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SUMMARY 

After encouraging results of the mass vaccination programme in Iran, in 
which 5 million children in rural areas were vaccinated with the Japanese Sugi­
yama strain at its 82nd passage in baby calf kidney, and a progressive decrease 
in the incidence of measles as weil as a reduction of excessive infant mortality, 
a further attenuated vaccine, produced with the same strain, cloned in Japan, 
was compared in a field trial with the parent vaccine. The new strain caused 
fewer reactions than the original strain. Seroconversion with a geometric mean 
antibody titre of 6.1 was observed in 95% of susceptible children. 

INTRODUCTION 

The live attenuated measles viruses now in use for rneasles prevention 
are normally propagated either in leukosis-free chick embryo cells or in primary 
monkey kidney cells. There are, however, strains such as Sugiyarna attenuated 
viru~ adapted to calf kidney (CK) (Matumoto et al. 1962) or ESC and AIK 
strains both developed in lamb kidney cells (Chumakov et al. 1967; Makino 
et al. 1973). Each cell system may have several advantages as well as sorne 
shortcomings. In Iran, since 1968, the Sugiyama strain adapted to CK cells 
has been largely used in ail rural regions where measles was the main problem. 
The mortality due to measles complications in those regions, estimated to be 
at least 10,000 per year before the mass campaign, has declined dramatically 
after 5 years of extensive immunization against the disease. The choice of the 
attenuated Sugiyama strain of measles virus was based on the following points: 

(a) The virus is easily propagated in primary baby CK cells. Because 
of the repeated harvests of virus, once grown in tbis cell system, tbe production 
of large amount of virus at a low cost, to cover the needs of mass immunization, 
was possible. 

(.) Reprinted from J.Hyg., Camb. (1974), 72,273 

9 



(b) Baby CK cell is normally free of the well-known contaminants of eggs 
or monkey cells. Unlike ovine kidney cells which frequently show slow-growing 
agents with cytopathogenic effect, we have not so far observed any cytopatho­
genic effect of unknown origin in CK cells. Since 1968 over six million doses 
of the vaccine have been produced in baby CK cells at passage 82. The vaccine 
was weil tolerated by children of 1-5 years who have shown a seroconversion 
rate of about 95%, 4 weeks after vaccination. The Sugiyama attenuated strain 
was first developed in Japan by Matumoto et al. (1962) and has been investi­
gated by Myamura et al. (1971). According to the latter authors this strain 
has gradually been attenuated by passage in CK cells at low temperature, but 
the febrile reaction of vaccinees had not been decreased from the 70th to 86th 
passage. The virus from the 81st passage in CK cells was recently cloned by 
Hashizume and his colleagues after elution ofvirus from ALP04. Two batches 
of vaccine were prepared by these authors with the cloned virus, called 5F, 
after 4 or 19 further passages of the clone in CK cells. Thus the vaccines were 
prepared at passage 85 or 100 of the Sugiyama strain in CK cells. The vaccines 
were studied by these authors in a field trial with the following results: 

(1) No difference was observed between the two viruses regarding neuro­
virulence in the monkey, in vitro markers, or production of reactions in suscep­
tible chi1dren. 

(2) The cloned virus did not grow at 39.2° C., at which temperature the 
original virus grew slightly. 

(3) Febrile reactions of vaccinees inoculated with the two vaccines were 
decreased when compared with the parent vaccine. 

(4) After inoculation of the se vaccines, the rash was mostly scanty, con­
sisting oftiny spots. The rash from the original virus was mostly maculo-papular 
or urticarial. 

After this field trial, Dr Hashizume, Chief of Measles Unit, Chiba Serum 
Institute, Japan, generously supplied us with enough seed material of 5F clone 
to start production of our own seed lot. 

The object of the present study was to compare the 5F cloned virus with 
the original Sugiyama strain at passage 82 in CK cells which has so far been 
largely used in Iran. 

METHODS AND MATERIALS 

Vaccines used 

The Sugiyama virus at its 82nd passage in CK cells was part of a large 
batch of vaccine used in the country since June 1971. Each single dose of vaccine 
contained 102 '7 TCID 50 of virus. The further attenuated vaccine was prepared 
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with the cloned :; F passed twice in CK cells. One dose of this vaccine contained 

103'0 TCID 50 of virus. Both vaccines were lyophilized and stored at -20oe. 
before use. 

Pathogenesis for sllc/ding hamster 

ln order to compare the virulence of the two strains for suckling hamsters, 
litters of five to seven baby hamsters 1-2 days old were injected intracerbrally 
with 0.02 ml. of undiluted virus, immediately after reconstitution of the lyophil­
ized vaccine. Signs of illness and procedure for isolation of virus have been 
given before (Mirchamsy, Razavi & Ahourai, 1972). 

