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SHORT CONIMUNICATION

LIMITED IN VIVO SUSCEPTIBll, ITY OF THE SOUTH

AMERICAN kiloNKEY -cEBUS APELLA- To TYPE I POLIOVIRUS:

PHYSICAL AND I-11STOPATHOLOGICAL OBSERVATIONS

AFTER INTRASPINAL INOCULATION
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and AKIRA I{OMA. IA

OS^'aldo Cruz Foundation, Avenidti Brazil 4365, Arianguinhos CE1' 21040, Rin dc Janeiro,
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BIKEN JOURNAL \101.2821-30, 1985

T'ypc I polioviruscs (an attenuated strain, Sabin I LSc 2ab and a virulent strain,
A'Iahoncy) were in DCulated intraspinally into the South Amei'ican Ccbus monkc
Cebtrs ripend. Neither PItysical symptoms nor histolorrical changcs in thc ccntral
ncrvous system \\, crc obscrvcd 11ftcr inoculatioiT of attenuated Sabin strain. But
the virulcnt A, Iahoncy strain causccl flaccid paralysis iiT two of thrce monkc ,s.
In thesc two paralyzcd monl<cys, definite SPCcific histological changes were observcd
with spreading of the lesions to places far from the inoculation sitc, i. e. , thc cervical
cord and brain. Thesc results suggcst that Cebi, s dpe//n ITas limited susccptibilit ,
to typc I poliovirus.

There are several reports on the suscepti-
hinties of South American monkeys to polio-
viruses (Meinick and Pau1, 1943 ; lungeblut
and Rodaniche, 1954; 1<aplan anti A, Ielnick,
1955 ; 1< aplan, 1955a; 1955b). in an in vivo
study Akinick and Pan1 (1943) f, "rid that th,

I Titis work \\, as done during implementation of tite
Japan-Brazil Technical Cooperation Project on
Viral Vaccine Production

South American ringtail monkey, Ceb"s cap-
Ifchi. lid, has limited susceptibility to virulent
poliovirus in DCulated intracerebrally

In in vitro studies, 1< aplan and A, Ielnick
(1955) and 1<"plan (1955, , 1955b) ,b^erred
that 1<idncy cell cultures of C. captic/1/11a sup-
ported multiplication of virulent type I polio-
virus without showing noticeable cytopathic
changes. But the^ did not obtain evidence
for the propagation of virulent type 2 and 3
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TABI. E I. Choi'actei'iso1,071 of Sabin I inId Moho"ey slidi, 13 171 anno
Irct marker testsj

Strain

SabiiT I

Test
No

Mahone\.

2

3

4

2

3

4

Cells"

GMK2

PMK

GMK2

PMK

GMK2

PMK

GMK2

DA, IK

Id metker testsl

36 C

7.30

7.50

7.70

7.55

8.24

7.97

8.00

8.87

Strain

PFUjmj at

39 C

1.70

4.40

2.40

3.90

7.96

7.51

7.74

7.00

Sabin I

Test
No

Mahonev

" CMK2 : Green monkey 1<1dney cell line
PMK : Primafj. culture of Rhesus monkey. 1<1dne\. cells

tively. As shown in Table I, these virusesvirtises in tlle cultures. For development of
were characterized as attenuated and virulenttechnology for oral I>o1iovaccine PIOduction
respectively by repi. oductive capacity at dif-in Brazil, it Is essential to examine the sus-
forent temperatures (rct) (Benyesh-ATelnickceptibilities of Brazilian monkeys to polio-
and Meinick, 1959; Lwoff and Lwoff, 1958)viruses to determine these species are suitable
and d. hay. d (d) (\I. gt at ,I. , 1957; H^lungfor use in production of vaccine-virus andlor
and Alelnick, 1958) marker tests in vitro.for test purposes.

in in vivo tests, gi. oups of three Cebt{$ dpel/aHere we report preliminm\^esults of phys-
ICal and I\1stopathological observations on the monkeys weighing 1.0-1.3 kg were inoculated
Brazilian monkey, Cebt, s ripenn, after Intra- intraspinally with 10' ' TclD, , in 0.1 inI of

the Sabin or A, Iahoney, strain of virus by thespinal inoculation of either attenuated or
meth. d of S*bin (1959) and then observed f. "virulent type I poliovirus
17 days. One of the two monkeys that de-The Sabin and A, Iahon^, strains of type I
veloped severe paralysis after Inoculation ofpoliovirus were obtained from the Depai. tment
the Allahoney strain was sacrificed at the timeof \Iirology, OSwaldo Cruz Foundation, and

werc passaged once in a green monkey kindey of the peak of disease.
For histological examination, 40 sectionscoll line (GMK-2) at 33.5 C and 36 C re^per-

