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A PROGRESS-REPORT ON 18 YEARS OF CONTINUOUS 
MEASLES VACCINATION IN RURAL ARBAS OF IRAN* 

H. MIRCHAMSY 

SUMMARY 

A comprehensive-type report is given on recent 18 years 

continuous anti-measles vaccination in Iran, describing the prob
lems connected with the live vaccine--strains applied during 
manufacturing of vaccines and aj~o with the eeffcctiveness of vac

cinations mainly in rural areas of the Iran Islamic Republic. 
On the basis of results of field trials performcd, _ two 

home-produced vaccines' (SUGIYAMA 5FlOO and AIK-HDC) 
r("actogi~nicity and efficacy was compared to the results achieved 
by thrcc other live vaccines (SC H W ARZ, Leningrade-16, and 
BIKEN_CAM). Sinre 1981-however_only AIK virus-str'tin 

is being applied for both, the vaccine production and immuniza
tions performed throughout the country amounting 3 to 4 million 

doses per year. 

INTRODUCTION 
~ 

MeasYes has been recognized in Iran as weIl as in other Eastern 
countries as anindependent clinical disease of childhood from the 
ancient times. Records in Iran go back at least to 1000 years ago. 
RHAZES (ABU BAKRE MOHAMMAD ZAKARIYA RAZI), a 
10th century Iranian physician, receives credit for the first recorded 
reference to measles. In his book, Smallpox and Measles (21) he des
cribed 19 diseases with exanthema, among them smallpox, measles and 
varicella. In his fa mous book, AL-HAWI (Continens-Razi, translated 
first from Arabie to Latin in 1486 in Brescia, Italy and published in 
1509 and 1542 in Venice, Italy), RHAZES cited several physicians of 
ancient time, among them CRITON (117-152), ORIBASE DE PER
GAMON (325-400), AARON (650) and MASARJAWAY (722) and 
described the observations of these physicians about smallpox and me
asles. He specially assigned priiority for the initial description of the 
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clinical picture of measles to MASARJA WAI, and Iranian Jewish 
physician, professor of Gunde Shapur University, as claimed by RHA
ZES, AL-YEHUDI (12). 

Fatal waves of measles devastate from ancient time to the pre-vac
cination era, most of infants of our cowltry. In those days, as we know, 
there was no way to prevent the disease, therefore people relates it 
to Divine Dstiny. Although accurate statistics before 1967, when vaQ
ci nation campaigns against measles started in Iran, are largely una
vailable, it is evident that measles was responsible for widespread 
ravages in rural regions of Iran, causing over 50 per cent of deaths 
among infants between 5 months and 4 years of age. The poor nutri
tional and socioeconomic status of children~ togethcr with the lack of 
health center were the main factors causing great loss of children's life. 
The case-fatality in eight outbreaks which were followed up by the 
Department of Preventive Medicine of Iranian ministry of Health in 
1962 and 1963 was 2 and 6 per cent (1). In 1965 more th an 10,000 
deaths due to measles were estimated by the mentioned Department(22). 

VACCINATION TRIALS 

After the development of the live attenuated measles vaccine by 
ENDERS (3), Iran immediately launched mass vaccination campaigns 
with imported vaccines. In the first trial, the imported vaccines were 
prepared with EDMONDSTON, B, SCHWARZ and BECKENHAM 
31 strains. The clinical reactions of thcse vaccines were more severe in 
mountainous areas probably because of cold climates (22). The high 
cost and the vulnerability of the live vaccine constrained expansion of 
the vaccination program. However vaccination was carried out, al 
a limited scale, in the far remote rural areas. In 1969 another investi
gation was carried out (10) with two Japanese measles vaccines "DEN
KEN" and "BIKEN". The clinical reactions following vaccination 
with both vaccines were mild. The seroconversion-rate was over 90% 
in susceptible children. Following these trials, the Ministry of Health 
decidcd to use "DENKEN" vaccine, which was planned to be produc
ed locally, for mass immunization in rural regions. 

SUGIYAMA VACCINES 
Ir is worthy to be mentioned that this vaccine was first manufactur

ed in Chiba Serum Institute, J apan in primary baby calf kidney ceUs 
(CK) by using SUGIY AMA strain of measles virus attenuated by 
MA TUMOTO et al. (9) in baby calf kidney cells. This vaccine, at 
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the 73-rd passage level in bovine renal ecUs, was one of the two further 
attenuatcd vaccines which have been considered by the J apanese Me
asles Vaccine Research Commission (25) to be safe and could be used 
without immune-globulin. 

