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Periodicity of W. bancrofti microfilaraemia in Orissa, India
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INTRODUCTION

Periodicity is a biclogical adaptation inher-
cnt in the microfilariae {(mF). The microfilar-
iae of most filarial species exhibit to some ex-
tent o gircadian periodicity {Subramanyam.
1982}, Orissa situated on the eastern coast of
Tndia is an endemic home for bancrolian fym-
phatic filariasis. The mF rate in this area was
reporied 1o be 15,8 per cent {Kar, 1986}, In-
spite of high mF rate | there is no published
report about the periodicity of microfilariae
in this area. The present stedy is first of its
kind io report on the mF periodicity in Oris-
sa. The importance of mF periodicity has been
envisaged from the public health point to cor-
recily detect the mIF carmers in i communily
and 1o gstablish the periodic form of the par-
asite. This would also help to understand the
transmission dynamics of filarial digease.

MATERIALS AND METHODS

Twenty two human subjecis, T from village
Gangapads in Jatni block area and 15 from
village Panchukera of Pipili block volunieered
for the study. Both the villages are located 40 km
apart in the Puri district of Orissa. In an earlier
survey conducted by ws just prior io the study in
these villages the m F rate was found to be 8.065%
and 1T 4% for W bancrofi, respectively, All the
22 subyjects who volunteered for this stwdy were
detected 1o be positive for mF in their blood
during the parasitological survey.

Blood samplesi 100ul) were collected
from these subjects from 10 A M. to 10 A M.
of the next day. To delermine the periodicity
microfilariae{mF} levels were assessed by
counting chamber method {(Denham et al.,
19713 al @ aregular interval of 3 hours over a
24 hours period.

The mathemetical modelling developed by
Aikat and Das (1977} using harmonic
relationship between time (h) and mean mF

counts was used . The model is:
Yol = o o Cas (h-E)®.............

whene 'k’ is the peak bour ™Y is geomerse mean and
‘m’ iz 24 howrs mean of mF coants when 'h' approaches
Zero,
This equation {1148 further expanded as

Yihi=m+ bCos15h +c Sin15h ... ... 2]

whirn b=aCos |5k.c=afinl5fk.

0t = A2 g lamd am l5k=cfh

The time *h" was multiplied by 15 as 24 hours pempd
was companed 1o 360 degress in the model, Using least
Bquares estimation precedures (Kenmy and Keeping.
1551}, the parameiers m, b and ¢ are estimased as follows

m = 1/a® pum (Y), b= 2% sum (Y * Coa15h}

¢ = Ma®sumY* Sin 156k

wheme “n’ being number of chseration .

The slope s’ inequation {1) has been pested for sig-
nifhcance {Ho: s O by wsing F - plan sies 45 follows:

i n/f2*a2

U {m-5) | sum (Y923)- (sum{Y}]* D -n'2%a~2]

ol T amd n -3 degrees of freedom

The periodicity index, P1, has been caleu-
lated as Pl= 100 * a'm (o ascertain the noture
of periodicity. Some studies have shown
{Adkai and Dras, [977) thag if a = m, then Pl
should indicate the periedic form and if & < mn,
it should represent subperiodic or diuraal form
of the parasite. Since, wide variation in mF
count {1400 were observed, the mF counis
being 9-140 at peak time, the mF counts were
ireated as mF + | to compute the geometric
mcan and adjusted for 1 1o represent the cor-
rect geometric mean.

RESULTS

The resulis are presented in table 1. It could
be observed from table | that at 10 A M., the
beginning of the day, noe microfilaria (mF)
could be detected in any of the 22 subjects.
But some of the subjects started showing mF
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in the peripheral blood smear taken at 13
howrs, Ad about mid night (22 to 01 howrs), all
ihe subjects did show mF in the blood,
although mF counts were higher bevond 12
mid night and then declined. The estimated
peak time (k) Tor microfilariac apperance has
been ten minutes past 12 mid might in both the
villages, The mF counis al peak time have
been estimated as 12 and 20 in the two
villages. The value of slope “a® is found 1o be
statistically significant (p<.05). The estimat-
ed periodicity index, PLin the two villages
was high, about 148, suggesting the periodic
form of the filarial parasite in these areas, The
harmonic wave equation proposed above 151
good agreement between observed and
estimated mF counts (p < 0.05).

