from only a part of aseptic meningitis cases
were examined. As shown in the table, 54 strains of polioviruses
could be isolated in PHA cell cultures from patients with
Paralytic poliomyelitis, and 2 strains from aseptic menihgitis

" cases, In contrast,'7 non-poliovirus strains were isolated from
non-paralytic patients, These results co-relate well with
poliovirus isolations from'healthy children, since only types
1 and 3 could be identified by immunologic typing in both study
groups, except a single strain of Type 2 poliovirus, It is also
evident, that 95 strains, cytopathogenic for primary cultures,

-lfm
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were isolated; most of these strains probably belong to the
ECHO virus group, since they were non~pathogenic for suckling
mice, did not react with Polio and Coxsackie B antisera, and
could not be grouped as adenoviruses,

As it was mentionned before, the Republic of Croatia
exXperienced its largest epidemic of poliomyelitis in the
history with 563 cases reported during 1960, This epidemic
was virologically investigated, and some of the results
published elsewhere (Jung, Vesenjak-Hirjan, Iulié, Matjasig,
Blatnik, Spalatin and Fryda~Kaurimsky, 1961). In the first
group, materials from 64 patients were tested serologically,
and in tissue culture, Results of virus isolations in PHA cells
are presented in Table 8, Cybtopathogenic viruses were isolated
from faecal material or CNS tissue.in 47 out of 60 patients
with paralytic forms of the disease, and from 3 out of 4
non-~paralytic patients., The type 1 poliovirus was found in 36
cases, The sensitivity of PHA cell cultures, as evaluated by
the time of appearance of cytopathogenic effect, is evident
from Table 93 93 per cent of polioviruses were detected within
the first 10 days of incubation at 37°C, |

Stools from a second group of 218 patients were tested
some months later in PHA and Détroit~6 cell cultures, and 122
strains of cytopathic agents were isolated of which 62 strains
in PHA cells, out of 76 specimens, and 60 strains in Detroit-6
cultures, out of 142 specimens, Immunologic typing with
poliovirus antisera showed 58 strains to be type 1, 3 type 2,
and 8 strains to be type poliovirus,

Comparative infectivity titrations of poliovirus strains
in various tissue culture systems have also been performed,
Table 10 presents infectivity titers of some standard attenua-
ted and virulent strains of polioviruses in PHA and monkey
kidney cells, incubated at 36°C and 4000, and in Hela cells,
incubated at 36°C, Comparable results were obtained with PHA
and monkey kidney .cells, although results with Hela cells were .
less satisfactory. Tables 11 and 12 show infectivity titers

-5
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of type 1 poliovirus strains in various tissue culture systems
lncubated at 5600 and 4000, It is evident, that PHA and monkey
¥idney cells gave comparable results. In Hela cells the infec-
tivity titers were less Satisfactoty, and in some cases they
were completely resistant to cytopathic effects of polioviruses,
A small number of type 3 polioviruses were also tested, and the
results are given in Table 13, The reproductive .capacity of type
5 strains was not significantly reduced at 40°C. It must be
noted, however, that most of the strains were isolated very late
after the poliovaccine was fed,

The effect of temperature 40°C was examined in some cases,
by additional incubation at 5600 for 72 hours. As evident from
Lable 14, with majority of strains the infectivity titers were .
identical or the difference was minimal, not exceeding 1,0 log.

As shown previously, cytopathic agents,-other than polio-
wirus, could be isolated in PHA cell cultures, Infectivity
titers of some ECHO viruses are presented in Table 15,
Satisfactory titers were obtained with virus types 1(8), 6, 9,
and 16. In Table 16 the results of primary non~polio enterovirus
isolations, from patients with aseptic meningitis in Croatia
and Slovenia, during 1962, have been summarized. In total, 52
strains were isolated, of which 6 ECHO viruses out of 26 strains
which were identified, It is of considerable importance,..that
0 polioviruses were found in both countries during 1962,

DISCUSSION |

Freshly explanted human amnion cultures consist of normal
cells with a basic diploid DNA content, and with a relatively .
slow mitotic process (Leuchtenberger, Boyer and Strain, 1959),
The abundance and availability of placental membranes enables
& large scale production of these cultures, On the basis of
trypsinization of over 600 membranes, it can be stated, that
sucessfully grown cultures are free of spontaneously occuring
sytopathic viruses; this fact is of obvious importance when
6ll cultures are used for primary virus isolations., The PHA

G

|
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cells can be easily maintained for several weeks with relatively
infrequent changes of the nutritient medium, The cytopathic
effects of viruses can be easily observed under low power
magnification of the microscope, Details of c¢ytopathology in
PHA cells have been reported elsewhere (Jung, Strauch, Blatnik,
Kresnik, Tovornik, Zeleznik and Matjaéié; 19605 Kresnik and
Jung, 1961),

