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Seasonal distribution of phlebotomine sand

flies-vector of viscersal leishmaniasis

S 1. Shrestha! & § K Pant?

The results of entomological studies, mainiy seasonal distvibution of
Phlc'botmnine sand flies-vector of visceral feishmaniasis (kala-azar),
tarried out in Dohar village of Dhanusha district in the year 1982 and in
Bansbari of Morang in 1990/91 are presented. It is noted that although
the high resting density of "h. papatasi with two peaks - one hefore and
other after monsoon were observed in both the places, the man hiting
m?uo. of Ph, argentipes, the implicated vectlor of kala-azar in India, was
high with only one peak starting from April extending upto November in
Banshari. The cases of kala-azar as recorded by Hospitals and District
Public Health Offices in Nepal for the yvears from 1981 (o 1990 are
IJf'escnted. The district wise case records from 1985 to 1990 are also
given, which shows the spreading of cases towards hill and west.
Lastly, it is strongly recommended that before starting the programme
of prevention and control of the disease a well planned epidemiological
study including of varions entomological aspects should be carried out

to avoid ill fate already faced by other global eradication programme.

INTRODUCTION

Fhe Viscorad Leishmaniasiz, which
also known as Kala-azar fhe black sicknes
o dizeare caused by protozoal parasite-

Toist g . . .
fersiinenig Dunoveni wnd transmission is
mutained through the hites of infected
satid flies. This disease has heen 2 public
ey . . - . .
lieal ?1 problem and plagued mankind sinece
VETrY 1ong time,

The discose had tong been confused
malarin and nat cleariv identified 1n
atcient Hindu medical tJaggl.
8T8 The first epi-
demiolopists and '

witl
writings
sutbreal. which
medical historians are of

ior Entumologist

-
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vision of Epidemiology,

voncensus that 1t was kala-azar had its
cpicenter in Jessors gn 1820 swwhere look
same 70,000 soul:. The epideniic progressed
and reached Burdwan in 1862 From 1872 o
1882 3t progrezsed towards North Bengal,
Bihar and Assam. In all those epidemics the
mortaiity was 2o high that the dead were
left 1 their houses or thrown into beeis or
rivers. Thus the vast vegion, the Gaugetic
Plain  was fand the  landszcape
epidemiology of Indian kala-azar althongh
there have beon outlicrs of discrete focl in
Tamil Nadu, Andhry Pradezh and Orissa
(Dezowity, 1988y The parasite was only
discovered in 1900 by Willlawm Leishman in
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spleen smears of 2 goldier who died from u
fever contracted at Dum-Bun, India known
as Dum-Dum This
observation was published i 1903, In this
very vear Charles Donovan found the same
paragite in smears muade  [rom splenie
puncture.  Patton in 1507 proved that the
leishmania could he found in
the peripheral

slhage

fever or kala-aszar.

Afage
wandering  histioeytes in
hload und that leptomonas
occurred in the intestine of insects fad upon
kalaazar paticits. The aetual transmission
ol L. Donovant by the zand {ly Phlebotonus
argentipes was demonsirated by the Indian
Kala-azar Commission (1931-1934), Recently
Goverdhan ot al 11976) reported isolution of
Phlebotomus fever virus from sandflies and
humans  during  the
Aurangabad, Maharasira, India,

forms

same  Scasong  in

For Nepal no relioble record s
available, Raghvan (19537 after a survey in
1949 concluded thut kala-azar was endemic
in the entire Nepal Terat.

However this disease ceased to be a
problem in almoest all the aveas of its
distribution, whenever antimalarin opera-
tiong with insecticide spraying were sturled,
including in Nepal in 1959, As the malaria
eradication programme progressed  ihe
insecticide spraying was withdrawn Jrom
many parle in [udia as well as in Nepal,
Thisz igz probably the reason the discase
assumed epidemic in North Bihar 1975-76,
the maximum being in 1077,

The sentor author [rst saw o case of
kala-azar in Dhanusha  distriet  while
investigating malaria o the year 19810 In
the year 1952 five cases of kala-azar were
reported by Janakpur Zonal Hospital,
IDhanush.