39.5 C

so. 39

2.30

so. 69

so. 39

7.7+

6.93

8.01

6.88

2

2

Cells"

GlvlK2

GMK2

PMK

CMK2

GlvlK2

PMK

Log difference

36139.536139

z 6.915.60

5.203.10

27.01530

Z 7.163.65

O. 500.28

1.04O. 46

-0.010.26

I. 991.87

FFUjlin at

0.2250j NaHCO, 0.03% NaHCO,

7.33

760

7.51

8.49

8. +3

8.40

:= 3.20

5.32

5.59

8.10

8.19

8.20

Log difference

O. 22510.03

22

z+. 13

2.28

I. 92

039

0.24

O. 20
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I-B

FIGURE I. Paralytic symptoms in Cebus apella. Monkey No. 5 inoculated with the Mahoney strain in the
lumbar enlargement suffered from flaccid paralysis of both legs on the 4th (I-A) and 5th (I-B) days of ob.
servation.
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TABLE 2. Clinical obse, "rill'ons

Virus
sti'ain

Sabin I

No Sex

Bodv weight
(kg)

Pre. I'Dst

2

Mahonev

in

3

in

1.0

Physical examination"

132 + 567891011121314151617

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 011 00 00 00 00 00 00 00 00 00 00 110
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 on 02 02 02 02 02 02 02 02 02 02 02 02 02 02

00 Oil 00 00 00 00 00 00 00 00
Sacrificed00 02 03 3444 4444 444444

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 on un on 00 00 00 00 00 00 00 00 00

4

1.3

1.3

it right upper limb left upper limb

1.3

5

nt

1.3

right 10\\CT limb

f

6

1.2

1.1

1.2

1.1

in all wcrc prcparcd from thc central ncrvous
system: I section from each side of the cei. e-
bral cortcx antl thc thalamus, I section each
from thc midbrain, pons and ccrcbclluin, 3
sections from the In edulla oblongata, 12 sec-
tions at cliffcrent Ievcls of the ccrvical cn-

largemcnt and 18 sections at cliffercnt ICvcls
of thc lumbar cnlai. gcmant. Lesions by viral
Infection in the hemiscctions of the spinal
cord and brain wcre SCOrcd as follows (\VHO
Exp. Coinm. Biol. Stand. , 1983) :

Grade I. Cellular infiltration only
Grade 2. Cellular infiltration witll minimal

neuronal damage
Grade 3 . Cellular infiltration witlT exten-

SIvc neuronal damage
Grade 4. A, lassivc neuronal damgc with or

without cellular infiltration

The severity of histological lesions
evaluated by calculating the lesion
(WHO Exp. C, mm. Bi. I. Stand. , 1983) us
follows :

1.1

12

left 10\\. er limb

1.0

O : Apparently normal
I : weakness

2 : Partial paralysis
3 : Incomplete paralysis
4 : Complete flaccid papalysis

Paralvsis

No

No

Nio

>: of lumber score
Lesion SCOrc - ( I fjNo. of hemisections

::: of brain score
No. of ITcmisections

\'es

Ycs

No

24

As shown in Tables 2 and 3, neither physical
symptoms nor histopathological changes in
thc central nci vous system were observed in
the threc monkeys Inoculated with the Sabin
I strain.

Two of the three monkeys in DCulated with
the Mahoney strain showed typical paralysis
of poliovirus infection (Fig. I, Table 2). On
histopathological examinations of the monkeys
with paralysis, severe damage of neuronal cells
was observed at the inoculated site, and the
lesions were seen to ITavc spread to the brain
(T, b!, 3). Thus" fonture^ ,f th, Its tone (Fig.
2-B, C) were similar with those of lesions in
Cynomolgus monl<eys inoculated witlT same

BIKEN JOURNAL V01.28 No. I, 2 1985
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Mahon^, sti. ain, althougl\ the^ varied more
or less in severity.

As shown in 'Table 4, the neutralizing
antibody titer of the sera obtained at autopsy
was slightly Incl'eased. These results indicate
that littlc or ITo proliferation of inoculatcd
virus occurred in the monkcys and that there
was little stimulatioiT of the immune system
it is unknown why the ncutralizing antibody
titers were low in the two monkeys with
paralysis after Inoculation of the lit!Iahoncy
strain.