As a results of investigation of 197 patients with paralytic
poliomyelitis in Slovenia and Croatia, it can be concluded that
PHA cell cultures represent a reliable tool for the diagnosis
of poliovirus infection, In addition, Simultaneous virus
isolation attempts were made in PHA, Hela, and Detroit~6 cells.
In Slovenia, during 1960-1961, the clinical diagnosis was
confirmed by poliovirus isolation in 88,5 per cent of cases
under study, ranging from 76,9 per cent in adults, up to 95,0
per cent in children aged O - 4, During the 1960 epidemic in
Croatia, viruses were isolated in PHA cells in 47 out of 60,and
in 62 out of 76 materials, from paralytic poliomyelitis patients,
thgt is in 78 and 81 per cent, respectively.. These results have
been in accordance with previous experience., Virological studies
of epidemic poliomyelitis, during 1956, in Chicago and Cook
County were made with materials from 664 patients, which were
tested for virus isolation in monkey kidney cell cultures; in
total, viruses were found in 71 per cent of cases, of which 65
rer cent were polioviruses (Nathanson, Thrupp, Hall, Langmuir,
Cornell, Forester, Church, Hall, Hildebrand, Shaughnessy and
Morrissey, 1959), Enterovirus isolations, including Polio, ECHO,
and Coxsackie viruses, which were performed in the same tissue
culture system during 1958 epidemic in Detroit, were positive in
72 per cent of paralytic poliomyelitis patients (Brown, Lenz
and Agate, 1960), Virus isolations in monkey kidney cell
cultures during 1959 poliomyelitis epidemic in Des Moines and.
Polk County, Iowa, gave positive results for polioviruses in 56
out of 67 paralytic patients (83 per cent) from which stools
were available for laboratory investigation; all the isolates
belonged to the type 1 poliovirus, The recovery of enteroviruses:

"y
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from stools of non-paralytic patients was 34,4 per cent; in
this group Coxsackie B 2, ECHO 7, and unidentified cytopatho~
genic agents were.also found (Chin, Marine, Hall, Gravelle
and Speers, 1961),

These results co-relate well with our experience, although
PHA cell cultures were used through the study.

Comparative infectivity titrations with virulent and
attenuated poliovirus strains were performed in PHA, monkey
kidney, and Hela cells, PHA and monkey kidney cell systems were
equally susceptible to the virus strains under study, while
HeLa cells gave results, which were less satisfactory, PHA
cells could also be sucessfully used for performing infectivity
titrations in cultures incubated at 40°C,

PHA cells were used for primary isolations of polioviruses
(Lahelle, 1957; Chadwick, Welsh and Lennette, 1959), ECHO
viruses type 6 and 9 (Lahelle, 1957a; Krech and Wulff, 1957;
MceLean and Melnick, 1957), adenoviruses (Takemoto and Lerner,
1957), and measles virus (Ruckle and Rogers, 1957), In our
experience, the following viruses were isolated from patients
with papalytio poliomyelitis and aseptic meningitis poliovirus
types 1-3, Coxsackie B virus types 1, 3, and 5, Coxsackie A 9
and 23 (ECHO 9), and some unidentified group A strains, and .
ECHO virus types 1(8), 2, 3, 6, 7, 9 (Coxsackie A23), and 16,

It is also very likely, that many of the viruses, which were not
typed and/or identified, belong to ECHO viruses; since only a
limited number of ECHO antisera types were available to us, This
is especially the case with 95 strains of éytopathogenio agents;
presented in table 7, which were isolated from héalthy children,
and which were cytopathic for PHA cultures only. In previous
experience, adenoviruses, herpes simplex, and vaccinia viruses
were also isolated in this cell system (Jung and Matjas$id, 1962),

SUMMARY

The sensitivity of PHA cell cultures for primary isolation
of polioviruses has been investigated with materials of over
200 patients with paralytic poliomyelitis, The clinical

-8
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diagnosis could be confirmed by virus isolation in Slovenia,
during 1960-1961, in 88,5 per cent of cases, ranging from 76,9
per cent in adults, up to 95,0 per cent in children aged O -4,
Investigation of materials from the 1960 poliomyelitis epidemic
in Croatia, performed by two léboratories, gave positive

“results in 78 and 81 per cent of cases under study, respectively.,

In Slovenia, only paralytic cases were found in paralytic cases,
while in Croatia other enteroviruses could also be demonstrated.
Results of comparative virus isolation attempts in PHA, BHela and
Detroit-6 cells were similar, as to poliovirus isolation; PHA
cells were more sensitive for primary isolation of non-polio
enteroviruses, Infectivity titrations of virulent and attenuated
polioviruses in PHA and monkey kidney cells gave equally good
results, while HeLa cells were less satisfactory.

PHA cell cultures were susceptible for primary isolation
of Coxsackie B virus types 1, 3, and 5, Coxsackie 4 9 and 23
(ECHO 9), and some unldentlfled group A strains, and ECHO virus
types 1(8), 2, 3, 6, 7, 9 (Coxsackie A 23), and 16, More than a
hundred of non-polio enteroviruses, of which most detected in
healthy children, were not identified. In previous experience
of this laboratory adenoviruses, herpes simplex, and vaccinia

viruses could also be isolated in these cells,

substitute
PHA cells seem to be a useful and economical -

for monkey kidney cells, since successful primary 1solations of
many cytopathic enteroviruses could be obtained.
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TABLE 1, PRELIMINARY GROUPING OF VIRUS ISOLATES BY MEANS OF TISSUE
AFFIKITY AND SUCKLING-MICE PATHOGENICITY TESTS

TABLE 2. RESULTS OF ENTEROVIRUS ISOLATION IN SLOVENIA -
Viruses Cytopathogenic effect in cultures of Pathogenicity FROM PATIENTS WITH PARALYTIC POLIOMYELITIS Mguié&mse 195
B PHA Hela (§) A Embryonic for suckling- MENINGITIS IN VARIOUS TISSUE CULTURE SYSTEMS
pig kidney mice -

. Virus strains PARALYTIC POLIOMYELITIS | ASEPTIC MENINGITIS i
Polioviruses + + [} 0 (&) PHA (§)|Hela (Detroit-6 | PHA | Hela |Detroit-6
Coxsackie B + + + +
Coxpackie A )] ) ) " Poliovirus type 1 17 16 16 1 1 1
ECHO viruses | + (?)| ..0 0 0 type 2 6 6 6 1 1
Adenoviruses + + o (") 0 type 3 Py 1 1,

Unidentified (&) 2 2
{§) Hela cells, strain Zurich. The cell etrain has undergone 160 -
passages in this laboratory during the past five years. TOTAL .2 23 23 4 1 2

(&) Some type 2 strains may be pathogenic.