This arose the interest 1o study about
the disease in the country. First such study
was carried out in Dohar, Dhanusha in
1083, while he was still working for Malaria
FBradication P'rogramme (NMiO)  Simitar
quch studies was again conducted in
Bansbhari vitlage of Morang distriet in
1990/01 with the financial gupport from
THR,

Epidemialogical study, althougl 1s very
important, was not included in the present
studies.
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Situation of Kala-azar in Nepal

The record is not avaitable which mighy
ghow the magnitude of the problem before
the initiation of the DDT spraying hy
NMEO in 1959, The first ever publishgd
report. on health and health administration
in Nepal by Direcltorate of Health Services
in 1969 did not cven mention about kala.
azar or visceral leishmaniasis. However, the
practitioners in terai region recall sceing
kala-azar cases 1n the

course of their

practices.

During the present study period i.e.
1990/91 the efforts were made to gather the
record of kala-azar cases from hoespitals and
district. public health offices as far back as
possible.  Desowitz (1988) slated thal there
were HO7 cases with 47 deaths during the
period [rom 1981-85. [le also stated that the
status of kula-azar in Nepal is even less clear
than in Baugiadesh. Recently,
Division of Epidemiology published the
record for the period (rom 1980 to 1993,
Given below are the record from those two
SOUrces,

Table No. 1. Shewing the status of kala-azar in
Nepal from 1980 to 1990,

again

Year Number of Number of
cases deaths

1950 i1 2
1981 133 l
1982 266 35
1933 GO 4
1984 94 N
1985 GO 0
1980 130 6
1987 127 8
1988 443 1
1989 283 5
1990 424 4

oo . )
Some deserepancy in record published

by division of Epidemiology was noted about

446 in 1980, bul our record shows only 429,

The distriet wise distribution of eascs

in Nepal 15 presented below for the period
from 1955 to 1990.
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Table No 2 S

239

wemng dhistrict wiso diztribution of kaliiznr 195590,

Pstricts Broader Number of recorded cases in the years
topography
ofdisricts | qoss | 1086 | 1087 | 1988 | 1989 | 1990
Jhapa Terai { 0 { 1 2 0
Morang Teral 16 A6 A7 212 163 80
Suns=ari Tera 1 (i { 0 0 11
Saptari Teral 4 4 13 20 H2 29
Siralin Terai 21 53 65 178 26 73
Dhaonasgha Terai G 10 13 28 37 120
Manottan Teral 1 0 3 0 1 16
Sarlali Terai 2 0 () {0 0 b4
Reautatial Terai ] 0 (O 0 0 11
Bara Terai 0 {1 0 4 3 6
Banke Teray 3 1 (1 0 0
Maloaowanpur Valley 0 0 0 0 2 0
Surkhet Valley 0 0 1 0 0 0
Sankbuwasabh il 1 2 0 0 0 0
Dlankutia Hill ] U 1 0 0 0
Solukhumbu i 1 1 3 { ( i
Olhaldhunea Hill 0 0 2 0 7 14
Teral 60 110 127 143 283 429

From the iabics 1 and above it iz
apparant thal there does not seem to have
definite trend or pattern of case
vocurrences.  This might probably be due to
non-exigtence  of  the cuse  detection
mechanisim or the programme responsible
coupled witlh gome remedial measures, which
were taken trregularly in time and spaces
Tt al=o shows
that the problem is spreading westward and
hill< At least Okbaldhbunga
were {ound 1o be wutochthonous ocouring at
1200 - 1225

any

under politicnl pressures oniy,
(ive cuses in

an clevation of abow meler

above MSIL

Fntomological Study

the

: disensos
study of veeror) parasite and human beings

As owroany vector horne
are necessary tooanderstamd properly the
eptdemiology of kain-azar for proper planning
and control of the discave,
the diseaze kalu-nzar is the

studied, The Lhit

tn thix respecr
one  eost

resason In the discase

remained in dormant state during mass

campaign against malaria and also the

priority given 1o other diseases like

Japanese viral envephalitis, Now the
f 1

disease came back in many countries and the

studics are underway,
But in Nepal

prevention

no gystematic study
and control of the
disense is yei planned, Some entemological
studies were undertaken and the resulls are
nresented herein, First entamalogical study
was conducted in Thohar village of Dhanusha
digtrict and szecond such study wuas carried
out in Banasbari village of Morang district.
Unfortunately enough on both eccasions
seasonal distribution studies could only be
out. In DBanshari night landing
catehios were also included.