The seed material at CK-78 and the technology of production 
\Vere kincUy supplied by Dr. HASHIZUME, chief, Virus Unit of 
Chiba Serum Institute. Soon sorne 6'00,000 doses of lyophilized vaccine 
were made by Razi Institute and a new field trial was initiated in 1969 
by the Department of Preventive Medicine in several rural areas of 
the couuntry (11). 

~IASS VACCINATION CAMPAIGNS 

Soon 10ca11y manufactured vaccine was being used in expanded 
vaccination programs. The effect of the mass vaccination in reducing 
morbidity and mortality in rural Iran was remarkable. At the end 
ef 1971, vaccination coverage of only 37[/0 had brought a 56% reduc 
tion in morbidity and a dramatic faH in mortality due to measles 
complications (8). At the end of 1972, when about five million doses 
of vaccine prepared with SUGIY AMA st ra in at its 82nd passage in 
CK were used throughout rural Iran) the number of reported cases 
was 10% of that in 1966, when mass immunization was first being 
planned (table 1). At this time a further attenuated strain of SUGI
YAMA caUed 5F100, developed by MY AMURA et al. (19) in Chiba 
Serwn Institute of Japan by e1ution of virus from AIP04, and further 
passage in CK ceUs of the cloned virus, was received and used for 
large-scale production of live further attenuated measles vaccine (13). 
ln subsequent 4 years sorne 12 million doses of this vaccine were used 
in rural regions. 

AIK VACCINE 

AIK SEED VIRUS: AIK-C vaccine lot TV-12 was supplied by 
Dr. S. MAKINO, chief, Virus Research Department of the Kitasato 
Institute, Tokyo. This is a further attenuated virus derived from viru
lent EDMONDSTON-strain of measles virus developed by MAKINO 
el al. (5, 6). The virulent strain was passed 12 times in primary 
sheep kidney cclI at 33 oc. Plaques isolated in SPF chick embryo (CE) 
cultures were cloned in CE ceUs and one clone was se1ecred as vaccine 
seed virus and was called AIK-C strain. The 7th passage virus of 
AIK-C strain in CE ceUs was used for vaccine lot TV-12 (7). 
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Table 1. 

Morbidity due to measles in rural areas of Iran: 1966-1981. 

Year No. of cases reported 

1966 127,514 

1967 92,752 

1968 94,365 

1969 84,486 

1970 63,715 

1971 57,545 

1972 50,142 

1973 42,994 

1974 16,589 

1975 13,873 

1978 13,250 
1981 12,290 
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Table 2. 

Comparative Infective Titers of SeriaI Harvests of l\1easles Virus 
AIK-C Strain, in Human Diploid Cells MRC-5 and R-17 

No cf Type of HaNHt 1 Days F\:)I t TCID 50 
E)CpIrlrMnt c.n . NQ !,.oc;utaUon ~L~ 10) -_. 

1 8 , 5 
1 ! ~ 
2 t.R:-S ~ ! )87 
3 ~ 1 U7 
4 ~ 2 ~ 

1 1 ., ~I 5 
1 

~ 
4 8 - 1 

~R-17 
1 

~ H ~ 
1 ~ if ~ 
2 
3 7 
4 8 5-5 , i t~ i 8 1 2 

~ 

AIK VACCINE PRODUCTION IN IRAN 

The AIK-C vaccine lot TV-12 was directly subcultured (0.1-0.01 
PFU/cell) 5 times in human diploid ceUs HDC MRC-5 at 33°C. 
The cytopathogenic eHect (CPE) consisted of the appearance of smaU 
giant ceUs, as observed at the 2nd and 3rd passage, 7-9 days post ino
culation. At the 5th passage the time for the appearance of CPE was 
5-6 days. The maintenance medium was TC199 supplemented with 
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0.2% gelatin, 50% g/ml of erythromycin and 50% g/ml of kanamycin, 
at pH 7.6. This medium was changed 5 days post infection when the 
first CPE was observed. Two days later the fluid was harvested and 
fresh maintenance medium was added. It is possible to make 2 to 4 
harvests for each batch. 

This virus pool, after having met the requirements, was blended 
with stabilizer and freeze-dried in single or multi-dose vials. The virus 
content per dose, after lyophilization was 3.6 to 4.2 log10 TCID50. 

AIK VACCINE IN NEW UDC. 

In 1978 when because of general strikes during the Islamic revolu
tion, and foUowing a long-lasting currcnt failures and other shorrcom
ings, our stock of two diploid ceUs \,\'1-38 and MRC-5 were lost, we 
developed 10 HDC from lung tissues of embryos obtained from the 
Central Maternity Hospital, Teheran. Details about the characteristics 
of the new ceUs wiU be published elswhere (18); we only mention 
here rhat five pilot lots of measles virus produced comparatively in 
MRC-5 and in one of these local HDC, caUed R17 (table 2) have 
had 3Jmost the sa me titers and therefore this local HDC could be 
considered as a candidate ecU for production of measles virus vaccine 
in future if needed. 