(%) Types 9 and 23 are positive. Strains of types 11, 13, 15 and 18
may also be cytopathogenic.

(?) Some types could not be propagated in these cells.
(") Some types may ceuse cytopathogenic changes.

(§) Primary human amnion cell culturea. ‘

(&) Cytopathic activity of the virus etrains could not be neutralized by
immune antisera pools against Polio 1-3, ECHO 1-14, Coxsackie A 9 and
23, Coxsackie B 1-5, and Adeno 1-7.

. TAELE 3. SEASONAJL INCIDENCE AND VACCINATION HISTORY OP PARALYTIC
POLIOWYELITIS PATIENTS Ih SLOVERIA DURIKG 196V - 1961

Date  |Ho. of |VACCIKATED gg) k}ou-uccwun
cooos  [Wo. 67 | Wo. of | ¥o. of
PO coaes cnua cases
reported confirmed | [reportea
imen lioviruses
Y[ 2] 5] Totsl | 2] 3] Total (&
1960/ 1 1
2
. 3
4 2 2 1 12
z 2 2 1 1| 2/2
7 4 1 3 1 171
' 8 2 2 1 1/2
9 14 2 1 1| 2/2 12 3| 1] 4| 879
10| 17 7 3 35 | 10 & 2{ o/8
1| 16 5 3 2 55 | 1 4 4] 8/9
12 6 |1 b Vi | 5 2 34_5/5
1961/1 4 1 1 7|7 2 1| 33
2 4 1 1 FYAY 3 2| 2/2
3 3 2 1[ 11 1 11 122
4
5 1 1 0/1
6-9
Total 76 20 o 4| 14/16 56 21 18| 40/45

(§) Children were vaccinated with the Salk vaocine produced in 1957- 1959
by Parke, Davis & Co., end in 1960 by the Institute of hygiene of

Ser
(&) Kc:lnator peans tho number of petients, froo which polioviruses could
be izol ea m PHA nu oulturen; denoninator cesns the number of
ot wero sont for

a which
favoratory iavestigation.

TABLE 4. RESULTS OF POLIOVIRUS ISOLATION IN VARIOUS AGE GROUPS OF
PATIENTS WITH PARALYTIC POLIOMYELITIS IN SLOVENIA

DURING 1960 - 1961

Age group | POLIOVIRUS ISOLATION IN TISSUE CULTURE (§)l Not
(years) Positive (&) Negative Per cent positive 'examined (?)

0 -4 19 1 95,0 5

| 5-9 15 2 88,2 3

10 - 19 10 1 90,9 2
20 + 10 3 76,9 5 i
TOTAL 54 7 88,5 15 i

(§) Primary human amnion cell cultures were used for virus isoclation
attempts. Complement-fixation and neutralization test were
performed with sera from majority of the patients.

(&) Virus straine were identified by neutralization tests with the
type-specific poliovirus antisera.

(?) Patients were reported as to have paralytic poliomyelitis;
pathological specimens were not sent to the laboratory.

- TABLE 6. POLIOVIRUS STRAINS ISOLATED IN PRIMARY HUMAN ANNION CELL CULTUKES
FROM HEALTHY CHILDREN IN SLOVENIA DURING 1960 - 1961
Materials No. of 4 Positive Negative | PO LI OVIRUSE
TABLE 5. POLIOVIRUS TYPES IN VARIOUS AGE GROUPS OPF PATIENTS WITH collected speci- - (§) ‘No. of ]Per cent poliovirusés ™|
PARALYTIC POLIOMYELITIS IN SLOVENIA DURING 1960 - 1961 mens , (Per cent) streins | £
. isolated[no. of | no. of’
opecimena | enterovirus.|
Age group| POLIOVIRUS STRAINS Total )
Type 3 Per cent|poliovirus
years) | Type 1 Per cent Type 2 Per cent Typ <3 ki Mey-June 1960] 483 |70 (14,5) | 413 4 0,83 5,7
0 -4 12 63,1 1 5,2 6 31,6 19 B lov.-Dec. 1960 512 | 90 (17,5) 420 36 7,0 40,0
5~ 9 L 73,3 4 26,6 15 February 1961 498 | 23 (4,6) 475 19 3,8 82,6
10
10-19 | 4 40,0 _€ 60,0 TOTAL 1493 183 (12,2)] 1310 59 3,9 32,2
20 + 4 40,0 6 60,0 10 it
(§) Totel number of enteroviruses isolated in PHA cell cultures.
——————— - —_— . e ——n B pu =

TABLE 7. RESUITS

QP ENTEROVIRUS ISOLATION PROM REALTHY CHILDREN AND CLINICAL

PATIENTS WITH PARALYTIC POLIOKYELITIS AKD ASEPTIC MENINCITIS IX

SLOVENIA DURING 1960 - 1961
Eaterials Virus strains cytopathogensc for primary |Virue strains
collected (§) end continuous (&) cell cultures ¢ytopathogenic TABLE 8. RESULTS OF VIRUS ISOLATION IN PRIMARY HUMAN AMNION CELL CULTURES
Pollo | Coxsackis|Adeno |Unidentified |cob, FE RerY FROM PATIENTS WITH PARALYTIC POLIOMYELITIS IN CROATTA DURING 1960
2} 2| 3| B type 3 ) v
.& | Healthy chilare: Virus isolation |Parelytic cases | Non-paralytic casea Total
ay-June 1960 16 6 1 43 (&)
Tl 2 43 (1) ] Poliovirus type 1 33 3 36
Fevruary 1961 |9 jlo| T T 7T 3N type 2 3 3
TOTAL 26| |33 17 9 3 . 95 : type 3 2 2
1 potient T ECHO virus type 1(8) 2 2
Clinica. ents
1.1.1950-'3’?.%1 61 [ type 7 3 3
Paralytic cases|31] 1.22 - kie A 23 T T
Non-paralytic | 2| | 2 5O Adenovirus 2 2
TOTAL 33 122 2 5 Unidentified (§) 1 1
(g) Primery human amnion cell cultures. Negative 13 1 14
(&) Hele eeuu,

strein Ziriech.