Type of 
vaCCInC 

SlIg. 82 
5F 100 

Type of 
vacGInc 

SlIg. 82 
;iF 100 

Chi/dren 

Table 1. Age and sex distribution of inocnlalccl chilclren 

Agc (yéurs) 
Scx 

Total A 10-12 
inoculatccl Fl'malc Malc Illonths > 1--2 

118 54 64 22 44 
75 40 35 27 ')-

~ 1 

TaLle 2. Xlllllber of children developing P!Jl'c.rùt 

~I('llll 

dllmtion 
Fe\'cr (OC.) Onsd of 

Xo. of , A 111l'all p~T('xia 

chil<lrl'n 37-38 38-39 > 39 (<lay,;) (days) 

85 4G (54%) Hi (I!l~;») 3 (3'5%) 8·11 4··)0) 

70 45 (64'::,) 4 (;i·7(:~) 1 (1'4%) 12 1·5 

> 2-;) 

5~ 

21 

~Icnn 

dllratioll 
of 

mnxilllllln 
tl'lllpcratllrc 

(days) 

2·6 
1·0 

The study was carried out on 193 home-dwelling children in the Razi 
Institute and its surrounding villages. The children had not been immunized 
before against the disease and were without past history of clinical measles. 
The children were allocated to one of the two groups by the random sampling 
method. 

Clinical observations 

The temperature was recorded twice daily for 3 weeks after vaccination. 
The clinical reactions were recorded by trained technicians who paid regular 
visits to the children. Mothers were also advised to refer to the clinic of the 
Razi Institute when clinical manifestations were noticed. During the. febrile 
period, each child was examined on 5 consecutive days by a physician either 
at home or in the clinic. 
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Table 3. Incidl'Ju;e (d msh fI/lr! tlillical o!JsNmfin/l 

Ml'tllI COli' 

:11",\11 dur· I<"plik' juncti. Tonsil· Con, 
Typc of' No. of ~Iild SÜ\"('I'(' 1I1l"';l't ntioll ~p(jt (Ioll.!.dl Coryzn \'itis liti,; \'lIlsion 
vaccin!' childrcn (~;») (0;») (da)"') (da.\',;) ('Y.,) (O~) (%) (%) (%) ( ':{,) 

Slig. 82 85 30 (46) ln (22) 10·;3 4·2 1·2 10 54 :16 s. 
51<' 100 70 22 (31) 2 (:1) 12·,; 2·1 6 22 5 ·1 

Table 4. Serologie' responses ininitially seronegative children 

Children 
Type No. of with 

of sera 
\'accine testeu 

maternaI 
antibod.\' 

Serocoll\'ersion 
C()Jl\'prtor;;!\'accillOteu 01 

/0 GMT· 

Sug. 82 
5F 100 

8,; 
70 

100 

1)0 

~() 

2 
~ 
.r= -:-0 
u 
'-
C 
U 60 
"" 5 
c ... 

50 ~ 

" c-
c.J 

40 > 

E 30 
;.., 

21) 

III 

fi 
li 

71i!i9 
li 1!1i4 

• Cpollll'tric 1\11',\11 titre: HI titrc log". 

0------0.., , , 
" '1. , 

\ 
\ 
\ 
\ , 

\ 
\ 

\ \ 
\ 
\ 
0 

\ , 

10 

HI titre, log~ 

Il 

96 
95 

Fig. 1. HI antibo!ly re;;pon;;c in \'accinated chiIdrl'Jl iJlitinll.\' seroll!'gnt ivp. 
e-e, S\lgi~'''Jlm pl1ssllge 82: 0- ---O. ,,l'' 100 \·i\CCillf'. 
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Serological testing 

In order to evaluate the antibody response to vaccination, blood samples 
were collected immediately before inoculation and 30 days later. The blood 
was collected from finger pricks using paper disks as described previously (Mir­
chamsy, Nazari, Stellman & Esterabady, 1968). The paired sera of each child 
were tested simultaneously by the hemagglutination inhibition (HI) test according 
to Rosen's technique (Mirchamsy et al. 1970). 

RESULTS 

Clinical response 

The distribution of children in each of the two groups according to sex 
and age is shown in Table 1. The average onset of the fever was 8-11 days for 
the original vaccine. This period was increased to 12 days for 5F vaccine (table 2). 
The pyrexia was milder for 5F vaccine in comparison with the original vaccine. 
As is shown in Table 2, only 71 % of those given 5F vaccine reacted with frever. 
Ofthis number 64% had a mild fever (37-38°C.), 5.7% had shown a temperature 
of 38 . 1-39°C. Only one child had a fever of 39.5° C. Mean duration of pyrexia 
was 1.5 days and mean duration of maximum temperature was ooly 1 day. 