towards

carried

The corsiderations for sclecting these
villuges woere tat workable density of {les, (I
acces=1bility throughoeut the vear, and (¢}
recenl cases of kalo-nzar (VLD in the case of
Bonsbari, Morang.
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Description of Study Villages

The village Dohar is a small one wilh
enly 38 houses and 40 other structures,
which were used as animal sheds and barns.
The totat population of the village were 230
in the beginning of 1983,  All the houses
were mud-walled with thateh roofs. There
was o pond of abeut 3000 sq. M in the
middle of ihe village. This pond was used
for fish furming and makhan cultivation.
Besides there were lotus, eichornia sp., and
pigtis sp. There 15 also a small stream
flowing neorth seuith which was rich of
aguatic vegetation.

The village Bansbari is comparatively
liarge with 175 housce and only 33 other
structures used as animal sheds and barns.
The 1otal population of the village was 960
as per census laken during the work., The
houses were varying sizes and made from
different materials. There were a fow well
conslructed cemented housces but most of
the houses were mud-walled with thatch
roofs.  There were five ponds of varying
sizeg. There is alse a long irrigation canal.
All these water bodies woere rich of agquatic
vegetation.

Both the villages, Dohar and Banshbari,
are within 15 km. from Nepal-India border
and bordering with Sitamarhi and Jogbani
districts of Biliar state of India respeclively,

The main crop of both of those districls
are paddy. So far occupation is concerned
the peaple of Dohar largely depend upon
agriculture, whercas of Bansharl about 30
percent of the adult population work in
fuctory and other merchandise.

METHODOLOGY
Daytime resting collections:

Thiz invoelved the eollections of flies
from inside premises with {he help of
aspiration tubes and flash lights in the early
muorning hours from 0600 - 0900, In each
day of collections the caplures lrom 4 human
dwellings, 2 animal sheds and 2 mixed
dwellings were made by each collectors.
Such collectors were only two in Dohar one

240

is the present senior author with one othey
Entomaologist, Wherecas in Bansbari 8
collectors were employed part time to work.
In Dohar only one morning collections were
made every month and in Bansbari threc
morning collections and 2 night landing
colleclions were made ¢very month.

The coliections were kept separate for
cach dwellings in fest tubes and plugped
with cotton wool, They were thus
transferred to the lahoratory at
Janakpurdham in Dhanusha and Biratnagar
in Morang.

Night landing catches:

The night landing catches were carried
out only in Bansbari, Morang. For this the
collectors were divided into 4 teams of 2
collectors each.  Two such teams were
grouped together under one group leader
(Asgsistanl Entomologist} cach. In cach
group 2 bait collectors were kepl inside and
2 outside of houses and they were
exchanged at midnight.  The collections
were carried out from dusk to dawn next
morning (i.e. 18.00- 36,00 hours). ‘Two such
collections were carricd out every month.
The collections were kept separate for each
type of sheds and hours of collections in test
tubes. They were transferred Lo the
l[aboratory at Biratnagar for further
processing.