enic ectivit ot the virus straine could not be noutralized by
@ mtmgiurn poola {@mst Polio 1-3, ECHO 1-8, Coxsackie A 9 and 23,
and Coxsac 1-5.
) Imunologic 1d=nt1ncuuon not cospleted,
Inecluding one strain of ECHO virue type 1(8).
Including one atrnm a! ECHO virus type 2, 3 and 1(8).

£

(§) Cytopathic activity of the virus stirains could not be neutralized by
irmune antisera pools sgainat Polio 1-3, ECHO 1-8, Coxsackie A 9 and
23, and Coxsackie B 1-5.
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TABLE é-TIME OF APPEARANCE OF LIICROSCOPICALLY VISIBLE CYTOPATHKIC ACTIVITY
OP VIRUS STRAINS ISOLATED IN PRIMARY HUMAN AMNION CELL CULTURES

Virus straine |DAY S OF OBSERVATION(S) 'Total
1| 2{3[4]s]e[7]e]9]r0[12]22]15]27]26

Poliovirus 1 11101 5[13{ 2)1 |4 2 2 1 43
2 3 1 4]

‘ 3 1 11 3

ECHO 4| 1 5
Adenovirus T T N T 2 2 77
|coxeackie 23 | | | " 7T 1201 I [ 1T B s W

Unidentified(s) 1 1

(§) Cell cultures have been examined for 10 days; two blind passages
were made if isolation attempt was negative.
(&) See table 8.

. b T/
' - TABLE 10. INPECTIVITY TITRATIONS OF STAUDARD ATTENUATED ALD VIKULEMT
POLIOVIRUS STRAINS IN PRIMARY HULAN AMNIOK, I‘ONKEY KIDNEY,

| AND HELA CELL CULTURES INCUBATED AT 36° Anp 40%

Virus  Wiru- ligg 7CID, (§) S '
{ | strains Iilence ‘_—i,:ix_“_’ - i sia Log), Tcmgojsoc !
36% 40% ;goc‘l—c"- o _ ToIDg 40% .
Lo 4oc!‘56clm 7o :
y
Sabin |
|type 1 | O [7.0/2(&) 2,50/26,83/1 !ﬁ0.50/1' 6,50/2 4,50/2 ‘ 26,33/1 ?
Sabin i T i
_;y{%‘a 0 |6,832 | 1,50/2 | i ' 5,33/2 !
H i .
Liypes_ - O 1661/ |_2:17/3(6,50/1 | 1,50/ 3,50/1 4,44/5  5.00/1 |
[ : : !
| type1 , © 7,17/2 | 1,84/2 ; 1:50/1 5,33/2
Brunhilde ! - i !
"??f‘;ioj *+ 11094 | 6,50/4]7,10/1 l 6,50/1 6,50/2 0,59/4  0,60/1 ;
E551°1 = -
ng;_z,.sz_’,’ 7.50/2_| 6,83/2 | s 0,61/2
E54374934 H — s e TS
K )93‘ + (5,193 ! 4,72/3 5.50/1{ 5,50/1154,97/'1 Lo, 1'0071‘"1

(§) Infectivity titers expresced as log TCIDSO per 0,1 ml,

- (&) Denominator means the number of titrations perforned; nomi
ned; et
l represents the medien value of repeated experiments.' minetor

