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ABBTRACT
Folyrarphism s ohserved in the Sigiiet ting siage of Plasmodivm falcigarum and P

vivisix. b B 10% natients of Sudan, Yemen, Eihapia and Jezan of Saudi Arabia, rings wereof very
sinall size ranging from 0.7-2'y both round and oblong with cytoplasm of non-uniform thickniess,
while in 30% patients, rings were slightly oblong and bigger 6 e. 2-3 ) with non- uniform thickness
Alteration i size of B vivax ring Was also cbserved in abaut 10% patients in whom rings wers
shightly smaller (2-3 y) than that of its usual size showing resemblance with B faiciparum ring
variations in ting shape were alsc observed in 10% P falcipsrum cases in the patienis of
Bangladesh. Fakistan and tdia This palymorghism in Piasmodium with different phenotypic
SXPIESSIons seems to e dueito the mufations ageinst anti-malarisls. frequently used fo treat
resistant cases of makaria. )
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INTRODUCTION

Malariz, a disease of tragics remalns one of the ieading causes of morbidity and mortality,
Malaria is endemic in about 91 countries and daims 2-3 millian lives annually (Singh et al, 2004 I
Avallable data indicate dramatic increase in Flasmodium falciparum infaction in many couniries
including India and is & matter of concern. Emerging resistance to chioroquine by Plasmodium
threatens the health of hundreds of miilions of pecple exposed to the rigk of infection with this
parasie. A chloroguine resistant parasites have spread in many countries inchuding Indiz,
Fyrimethamire -Sulfadoxine {PM-ED} has increasingly become the crug of choice far the sreatmeam
of uncomplicated malariz. The emerging PM-30 resistance is of Inmediate concamn since itis an
affordable antimalarial drug for poor countries, Microsca pic examination of thin blood smear is the
routine method for speciic dlagnasis in majority of the hospitals, clinics and diagnostic centers
Itis cbserved that a fair percentage of technicians are ot able 1o differentiate between £ faiciparum
and F vivax because of lack of expertisa and poor quality of microscopes provided to them.
Treatment depends on the technician's report and in case of confusion F falciparum is declared
In such cases antimalarials like Fansidar, Metakelfin Mefloguin or Artimisine derivative are
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prescrbed by the clinicians Tn order to avoid any risk on the life of patient which finally leads 1o
the development of drugresistance by frequent dosing of these antimalarisls, whether tis P
falciparum ar F wivax. In the recent past, varying degrees of mutations against sulfadoxine.
pyrimathamine combination in P fafciparum and P eiviex have been reported in India and abroad
© {Bosco et al., 1998; Biswas et al., 2000; Nzila et al, 2000; Ahmad Das &t &l . 2006; Ahmad
Lumb &t al., 2008, Alam.st al., 2007, Lumb et al., 2008} Keeping the above facts in view, an
attemptis made to show varied forms:of ring of B faleiparum and P vivax along with other stages
which could be visible in thin and thick blood smears and helpin corract diagnosis and therehy
' prevent mutation by avoiging unnecessary loading of antimalanials used to treat resistant 2
falciparurm cases,
MATERIAL AND HETHDDS

Present study wag con numu from the biood smears of the p.aueut&afd]ﬁemrﬂ natienalies
during 2004-2010. The patients were from Sudan, Yemen, Ethopia, Jezan of Saudi frabia,
Bangladesh, Pakistan and India. Thin and thick blood smears were prepared on glass slides by
pricking finger of the patients and stalned with JSB and Giemsa stains. In P wivax, positivity was
recorded after looking into different stages of the parasite such as ring, trophozoite, schizont and
gametocyte, For £ falciparum, ning end gametocyte were the stages which were identifled before
daclaring ite positivity.

e RESULTS AND DISCUSSION

Dbsewatluns madefrom 300 siides colizcted from patients of different nationalities showed
varations from usual 5126 and shape of ring speciallyin P, falciparum. Size of ring in case of thiz
species ranged from 0.7 to 2 1 with lot of variations in their shape. The cytoplasmic portion was
not unifarm like that of a typleal ring. In some cases, It is very small and rounded {0.74) and in
others il is again small but ablong (1-2 y) (Plate 1), These types of rings were found in 5-10%
cases. About 20-30 percent B faiciparum slides showed ring of around 2-3 i but here oo
cytoplasmic portion was not of uniform thickness and showed similarity with P vivax ring in

