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ABSTRACT

In the course of serological and parasitological studies of malaria, 1,018
pewsons were examined.  They were froms four different areas | A, B, Cand D)
in the region of Bandar Abbas and Minab, southern Iran, where malaria is still
endemic.  For the serological examtinations, the IFAT was used with P. falci-
parum and P. vivax antigens,

Several FA-positive reactions were observed in voung children, most
probably due to congenital antdodies.

In areas A, B, and particularly in arca C, the sero-pusitivity rates indi-
cate that malaria control measures have heen relativ cly effective in recent years.

The sero-positivity related to increasing age, and virtually negative in the young-
er age groups.  Parasitological findings show that miore positives were found
by concentration technigue than by the routine examination of thick biood films.
"This indicates that routine blood examination of fever cases 15 not able to show
the real infection rate in areas where malaria is still endemic.

A comparison between the serological readings obtained with extracts
from 204 blood specimens on filier paper and thuse produced by genuine plasma

samples has yielded practicaliy 1dcnt1ca1 results.
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INTRODUCTION

In Iran, a malaria eradication program was implemented in 1957, The
campaign was successful in the northern parts of the country, but response in
the south was less satisfactory due mainly to technical problems such as nomad-
ism, resistance to DDT and dieldrin in Anopheles stephensi, and the exophily
and exophagy of A. fluviatilis and A. dthali (MEQ, Iran 1968; Manouchehri
et al, 1872a, 1972b; Edwards, 1972).

The indirect fluorescent antibody (IFA) method was referved to as a
potentially valuable technique for mass-survevs of malana  (Voller, H. &
O'Neill, 1971) and may be useful for the assessment of malaria endemicity
and the malaria infection rate Draper ef al., 1972}, We used the IFA test in
the first sero-cpidemiclogical studies of malaria in Bandar Abbas and Minab,
where malaria is still prevalent, with the objective of developing the application
of this technique for malariological studies in Tran.

MATERIAL AND METHODS

Areas Studicd

The Bandar Abbas.and Minal areas are situated in southern Iran. on
the northern coasts of the Persian Gulf and Omar Sea, between approximately
in summer and rarely drops below 10°C in winter.  The annual rainfail is 100-
170 mm and the range of huniidity is usually between 40 and 8067

Malaria had been hyperendemic in this area up to 1950 and transmis-
“sion occurred throughout all months of the yvear. The malaria control pro-
gram, using DDT indoor spraying from 1930, has considerably reduced the
malaria incidence, bur the occurrence of resistance in A, stephensi to DDT in
1957 and to dieldrin ;'n 1959 has agam clevated the malaria incidence,

From 1957 onwards spraving continued with a combination of malathion
and DDT, applving two or three rounds malathion in the plain areas and two
rounds malathion plus two rounds DDT in the mountaincus areas every vear,
These measures cambined with some antilarval work such as oiling and use
- of larvivorous {ish, mass drug distribution and surveillance have again reduced
the incidence of malaria (Manoochehri, 1972h; Edwards, 1972), but they failed
to interrupt malaria wransmission entirelv. The prevailing plasmodia species
in these areas are P. falciparum and P. wivav. P. malarice has rarely been
observed.

The following areas were selv ted for study:

Area 4 : Two villages (Chello and Ghaleh-Zangi) situated near each ather in
the plain arca of Minab, with 335 population, where the main vector is A.
stephensi and the annual parasise incidence (API} during four vears from 19638
to 1971 was 10, 3, 26 and 4 respectively. This arca was subject to rather wide
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use of antimalarial drugs, especially mass drug administration though at irregu-
lar intervals, Three-hundred-and-thirty-one subjects in this area were studied.
Area B: Two villages (Ghohreh and Ghishan) situated near each
“other in the mountainous area of Bandar Abbas, with 891 population,
where the vectors are A. stephensi, A. fluviatilis and A. d’thali. The APA in
these two villages from 1968 to 1971 was 17, 25, 9 and 1 respectively, Three-
hundred-and-fourteen subjects were studied in area B.

Area €' One village (Sar-Rick) in the plain area with 471 population, where
no malaria cases were reported for five vears from 1967 to 1971, One-hundred-
and-sixty-eight subjects in this village were studied.