—_— - Sm——— e mm :
——
! p—e —_— _ L
TABLE 11. IKPECTIVITY TITRATIONS OP TYPE 1 POLIOVIRUS STHAINS 1K PRIVARY ‘ J
HUKAK AMNION CELL CULTURES IKCUBATED AT }600 ALD 4°°C. ARD IR .
HELA ELL CULFURSS THOUBATED A7 36% ‘ TABLE 12. INPECTIVITY TITRATIONS OF TYPE 1 POLIOVIRUS STRAINS IN PRIMARY
Catoria [veye | ogyieiny, ® T : [ HUMAN AMNION CELL CULTURES AMD ¥ONKEY KIDNEY CELLS INCUBATED AT
@) | e 1 5 36% AND 40°C
;:gi:; - PRA Hela TCXD5°G° (] ’
|z ltela |
36°¢ 40%c 36°¢C FHA
i Haterial 1°510T°m50 (&) 10810 PCID, o%uc
| 6572 RS | 14 5,75 | #1,50 | 5,75 34,25 . (€2} PHA MK T—j_"
6573 RS | 14 5,5 | 81,5 | 5,75 24,00 | 0, Q) 0, [P €IDg 407¢
6588 RS | 14 | 6,00 | 1,50 | 5.75 7,50 ‘ |367C | 40% | 36% | 40% PHE > HK
6601 RS | 14 | 6.25 | 1.50 |5.75 [N ' '
6609 BS | 14 6,75 1,5 | 4,00 5725 ! 6568 16,00 | 1,50 | 7,25 | 1,25 4,50 .6,00
66208 | 14 | 5,75 | 1,75 | 5.5 [ . 6601 6,25_| 1,50 | 6,25 | %0,50 4,75 25,75
€624 RS | 14 6,00 |_1,5 | 5,75 4,50 6609 6,75 1,50 25 | & E3
6396 2S | 14 6,00_| 1,75 | nog. () | 4,25 } " [Teez0 5'75 1' 5,25 éO,SO 3,25 24,75
6397 s | 14 | 6,25 | 1,25 | nes. ()| 5.60 . 2 2I5_{ 7,25 | 20,50 4,00 26,75
6640 5 | 14 €.25 | 1,00 |5, 5,25 i L6624 16,00 | 1,50 | 5,75 | %0,50 4,50 25,25
27 5,00 | 3,00 15,00 2,00 ;
;g:z ; = :; e R T . : 6396 6,00_|_1,75 | 5,50 | 0,75 4,25 4,75 .
! 6397 6,25 | 1,25 | 5,50 | $0,50 5,00 25,00
(§) Second tissue culture passage wae used. Virus streins were isoluted . 66 »
in PHA coll cultures from rectal owabs of children 14 doye after they 40 6,25 1,00 6,50 1,50 5,25 5,00 i
TaFeoiivity titers siircosss aelog TOIDL per 011 oy '
i s cpaeﬁa dozonatrated, 59 a1though 1,000.000 Te1vg, | $) Zﬁﬁirgﬁrﬁ”zax’iéiﬁlﬁid ::Arl;ﬂ; se%i c\szl:\;zes fron rectal swabs of
oculum, R
(%) Parviytie poilonysiiets casee fron 1960 apidesic in Croatia. ! | vaeceine. . Y e € Sabin type 1 poliovirus :
i (&) Infectivity titers expressed as log Tcr»’su per 0,1 nml,
TABLE 14. INPECTIVITY TITRATIONS 0P VIKULENT AND ATTENUATED POLIOVIKUS .
TABLE 13. IKFECTIVITY TITRATIONS OF TYPE 3 POLIOVIRUS STRAINS IK TRIARY STHAINS IN PRIMARY HUMAK AENION AND MOMKEY KIDNEY CELL
HUMAN AMNION AND MONKEY KIDNEY CELL CULTURES INCUBATED AT CULTURES INCUBATED AT 36°C AMD 40°C. APTIN 7 DAYS THE CULTUKES
BGOC AND ‘OOC A® 40°C WERE ADDITIORALLY INCUBATED AT 36°C POR 72 HOURS
i Poliovi. 1 ,2CID,
Materiel|Clinical |Pays log, (7CID (&) TCID, 36% Poliovirus |Type| logy g 50 ()] :
() diagnosis |after 0 50 logy .~ T507° ¥ ' . EHA 3 {
type 3 PHA MK 1CID. 40°C 36% | 40% [3640)% | 36% | 40% | 36(403°
aceine 563 [ 40°C | 36% | 40% | 7 o goet, wisyd 2| 23 |
82 zs??nuos 1'50/2 s'esle s'e)/z &0 | 1,50 | 2,75
829 P hoeptio ol 7 [6050 | 1,50 | 7,00 | 0,75] 5,00 6,25 B oo | 1o | 1ae | &% ] 550 | 50 |
X X i
5829aP 4,75 | 2,00 | 4,75 | 2,75] 2,75 2,00 o s | 88 |38
6171 P |Enterc- 6391 & Ere s,
colitis 7/ |475 ] 3,50 [ 4,25 | 2,75 1,25 1,50 &e a8 |hn hise
6180 F_[Pertussie | 25 15,75 | 4,00 | 5,00 | 4,50 L,T5 5,50 oiss 13 188 | 5%
6472 RS [Healtly | 86 [5,00 | 3.5 [ 5,50 | 3,51 1,75 7,75 &3 s3I | R
i
6564 BS [Heolthy | 86 [5,00 | 2,50 | 5,75 | 4,751 5.50 1,00 85 R I ]
6690 RS |Healtiy 86 5,00 | 2,00 |33,50 | 0,75 3,00 3,75 gg;; 535 |01 | 27 190 | 913 | 1o ;
&7 s X .
(§) Second tissue oulture passage was used. 2};3 §§§ :'23 :553 5,00 | 4,50 | 4,50 ‘
(3 oY SRS E . .
(&) Infeotivity titers expressed as log TCIDg, per 0,1 ml. a0 f:;; :30 2,% 415 | 2,75 | 2,75
T 0,1 ol.
() Soreotamtel Siar e renes oF 1iEratiot Bereorer nomtaator
neans the nedian valus of repented experimente.
—_—— e ————————— —- 4 —_—
- -  —_— -

TABLE 15. INFECTIVITY TITERS OF SOLE ECHO VIRUS STRAI.G
ISOLATED IN PRINARY HUMAN AUNIOK CELL CULTURES

Virus type Virus strain (§) 1°510TCID50 (&)
o ECHO 1(8) 515
6,0 T —
7,0, ... —
‘ 1.0 0 0 _]
7.0 —
ECHO 6 J6,0 ]
540,
T3
B 540
ECHO 9 1,0
. 6,5,
ECHO 16 9634 543 JOR—
10440 5,0
‘.\ (§) second tissue culture passage.

(&) Infectivity titers expressed as log TCIDSO per 0,1 =1.

TABLE 16. PRIMARY ENTEROVIRUS ISOLATIONS IN PRIMARY HUMAN AKNION CELL
CULTURES FROM PATIENTS WITH ASEPTIC MENINGITIS IN CROATIA
AND SLOVENIA DURING 1962

ECHO viruses |Coxsackie B |Coxsackie A Unidentified | Not

@616 (1 [35 9 |not typea |(¥) typed
Croatie 1214 11 2 7
Slovenia) 3| 1| 2 1 1 7 S
Total 3012 (12|42 2 1 7 '8

(§) Cytopathic activity of the virus strains could not be neutralized by
immune antisera pools against Polio 1-3, ECHO 1-8, Coxsackie A 9 and

23, and Coxsackie B 1-5. i

|

]
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; CULTIVATION OF VACCINIA VIRUS IN HUMAN DIPLOID
| CELL STRAINS

| J.Trlifajova, V.5tfliova, F.Stastny

| : Institute of Epidemiology and Microbiology and
| Institute of Sera and Vaccines, Prague, C.S.5.R.