FIELD TRIALS AND MASS CAMPAIGNS WITU AlK-UDC 
VACCINE 

In one field trial, 839 susceptible children were divided into five 
groups. Two groups were immunized with two home-produced vacci
nes (SUGIYAMA 5F180 ['.nd AIK-HDC) and three groups, wi,th 3 
other live vaccines (SCHWARZ, Leningrade-16 and BIKEN -CAM) . 
The clinical responses were not significaUy different in the five groups. 
However, the children who received AIK vaccine exhibited milder 
reactions. Seroconversion rates were 95.5-100% and the mean HI titers 
between 5.2 10g2 and 6.4 10g2 for AIK and SUGIYAMA vaccines res
pectively (14). In another trial, children, aged 12 months ta five years 
were immunlzed with SUGIY AMA 5F100 or with AIK-HDC vac
cine. Rcspiratory disorders such as cough, coryza and tonsillitis were 
more severe With SUGIY AMA vaccine than with AIK vaccine. The 
seroconvers:ion rates were 94.6 G7c and 97.8 for SUGIYAMA and 
AIK vaccines respectively. The HI titer was about one log2 lower 
in children immunized with the AIK vaccine (15). 

By 1977, both vaccines were being widely used, and by the end 
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of 1977 an 80c/o coverage had been achieved. AIK-HDC vaccine has 
gradually replaced SUGIYAMA vaccine and since 1981 only AIK 
vaccine-3 to 4 million doses are produced annually-is used throughout 
the country. 

THE PRESENT SITUATION 

It is worthy to be mentioned that fo11owing regular mass immuni
zations wlth mobile teams the high mortality due to measle.9 or its 
effects - in rural areas of the country disappeared and no more waves 
of major epidcmics are observe~t in remote rural areas. 

The high incidence of meas1es-infection in urban regions of Iran 
has been a matter of con cern during the last few years. Attention in 
the past had been focused to control the fatalepidemics in far remote 
regions of the country, while in cities people were asked to refer to 
the health centers for immunization of their children agai.nst measles, 
but most of peopIc neglected this suggestion and this led to an increase 
of the number of susceptible children in urban areas where mass po
pulations of low socioeconomic are living. Therefore meas1es epidemics 
have been frequent, during the last few years in the country. Fortuna
tely, the Ministry of Health of Islamic Republic of Iran, in cooperation 
with WHO (Expanded Programme on Immunization: EPI) has plan
ned to control measles in a11 chies and towns of the country. Both 
10ca11y manuiactured measles vaccine and sorne importcd vaccines arc 
being used in this new crusade against measles. In the same time ;l 

follow-up program, which is of primary importance for avoiding a 
rcturn of measlcs in the rural sec tors of the c0umry is be;Il[! pht1lv:J. 

AGE OF IMMUNIZATION 

Until 1979 the age of vacdnees against measles in Iran was nine 
ta twelve months. Revaccination was encouraged, especially when 
children were first immunized before 12 months of age. However, many 
deaths due ta measles were reported among four to eight months old 
infants living among low socio-economic circumstnnces (12). As pre
vîously reported (16), most neonates have adcquate 1evels of maternaI 
antibody to measles virus. Four to six months after birth, this antibody 
is no longer detectable in most infants. Evid~ntly, many of these child
ren still have a trace of maternaI antibody that probably, in combina
tion with ce11-mediated immunity, protect them against measles infec
tion. On the other hand, sorne childrcn older than four to six months 
may Iack the maternaI antibody to measies and may become victims of 
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the disease before their first birthday Therefore a new vaccination sche
dule has been suggested. We believe in our country it is wise to vacci
nate children at six to nine months of age and to revaccinate them six 
to ni ne months later. 

FREQUENCY OF LA TE COMPLICATIONS OF MEASLES IN 
IRAN 

It is weB known that DAWSON disease or subacute sc1erosing 
panencephalitis (SSPE) is a rare disease which is known to be a late 
complication of measles infection of early childhood. This disease is 
relatively frequent in Iran. From 1975 to 1984, 200 cases were diag
nosed as SSPE in our laboratory (2) 17,24). Since there were cont
roversial views regarding the i.nfluence of immunization with measles 
vaccine on the occurrence of SSPE (4, 19, 23), wc were Ïinterested to 
investigate association of SSPE with measles vaccination. According 
to our study on 200 cases of SSPE, the disease hardly could-be attri
buted to measles vaccination but was c1early associated with natural 
measles infection (23). 
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