Area D: In Bandar Abbas city, 205 out-patient fever cases, suspected of hav-
ing malaria were examined. These patients were either from Bandar Abbas
city itself or from villages of the immediate neighbourhood,

The blood samples were collected in December 1971 and during the
first week of January 1972,

Blood sampling

From each subject, routine thick and thin blood filis were taken and
bload samples collected in two heparinized micro-haematocrit capillary tubes.

Onue of the capillary tubes was sealed at one end with plasticine and each
batch of 10 or 20 tubes was put in smail screw bottles and transferred on ice in
a thermos {lask to the laboratory of the Field Research Station, Institute of
Public Health Research, Bandar Abbas. They were centrifuged at 2000-3000
rpm for five minutes in a portable electric centrifuge. The tubes were nicked
with an ampule file and broken directly above the celfular part. The part
containing plasma was sealed at hoth ends and every batch of 10 or 20 tubes
was packed in a small serew bottle and transferred to the freezer { —20° to
—30°C) at Bazargan Agricultural Products Co. in Bandar Abhus city. The
superior layers of the cellular portion of blood in the tube were used for the
preparation of thick smears for detection of low parasitarmia {Edrissian &
Afshar, 1973},

The blood from the second capillary tuke (0.05 ml) was immediately
transferred onto filter paper (Whatman No. 1) producing a spot of 1.5-2 em
diameter. These blood samples were dried, packed in plastic bags and trans-
ferred to the freezer (—20° to —30°C),

Parasitologeial examination

All routine blood slides were processed by the personnel of the local
laboratory of the Malaria Eradication Organization. The slides were stained
using Giemsa stain; the thick films were examined for approximately five
minutes each.

In all cases with a positive reaction (1 [20+) in the IFAT the concen-
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trated thick films, stained with Giemsa stain, were examined for 15 to 30
minutes each at the Laboratory of Protozoology, School of Public Health and
Institute of Public Health Research, Teheran. In two cases, where the para-
site density in the concentrated thick films seemd to be rather high, re-examina-
tion of the routine thick films vielded positive results.

Scrological examination

Malaria antigens for the 1FA test were prepared as thick smear shdes
from washed cells according to Sulzzr et al. (1969) using P. falciparum and
P. vivax parasitized erythrocvies coilected from malaria out-patients at the
Ficld Research Statien in Bandar Abbas. Each batch of 10 slides was wrapped
in “onion skin” paper, packed in a small plastic bag and freighted together
with the collected plasina sampies and the blood specimens on filter paper in
an ice-hox containing dry ice {solid COZ2) to the central laboratory of the
School of Public Health and Institute of Public Health Research, Tehran, where
thev were kept in an ultra-low imperature cabinet {—70C).

The IFA test was done following the technique of Sulzer et al, {1969).
‘The plasma was diluted in two-fold steps starting at a ditution of 1:1) to
1:3120. “Wellcome® antihuman serum conjugate was used at a dilution of
"1:10 to 1:20 with 0.15% Evans-blue. The films were examined under a Leitz
Ortholux fluorescent microscope equipped with a Philips transformer, a high-
pressure mercury vapour lamp (Philips GST30W), a combination of exciter
filtlers BG38, BG12 and UGH, and a Leitz 470 g barrier filter.

Fluorescence was graded [rom negative to 4+ and a reading of 2+ in
-dilutions of 1:20+ was considered positive.

RESULTS

The results of the serological and parasitological examinations in 1018
subjects from areas A. B. G and D in the southern part of Iran are sumiarized,
respectively, in Tables 1, 2, 3 and 4. The age grouping is the same as that
_used by Draper et al. {1972). ['he tables contain, separately for each age-group,
“the following data : number of subjects examined, number of subjecis positive
for fluorescent antibodies, percentage of seropositives and geometric mean of
reciprocal titres (GMRT) of FA-positive cases and the logarithm of the GMRT
{Log. GMR'T), related to P. falciparom and P. viax antigens. Also included
are the results of the examinations of routine and concentrated thick smears
and the species diagnosis of plasmodia observed: P. falciparum, P. pivax or un-
known species. The Jatter pertains to cases of Jow parasitaemia with scanty and
deformad malaria parasites which were detected in concentrated thick smears
and most probably fors of P, eivax or P faciparum.

In Table 5 the global duta of arca A, B, C and D are compared.