Numerous tissue cultures of the most diverse origin are
sensitive to the virus of vaccinia., In view of the presumed
1 suitability of human diploid cell strains for the preparation
of antiviral vaccines it was interesting to ascertain if these
" cells are sensitive to the vaccinia virus and what height of
titre the virus attains in them as compared with other cell

systems.
ﬁMaterial:and Methods

!

% Diploid cell strains WI-26 and WI-38 obtained from

i Dr Hayflick of the Wistar Institute in Philadelphia were used in

‘ the experiments. The WI-<26 strain was used in its 24th to 43rd

l passage, the WI-38 strein in its 21st to 31st passage. Zagle’s

| medium with 10% of calf serum and.1l/3 of .0.5% LAH in Hank's
solution was used as the growth medium. The maintenance medium
after inoculation of the tissues was incomplete Parker nmedium. 199
in a modification of the Serun and Vaccine Institute, Prague
/Gs.. Epid., Mikrobiol. Inunol., 2,A11; 1960/, with 2% of calf serun.

' The best tube cultures were set up from @ cell suspension
containing 100,000 ceils per ml and test tube.

Parallel experiments with primary’ tissue .cultures fron

liacaccus rhesus kidney /CL/ and from dog kidney /PL/ were carried

out. liodified Parker medium 199 /as above/ with: diffcerent
quantities of calf serun was enploycd as growth nediun. The density

~of the seceding suspension was 10C,C00 cells per nl and test tube

‘for the nonkey-kidney prinary:cultures and-approximately 206,000
cells per nl and test tube for the dog kidney prinary cultures.
Modified Parker nediunm 199 wWith 2% of calf serum was used as

‘naintenance nedium in both types of tissue culture.
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Vaccinia virus strains £-4 /ID50/0.2 nl for the CAM cqualled
107%+3/ ana 20 -2, ovovaccine /IDgy/C.2 nl for the rabbit cqualled

10'5'7/ obtained from the Serun =2nd Vaccine Institube were used
for inoculating the cells.

" Virus was titrated fron the cytopathogenic effect, proncunced
though focal destruction being taken as the endpoint. Four to
five test tubes were used for each virus dilution. The tissue
cultures were cbserved for 1C days fcllowing inoculation. Bteween
the passages the virus was stored on dry ice or in a Revco ice-box
at -6C~C. '

The TCID50 was calculated: by the Reed-binench method.
' Results

The vaccinia virus produces a pronounced cytopathagenic e¢ffect

“1n hunan dipieid cell straine. The destruction «f the tissus

consists in a-.clustering of the cells and in a retraction and
disintegration of the cytoplasn, which bridges by narrcw strips

the vacancies in the tiésueEjCining thc'cell”qlusters. The clusters
consist of deeply stainable pathologicnlly changed nuclei and
cytoplasii dcbris. A higher virus dilution causes c¢nly a focal
cybtopathogenic  effect.

In the WI-26 diploid strain five passages ¢f the vaccinia
strain Z-4 and four passages of the 20 E-2 ovovaccinun variolae
strain were performed /Table 1/.

Table 1

e

I o o " 7" —— L - 7 £ s Yot VS Y P s A W e " O @ ooy A P 4 s e s e S o S n S s e o Sl i n s e S o e e sam e wm me A ot e o

ixpe- laterial Virus _Log.TCID50/0.1 nl
riment Inoculated Tissue dilution st  on '

N~
WND

d 3ra  4th 5tk passage

1 Strain WI-26 concent. -6.5 ~-4,7 4,2 =4,2 4,5
E-4 31lst-
‘ 36th
passage :
2 Ovevacecin, WI-26 ‘16"2 -6.5 =5.6 -6,%3 -5.6 , -
vaiclace " A7th- : .
20 E-20 43rd
passage

. - e s o A o i ot i £ o i A P S . o7 Skt Y s s e A S e e - e ot e e 2 o o
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In the JI-38 diplceid cell strain twice four paszages of the
cvovaccinun varivlace 2C E-2 stroin were gerfcr“ua /Table 2/.

Table 2
:;;;"”””""”*”"”“""“""”f """""" rTTTTTTETTT IGF"”TCID”'7C"I“EI """""""
linterial . Virus -
§%m§nt 1nucul“tgd Tissue. diluticn 1st 2nd 3rd 4th p&ssage‘
1 20 E-2 . . WI-38 107° -3.5 ~6.4 =5.5 =7.0
235rd
passage ,
2 20 E-2 WI=38 1072 -5.6 5.2 .-5.5 6.0
27th- o _
31lst
passage
The virus tltre did not increase by passaging v1rus diluted
1071, 1072, 107% /10g. LTCIDgo/0.1 nl unier these ¢ ndition

equalled -5.5 and -6.0/.

An approxinately equivalent sensitivity Mf'thé WI-26 and the
WI-38 strains tc the vacecinia virus wns denonstrated by the
cultivaticn and titration <f the virus under identical cunditions
in both strains /Experincnts No 2 in Tables 1 and 2/,f

Furthernore, couparative titraticns of theé vaccinia virus in
the diplcid cell strains and in prinary tissue cultures fron
monkey and dog kidney werce carried out /Tables 3 and 4/.