Brazilian monl<cys arc of interest witl\ re-
SPCct to whether they can be used for studies
on poliovirus. This in vivo study, summa-
rized in 'I'able 5, it indicated that Cebtis ripenn

has no susceptibility to Sabin type I \, irus and
limited susceptibility to the ATahoney strain.
\\re also found that cultures of 1<1dney, cells
from this monk^, have no susceptibility to
any, type of the Sabin strain (unpublished
data). Although it seems from this study that
Cebus ripenft is not stiltable for neurovirulencc
tests for quality control of the attenuatcd polio-

it could be used for differcntiationvaccine

betwccn attenuatcd and virulent polioviruses.
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FIGURE 2. The lesions in lumbar enlargment of Cebus apella. 2-A: No histological change (grade O),
Monkey No. I. 2-B: SIiglTt neuronal damage and penvascular cuffing (grade 2), Monkey No. 4. 2-C:
Massive neuronal damage with infiltration of mononuclear cells (grade 4), Monkey No. 4. 2-D : Needle
trauma, Monkey No. 2.
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TABI, u 3 His/opntho/ogicn/ exa"11'Matrons

Nionke\.
No

Sabii, I

Valid Lumbar cord

1234567891011i213141516i718

L'0000 00000000000000

R"0000 00000000000000

L 0000 0000000000000o

R 0000 00000000000000

L 0000 0uoOOOOOOOOOOO

R 0000 0000000000000o

L 33342434 4432 24000

R133342124444212100

L 4444 44444444442202

R 4444+4444444444202

L 0103 44420000000000

R 0001 00000000000000

2

+"

Mahoney

3

+

I,

it Virus \\. as in DCulated correctly into the anterior I, orn of tlte spinal cord
* Needle trauma at the inoculation site \\, as not confirmed
" L = I, eft

d R=Right
" Iwe. =Average

I MD. = Medulla oblongata

5

+

6

+

+

TABI. It 4. Pofi0"17 Ms itei, 17n/^^171g anti'60dj, lite, 's dele, pyrined 171 sri, ,IPIes collected flowi CebiJs
7110/1hej, s belo, 'e n, Id djiei' inn'nspi'"n/ in OCN/rino"s o1 Ihe 8,161'?I flipe I und Mirho, ,ej, $11'dins

Histological lesions

Virus
strailt

Sabin I

Monke\,
No

Ave. "

Mahoney

o

2

3

4

6

it Reciprocal dilution of serum
" Not tested

T'ype I

Before

o

o

o

o

Neutralizing antibodies to 100 TclD, , of Sabin \, irus

Type 2 Type 3

Before Before After

o o NT

o o NT

o o NT

o o NT

o o NT

o o NT

o

After

4. or

2.8

4.0

5.6

5.6

1.4

2.46

o

o

o

3.50

28

O. 53
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NT"

NT

NN

NT

NT

NT



of polioi, lyelitis

Cer\'ICal cord

I 2 3 4 5 6 7 8 9 10 11 12

0000000000 0 O

0000000000 0 O

0000000000 0 O

0000000000 0 O

0000000000 0 O

0000000000 0 O

00000000002 O

0000000000 0 O

000021200012

000 1312000+

0000000000 0 U

0000000000 0 O

,we

" Cb = Cerebellum

" P = Pons

' M=it. lidbrain

J T = Thalamus

A Co=Cortex

- =Tissue lost

!\I. 0. I

123

000

000

000

000

000

000

201

210

200

202

000

100

o

o

Brain

Cb" PI' A, I' Ti Co'

0000 O

0000 O

0000 O

0000 O

0000 O

0000 O

02/01

00100

2000 O

0202 O

0000 O

00000

o

TABI. E 5. Su?, InIdly of philsic, / and his1010gi'cd/ exa?11i?in1107/3 i, I 6 Cebus openn ip, OCN/aled fir-
t, 'aspi?killJ, 2</11/1 the Sabi?I line I o1. Mnho?icy! slidi, I of Ibofio"jilts

0.08

0.83

0.00

\!irus
strain

Ave

I, esion
score

o

Sabin I

o

o

Mahonev

o

TclD, ,jO. I in I

o

Inoculation

0.68

o

o

O. 87

6.5

1.07

No. of nTonkevs

0.06

174

6.5

0.20

1.00

3

Results (No. of In onkevs
\^ith positive/valid)

HistopathologicalParalvsis
change

012

2/3

012

3/3
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