The variation of sero-pesitivity rates according 1o age is illustrated for
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area A, B, C and D, respectively, in Figure 1-4, with P. faleiperum and P,
vivax malaria antigens,

In 204 out-patient fever cases in Bandar Abbas city {area D)}, where the
parasite rate and the sero-positivity rate were 135 and 269 respectively, the
serological results attained with the extracts from blood specimens on filter
paper were very similar to those produced by genuine plasma saniples from
capillary tubes.

DISCUSSION

Although in view of the type of antigen used in the IFAT an interpreta-
tion of the results must be made with caution, our preliminary serclogical studies
of malaria in the southern part of Iran do permit thz following conclusions :
several FA-positive reactions with P. faleiparun: and P, pivax antigens among
young children of up to two years of age in areas A, B and C were apparently
due to congenital antibodies (WHO, 1968).

The difference hetween the standardized sero-positivity rates in the IFAT
with P. falciparum antigen observed in the 2-16 vears old of area A (17%) and
area B (3%) is stauistically significant { X2 =2+.533; P <0.001). while the dif-
ference was less pronounced in the TFAT with P. virax antigen, area A 17%;
area B 106 (X2 =6,279, P« 0.05). Considering the much wider use of anti-
malarial drugs in area A this points to a different exposure to malaria infections,
in particular to P. falciparum, which could verv well be an indicator of better
operational success in area B as the original epidemiological situation was the
same in both areas. The comparatively low parasitological positivity in area
A (2.7%% as against 3.2%% in area B} and the virtual absence of P. falciparum
infections in area A could be explained by the effect of antimalarial drugs which
lowered parasitaemia but did not eliminate the parasites and prevent antibody
production,

In arca C where no malaria cases were reported since 1967, only two of
68 subjects with the age of 2-16 years were sero-positive; one of them having a
low parasitaemia. Both persons have a history of travelling to other malarious
areas.

In areas A and B the sero-positivity rates are positively related to n-
creasing age {Figs 1-4). This is gen=rally also the case with the GMRT. In
area C, 1t is onlv the age-group of 31+ years which has a significant sero-posi-
tivity rate. This phenomenon may reflect the result of an accumulative effect
of repeated malarial infections and/or age dependant immunilogical capacity

(Voller, 1971}, but it is nevertheless evident that in area C the malaria control
measures of recent years were relatively effective. This also follows from the
results in the younger age-groups in area A and B, where the specific immuno-

logical experience of adults may have resulted in producing immunological
tolerance to malaria.
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These studies also show that in areas A, B and C the number of malaria

parasitacmia cases detected by parasitological routine and concentration tech-
niques (Edrissian. H. + Afshar, 1973) was with 19 cases, considerably higher
than the number found by surveillance carried out by the local malaria eradica-
tion unit during the year 1971 (five cases). Most of these infections, 13 out
of 19, had a low parasitaemia detected in concentrated thick blood smears only.
Some of this discrepancy may be due to inadeqguacies of surveillance, to factors
inharent in the routine examination nf =ormat thick blood smears or due 1o
interference caused by a wide ute of antimalarial drugs and a still rather high
prevalence of malaria (parasite rates between 1.3 and 3.2%j in arcas A, B and
C, and thus a considerable aniibody residue apt 10 interfere with clinical symp-
tomatology which usually is the criterium for case detection activities.

Under the circumstances prevailing in area A, B and C, it must be con-
cluded that case detection by routine blood film examination of fever cases was
not able 1o show the real prevalence of mataria. While parasite concentration
methods permit to estimate the reservoir level much closer to its true value, it
is serological techniques, in particular the IFAT, that provide retrospective
information on man's contact with the parasite,

In 204 out-patient fever cases in Bandar Abbas city suspreted of having
‘malaria. the parasite rate was 13%. There was considerable correlation between
" sefo-positivity and parasitaemia in the different age-groups.  The sero-positivity

rate (26% P.f. and 239 P.v) was less than that observed in area A (42¢% P1.
and 29% P.v), but parasitaemia was much more frequent, This and the fact
" that routine blood examination detected the parasites in 25 out of 30 cases indi-
':(l‘_ate chat these were in majority acutely ill patients and that passive case detec-
tion is a valuable and essential component of surveillance.
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