Table 3

- —— T~ —_—_— 4 S T~ " " o~ - S} T " e - A A e PR e S e o $0d B e S W S s e S S A S — " - —— " T -

?ﬁg;;tA Material Y%rus' T4 ssue Log. TCIDSO/O nl
No inoculated . dilution . 1st passage 2nd passage
1 20E2 1077 cL . 4.6 5.1
2 20 E-2 1072 yI-38 4,5 ~6.5
' 50th p. : '
. oL - 5.3 5.2
5 E . WI-26 5.5
25th p. ‘
4 54 Wl-26 -5.6
29th p. ,

_--..-.-4—-—--——_...._._._._...._.......—__._-__.....___._..._.-..............n.__.._...__._....——-w--a..-_.-.-_.—_.-......_.._——-—--.

Declassmed in Part - Sanitized Copy Approved for Release 2013/08/08 : CIA RDP80T00246A023800190001-7



of use for the producticn

Declassified in Part - Sanitized Copy Approved for Release 2013/08/08 : CIA-RDP80T00246A023800190001-7

‘

vVi/8 4

.The 2bove compariscn of titre ¢f the vaccinia virus in first
passages in dipleid cell strains and in prinary ncnkey kidney
culturcs shows that the sensitivity tc the virus of both cell
systems is more or less the sanc.

Table &
.Q""""::"""“""“’“'““"'""“""‘“""'"""""'““.""‘"’“""—"-"‘""""’"“"' ”””” ;’j":"""—; ********** ; ““““““““““
fﬁgznt Material  Virus Tissuc Lob'LCIQSO/O'l nl
No 1nocu1at¢d dilution 1lst 2nd Ard 4th passage
1 Eyg 1072 PL -8.8 5.4 5,0 -4,2

2 E4 ‘ CWI-26 :
‘ 29th po —5'6
PL "503

T B e M o GO s 4 = o S U T % ot S T e e e e e 2o s s Y e~ T —— o s T ——— _— —— " "+ A P " . 2w w7 o

No substantial differences between the titres of vaccinia
virus c¢btained in the first passages in hunan diplcid cell strains
and primary dog kidney cultures was ncted. ‘

It was found in two experiments that the titre of vaccinia

virus cultivated in the hunan diploid strains WI-26 and WI-3%8 is
 not changed by storage on dry ice for three to cight nonths.

Discussion

The above results show that human diploid cell stroins are
highly sensitive to vaccinia virus. Shculd these tissues prove
of ontvivriral vaccines, the possibility
of utiliiing therm for the preparation of an anti-variola vaccine
could be ccocnsidered.

We are continuing our conparative studies on the sensitivity
og hunan diploid cell strains and other systens and cn the
stability cf virus-in long-tern cultivotion and storage.

Suniary

. A hight sensitivilty to the vaccinia virus was observed in
hunon -diploid cell strains and was conpared with the sensitivity
of primary nonkey kidney and dog kidney cultures..
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UTILIZATION OF A NEW DIPLOTD CELL STRAIN DERIVED
FROM HUMAN EMBRYO LUNC TISSUE FOR THE CULTIVATION
OF ENTEROVIRUSES AND MEASLES~VIRUS

Hozinski,V.I., Seybil,V.B., Cypkin,L.B, Panteleeva,N.S.
Mazurova,C.M,

Institute of Feliomyelitis and Virus Encephalitis,
Academy of Medical Sciences of USSR, Moskva, SSSR

Diploid cell strains from the very beginning adapt to the
cdmpésition of the nutrient medium, and the success of their
maintenance in prassages is, apparently, to a considerable degree
dependent on the identity of cultivaticn conditionsvand the
conditions of primary culture. A serious drawback in the use qf
primary Hayflick-Moorhesad diplioid strains is their marked
adaptability to the amino acig complex manufactured by the
Microbiological Associates Company., The expericnce of many
researchers, our own included, Las been that the replacement of
that complex'by amino acids of a different origin results in the
death of the strain,

An attempt has been nede to obtain our own diploid strains
on available media. After trials with a number of media wu
ts of "Igla" medium /of amino acids
of the California Corporatica for Biochemical Research and of
Czechoslovak-made Chemercl, vitamins produced by NBC/ and 30
parts of & 0,5% solution of lactalbunine hydrolysate in Hanks
medium+o The "Igla" medinm contained 10% of calf serum.

chose a mixture of 70 par

Using Hayflick ang Moorhead techniques /1,2/, we obtained
five celiular strains foonm the lung tissue of hunman enbryos.

Cur paper presents the naterials concerning research into one of

then, which was bassed through 45 subcultivation passages
/strain IL1-16/,
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Thnaks to personsl comnunication from Dr JeTrlifajova /I.E.H.
Prague/ we were aware of the successful use of lactalbunine
hyc}rolysatg9 to supplement The "Igla' nediun /prepared fron anino
acid and vitanins by icrobiclogical Associates Co/ in the
culture of original Hayflick and Moorhead strains,
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The object of %the first pars of our ressarch was to show
the correspondence cof the charcateristics-of our strain with the
features of original Hayflick and Moorkead strains. The principal
¢f these characteristics were in our cpinion the dynanisn ard
norphology of growth, intensity of cellular netabolisn, karyo-
typic picture, and absence of oncogenicity in the experinent.