Takle 11 Periadicity of mF apperance b vwa villages of

umifivided Purd district of Orissa
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DSCUSSION

The swdy highlights important observation
on the periodeity of microflana , W bancrofti,
appearance inthe hunad blood, The W ban-
crofii is largely responsible for filariasis in
Orissa, The importani observation is that the
optimum time for blood collection showld be
argund 12 mid night in this area. Similar find-
ings were reported from Portblair, Andaman
and some other parts of the world (Das et al.,
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1987, Manson - Bahr and Bell, 1987; Mak and
Dennis, 1985) . The periodic index (P1), sug-
ges1 periodic form of W bancraftl inthis area.
However the subpeniodic forms of W bancrofii
have been reported from Thiland where , Pl =
50 and peak hour of apperance was al about
20 - 22 hours and in South Pacific, P1=25 and
peak was at 16 hours. The subperiodic form of
W barcrofti was not observed in these areas,
However, it would be helpful to study this
form of the parasite. This study would be of
use for community filariasis control pro-
gramme in detecting mF carriers,
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ABSTRACT  The pericdisity of microfilariae of the
filarial parasie, W bancmfe was studied in 22 haman vol-
unieers in 2 filarial endemic villages of undivided Puri
district of Qrissa by using harmonic wave equation. The
estimased peak Bour of microfilsrisemin was around 10
misulecs past 12 madnight . The mécrofilaria coums (M)
:t the PE::I "dm! were _u-ind 1101-:4.‘- 12 and i:nl'ﬂlhe two vil-

Bges @hndigd regpechvely. mupare of the pasasise W
bancrofii, was found to be nocrumal perisdicity inthese
areis where the mF rale was found to ke B.0% and 17 4%,
ruspectively.

REFERENCES

Aikat, TK. and Das, M. - & modified stalizlical meikod for
analysis of periodicity of microfilanss. Inaian J.
Med, Rex, 65 SB-64 (1977},

Diges, M. - Filariass in Andamas and Micobss Tilends. Part
Il - Perledelty of micrafilariae of W barcrofil, 1,
Comm, Dre., T: 250 (1975},

Depham, 4., Denals. DT el al.: Comparision of
counling chamber a thiick smear methads af
counting microfilanie:. Trons, & Soc. Trop. Med &
Hyg., &8 521-526 (1971

Kar, 5. K. : Epidemiclogical study an 1ymphatic ariasas
in endende zoneE of Orissa. J. Comm, iz, 18
HIT19EG],

Kensy, I F. and F-v::nn{.i E. 5. : The Mothemmicr af Sur-
tistics, Part I, D, ¥an Nostrained Company, Mew
Yok (1951}

Mangan - Bahr, Bell D.R. : Moweses’s Fropical Ditearer,



MICROFILARLIA PERIDDICITY 17

19th Editbon, ELBS (1987), l'_'hmhijl:lh'inﬂ:h Edishierg, pp: £30-4500 1945),
Mlark, M 1. W, and Denis, D. T. - Epidemilogy amd Cou- 5 0. iasis is spreading. Science Thday,
mrEAlEy Condml Disenid iw Warm Cilmare Coumirier, |'I.'|:|I'i'|: | T-Z3( 983N

Anthors’ Address: G, P, Chhotray, M.R. Ruanjit and Anil Kumar, Begional Medical Research Centre,
{Indian Council of Medical Research), Chandrasekhanpur, Bhubaneswar 751 016, Crrissa,
Indin, Fax: 0674 - 440074 E Mail: immuanad @dee, venl.net.in