- shape as itwas smaller and thinner. These variations were racordad mostly in patients of Sudan,
 Yemen, Ethupia and Jezan of Saudi Araba. In Bangladeshis, Pakistanis and Indians, mostly
sypical P faleiparum and P vivax stages were observed. In few slides of P falciparum, variations
were obzerved in tha rings which were comparativaly of bigger size than what was chserved in
Sudani, Yemeni or Ethopian patients. Male gametocytes showed scatterad chromatin in the
centre while female gametocytes showed compact mass of chromatin in the centre as usual,

Irs F vivas, rophazoites, schizonts and gametocytes were almost normal in all the nationals
with slight fluctuation n size. Schizonis generally showsd irregular distribution of merazaites and
not the typical rosette shape (Plate 1), '

Curing the present study, it was observed that the diagniostic stages were not typically
classical structures, particularly ring stages in F faloiparum, In resistant cases, rings were very

{34}



Different stages of Plasmodium vivax



PROC. ZCOL. S0C. INDIA

small, round or obleng with non-uniform thickness of eytoplasmic partion, not thin and uniform
like typical ring. In a few other A falciparun cases, rings were large like £ vivax ring in shape
which may cause confusicn in specific diagnosis. In £ vivax smaller rings were observed but herg
cytoplasmic purtion was thick with coarse chromatin rvass, This difference in size and shape of
ring in P fafeiparum and £ vivax might be due to alteration of amino acids at different codons of
Dihrofolate Reductase (DHFR) enzyme of Plasmodivm which resulted in drug resistance.
Resistance against sulfadoxine-pyrimathamine combination is developing fast with treatment
failures which are recarded in Tanzania, Kenya, Thialand and India (Bosco etal., 1998; Biswas
etal, 2000, Nzila et al., 2000; Magesha et al., 2001 Mulangua et al., 2001 Ahmad Das et al,,
2006, Alam et &, 2007, Lumb et al, 20089). Our recent findings have proved that mutaidons have
tzken place against sulfadoxine pyrimethamine in P. falciparum at different loci in different parts
of the country. Normal Plasmodium falciparun show amine acid sequence in DHFR enzyme as
M51, C59, 5108 and 1164, We observed single mutation in above enzyme at codon 108 as S108N
and double mutations as C59R & S108N ar N511 & S108N or S108MN and 1164L in Uttar Pradesh,
India. Triple and quadruple mutations were recorded as C59R plus S108N plus [164L and N51|
plus C59R plus S108N plus 1164L In Assam and Car Nicobar (A&N) island, respectively (Ahmad
Lumb et al., 2006; Alam et al., 2007}, Similar observations regarding mutations were made by
otherworkers in B falciparum (Flowe et al., 1997; Bosco et al., 1998; Biswas et al., 2000; Nzila
etal., 2000). We observed mutation in both P. falciparum and P, vivax which probably occurred
because of the fact that both the species co-exist and have similar biochemical targets which
were exposed during medication (Ahmad Lumb et al. 2006, Alam et al., 2007). The treatment
failure occurred because of the development of resistance specially in P, falciparum as a resull of
mutation which should be the reason for the polymorphism and different phenotypic expressions
of the parasite in the early stage i.e. ring stage which showed varied forms may resultin confused
diagnosis.

Palymorphism is observed in the ring stage of Plasmodium falciparum and £ vivax inthe
patients of Sudan, Yemen, Ethopia, Jezan of Saudi Arabia, Bangladesh, Pakistan and India. Size
of ring ranged between 0.7-2, both round and oblong having non-uniform thickness of cytoplasm.
Alteration in size of P, wivax ring was also observed which was slightly smaller {2-3 y) than that of
1= usual size showing resemblance with P falciparum ring. This polymorphism in Plasmodium
with different phenotypic. expressions seems to be due to the mutalions against curative
antimalarials frequently used to treat resistant cases of malaria.
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