Dynanisn of growth of 715 strain. The strain passed
through three stages of develcprent: formation /primary culture,
1-2 passages/, active growth /up to 43-45 passages/, and ageing.
In the stage of active growth; as early as 24 hours after |
transplanatation of the culture, the protruding cells forned a
net, nerging into a ncnolayer after 48 hours of cultivation.
After 74-98 hours, an at least twofold cellular layer WAS

cbservable, oriented in intercrossing directions. Subcultivation
bassages were nade twice weekly, with the growth surface being
doubled. By the end of each subcultivatiosn period /.i.e. after
3-4 days of growth/ the cell count in a cne-litre natrix flask
~reached 18~24 npillions. There was 2 decline in the intensity of
growth during the stage of ageing and after 48 Passages nitotic
activity was discontinued.

Eggggg;ggxuggwggz;§mg*‘ in. In the primary culture the cells

had = predoninantly epithelie forn /Fig.l,a/. Three or four
passages later they attained = fibroblastic form, took parallel
- positions and were characterized by nononorphisn /Fig.1.b/,
Cells nainained in bossage for 10-12 days formed a nultilayer
nenbrane at the end o¢f thig periocd /Fig.l,b/. in the stage o7
ageing the cells assuned a locse arrangemnent, at tines anorphous,
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Parellel with protruding clensnts a
c

c
was observable with oversize ayperchrenic nucledi,
i

S
ancrphcus, and with voluninous Cytoplasn /Fig.l, /. Fluorescent..
nicroscopic eramination revealed a consideradbl
cells of IT-16 strain. The differentation of c 1ls was effected

by alterations in RNK content,

dntensity of cellular ne

2o ilisn, expressed trough acidifica-

tion of the nuirient nadiun, was considerably ernhanced in subw

cultivations and exceeded thot ccunonly observable in cell
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cultures of monkey kidney or inoculated lines, LT-16 cells
preferably grew in media with a comparsbly low RN index.

E Karyotype. Cells of LT-16 strain had the female diploid
véhromosome arrangement, common in man., Fig.2,a shows a cell in
v»metaphase. The chromosomes cf the same cell, arranged in groups
-[accordlng to Denver class1f1can10n, are shown in Fig. 2,§

_No conspicuous quality alteraticns were observed in the idiogram.

Counts acrried through with 200 cells undergoing metaphase
.reVealed 8 /4%/ heteroploid cells in the 12th passage, 6 /%%/ in

-the 21st passage, and 2 /1%/ in the 34th passage. The decrease

in ‘number of heteroploid cells in the process of cultivation

suggests the diploid stability 6f the LT-16 strain.

Uncogenicity. In the 1noculatnon of hamster cheek pouches

cells of LT-16 strain caused no increasing swelling. Between the
_4th and 8th day following inoculation, very small /millet- grain-
1sized/ ihfiltrations were observed, which were resorbed after a
few days. Hlstologlcal research revealed thatl these infiltrations
represented an ordinary inflammatory reaction developed at the
site of induction of LT 16 cells /Fig.3/.

The charactetlstlcs outlined allow, in our opinicn, to
consider LT-16 strains to be close in their gualities %o
Hayflick and Moorhead strains. Our task was to study the sensiti-
vity of the new diploid strain to cerrain viruses.

It is known that somewhat lower titres of enteroviruses are
obtained ih diploid cell cultures. This is explained by the
adaptability of laboratory virus strains Lo monl ey cells /2/.

We checked titres of attenuated Sabin pelioviruses on
various levels of passage in LT-15 culturc., It was revealed that
during adaptation to the new culture the poliovirunes grew no
less intensively than in the cells of nonkey kidney /Table 1/.

Coxackie A9 were cytcpathogenic for ILT-16 strain, but in Hid;
less than 1 loglO in monkey kicdney cultures /the puss“3¢1 ity of
adaptation has not been checked/. Coxackic Dl“5 ses caused
no cytopathogenic alterations in our cell culsture,
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Table 1

Titres of Polioviruses in I7- 16
Culture

Titres after CPE /log TCD [ml
Virus adapted in in tissue culture of

tissue culture uonkey kidney: types !0 LT-16 culture types
1 1T IIT T 7T 11 I1I

Monkey kidney . 7.0 6.5 7.0 5.8

LT-16 /1st passage/ 7.0 6.5 . 8.0 6.6 _

LT-16 /4th passage/ - 7‘7’-"6 6.5 6.2

LT-16 /7th passage/ : . 70

LT-16 /9th passage/ .i’7§4 7.0 8.0

_—.—..-.—-...-—_—-._....~____..._—_-.-..—-.J-"-——....___—'_-...i.-'-‘.a.‘-."-.u_..__...._--._...-.._——

The strains of neasles vmruses Ldmonstun and Lenlngrad-4
were successfully adapted in LT-lG culture, causlng cytopathogen*
ic alterations. In the process, the vlrulent Vaflsnt of Ednonston

' strain and the vaccinia strain Lenlngrad—4 cauked: the formation

of over31ze multinuclear cells, whereas the éy%opathogenlc effect
of the attenuated variant of Edmonston straln was liniteq to the
‘ocaufrence of a ‘general cellular degeneration and dilution of
celluidr layer /Flg 4, a,6 ., /. Flg 5 shows the dynanisn of
growsh of v1rulent Edmonston strain by titres in LT<16 culture.
Len1ngrad—4 strain was reproduced in this cul tiire by approxina-
tely identlca1 titres.

Conclu81on

1. In the process cf adaptation of polioviruses to a new strain
of LT<16 dipleia cells, the viruses were grown ih this culture
up to titres conparable Wlth those connonly obtained in the
cell culture of monkey kldney,

2. The virulent varidant of the. strain of Edmunston neasles viry
and the vaccinal neasles virus Lenlngrad-4 gave rise to the
fornhtion of Synplasts in LT-16 cell cultyre; wupon infection
by the attenuated variant of Ednmonston strain, a degeneration
of cells of LT-16 culture, Wwith no formation of synplasts,
was observed, ‘
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