Pyrexia was more severe in children immunized with the original vaccine. 
In this group 54% of children showed a mild rise of temperature, 19% had 
fever of 38. 1-39°C. and 3.5% a fever of over 39°C. The mean duration of 
pyrexia, 4.22 days, was much longer than that of the first group; the mean dur­
ation of maximum temperature was 2.6 days. 

The percentage with rash was lower in children immunized with SF 
vaccine. It consisted of sparse and tiny exanthe-ma which appeared on average 
12.5 days after vaccination and faded in 2 days. The morbiliform rash of the 
original vaccine was usually indistinguishable from natural measles, appearing 
about 10 days after vaccination and lasting 4 days. Koplik's spots were not 
observed in those given 5F vaccine. The percentage of other symptoms such 
as cough, coryza, conjunctivitis and tonsillitis was also reduced when 5F vaccine 
was used (Table 3). 

Virulence for baby hamsters 

The symptoms of illness in sorne suckling hamsters, inoculated with 
Sugiyama original vaccine, were observed 14-18 days after inoculation. In 
three successive experiments the ratio of baby hamsters showing signs of en­
cephalitis was 1 :5. Measles virus was isolated in aIl cases from the harvested 
brain in Vero cells. The suckling hamsters inoculated with SF vaccine did not 
show any sign of illness and in three experiments measles virus was not isolated 
from their brains. 

13 



Serological findings 

The seroconversion rate in both groups was 95% (Table 4). Although 
the cumulative titre distribution curves for the two vaccines were parallel 
(Fig. 1), the mean antibody titre was about 1 log2 lower in children immunized 
with 5F vacccine. 

DISCUSSION 

The Sugiyama vaccine prepared in Japan at the 73rd passage in CK 
cells was one of the two further attenuated vaccines which have been considered 
by the Japan Measles Vaccine Research Commission (Shishido, 1969) to be 
safe and able to be used without gammaglobulin or prior inoculation of killed 
vaccine; The seed material of Sugiyama virus received through the courtesy 
of Dr S. Hashizume of Chiba Serum Institute, Japan was at passage 78 in 
primary CK cells. After three passages in our laboratory in the same cell system 
a seed lot was prepared. Five successive batches, each of over one million doses, 
were then produced at passage 82 in primary young CK cells. About 6 million 
doses of this vaccine have so far been used throughout Iran mainly in rural re­
gions in children of 1-5 years without any untoward reaction (Manteghi, 1971). 
Fever and clinical symptoms observed after use of this vaccine were mild, as 
we have described previously (Mirchamsy et al. 1970, 1971). Seroconversion 
also was 95-97% with a mean titre of 7.5 log2 (Mirchamsy et al. 1971). The 
only remark made by many physicians about this vaccine was that the type 
of rash and its occasional intensity was sometimes similar to the natural measles. 

The new seed virus 5F, also kindly supplied by Dr Hashizume, has been 
propagated twice in our laboratory in young CK cells in order to pro duce a 
seed lot virus. A small batch of vaccine was then produced with this new seed 
vitus and a comparative study was undertaken in order to assess the changes 
which had resulted from clonage of Sugiyama attenuated virus. From data 
presented in this report and those already reported by Myamura et al. (1971) 
one can assume that the 5F strain of Sugiyama virus is a further attenuated 
strain of measles virus. The thermal reaction in vaccinees was lower in compari­
son with the parent vaccine, the rash was sporadic and consisted of tiny spots 
which faded in 2 days. The seroconversion rate was not changed and remained 
at 95%. The mean antibody titre was decreased to 6. 1 or 1 log2 less th an the 
mean titre in vaccinees with the parent vaccine. 

The difference of 1 log2 in mean antibody titre of the two vaccines is not 
significant and can not diminish the duration of immunity. The mean antibody 
titre of the well-known attenuated measles vaccine strains su ch as Schwarz, 
Leningrad- 16, Biken CAM, ESC, and AIK strains, in different field trials, 
have been found to be 6. 1, 6.4, 5. 1, 6.3 and 6.6 respectively (Bolotovsky & 
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Zetilova, 1968; Okuno et al. 1971; Shishido, 1969; ,Maki no et al. 1973). It 
is also a fact that the high neutralizing antibody titre, normally observed 4-6 
weeks after natural measJes infection or after immunization· with live vaccine, 
will decrease gradually to a low titre which may persist for many years or even 
during life. 

The Jack of pathogenicity for suckling hamster was observ:ed in 5F 
c10ned virus; the parent virus was sJightly virulent for baby hamster. 

We thank Dr Hashizume and Professor M. Matumoto for providing 
seed viruses and for comments on the manuscript. 
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