Processing of collected samples:

In the laboratory flies f[rem one
dwelling only were anaesthetised at a time
with chloraform. Then they were examined
for recumbent hairs (Genus Sergentomyia)
or creel hairs (Genus Phlehotomus) in the
and abdomen under sterioscopic
microscope.  Phlebotomus flics were further
identified Lo the species using identification
ey proposed by Lewis, 1978, When felt
necessary  other literature were  also
consulied.  Sergentomyia flies were kept in
10 dr. vialg and examined at later dates in
Kathmandu.

thorax
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DNA probing for Leishmania donovani

Oile i Bacshart PA argenfipes were
erushed onto DNA hybridization membrane
with proper record. The membrane were
received from Dr. Richard Lane and he was
also kind enough to process hy DNA probing
in London School of Hygiene and Tropical
Medicine, London for examination of
leishinania infection,

RESULTS AND DISCUSSIONS
Daytime resting collections:

In Dohar the collections were carried
out every manth from January to December
1983 except 1n March, when collections
could 1ot be carried out due fo unavoidable
vircumstance. In Bansbari they were carried
out from Mav 1990 to April 1991,
arranged below in tableg from January to
The Dohar

hut

December to easge caparison.

Fv]
=
[

data is included here as they ure not yvei
published and =0 {0 keep in record. Further
noted that the unidentifiable
specimens from Dohar were turned out to be
Fh. papaicsi. Thiz is go happened because
of the techinigues wsed in making permanent

it may be

shides.

The collection record of Phlchotomus
flies only are presented helow in table ne. 3.

From the ecollecilons given above in
table no. 3 the per man hour density of
Phlehotomus papatasi and Pho argentipes
were calculated and tubuluted below in table
no. 4,

Table No. 3 Shewing collcetions of female Phichotomine sand flies in Dobar, Dhanasha (Jan~Tee. 831

and Baosbart. Merang (May, 80-Apr, 91,

Dohar, Dhannsha Bansbari, Morang

Maonths Man Number collected Man Number coliected

hours honrs

gpent Total | pap. arg. ser. apent Total pap. arg.
Jan, 16 6 3 { 3 26.00 1 i 0
Feb, 8 2 ] 0 0 24.75 a 0 0
Mar. -- - - - 24,00 10 3 1
Apr. 4 97 32 10 5 24.50 316 297 1%
May 8 147 135 1] 7 25.07 121 112 9
Jun. 4 91 88 3 0 27.07 202 1688 34
Jul. ! 76 72 3 1 2R.78 204 257 3
Ang, 4 61 61 O 0 28.14 154 147 a7
Sep. 4 122 117 2 3 26,45 222 179 43
Oet 4 a8 37 1 0 28,50 247 2159 08
Now, ! 4 45 46 0 2 25,66 2004 184 21
Pyec t 6 56 55 1 O 25,40 39 30 9

L_'_l;c,;i ar ( 64 744 504 - 25 21 317.42 1340 1602 208

pon = Phe papatas] arg, = PPhooargentipes and ser. = PPh. sergent:

JHRLA, Got-Dee, 1689.4; 32
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Table No.d: Showing per nun hour density of Philchotomous papatast aod Pl argentipes iy Dohar,
Dhannsa and Bansbarl, Morang,
Per man hour density of Phlebotomus

Months Dohar, Dhanusha Banshari, Morang

Toral papatasi argentipes Tolal papatasi argentipes
Jan. 0.7 0.19 0 0.04 (.04 0
et (.25 .25 { { Q {1
Mar, - - 0.41 0.37 0.04
Apr. 24,20 20.50 2.50 12.90 12.12 0.78
May 8.50) 16.87 0.62 4.83 4.47 0.36
Jun, 2205 22.00 0.75 7.46 65.21 1.26
Jul. 19.00 18.00 0.75 .]0.22 8.93 1.29
Aug. 15.25 15.25 0 6.54 5.22 1.3]
Bep. 30.50 2925 0.50 839 6.77 1.63
Oect. 9.50 9.25h 0.25 867 7.68 .94
Nov. 12.00 11.50 0 T2 6.39 0.73
Dec. 9.433 9.17 0.17 1.64 1.18 0.35
Total 11.29 10.54 0.38 5.80 5.05 0.75

H omust be noted Nrst that 95 percent

ol the total
dwellings.

redsn

collections were
Thi= might probably for the
that other buildings like animal

{from human

sheds and pixed dwellings were wide open
with  broad daylight thus
nnsuitable for the sandflies to rest at day
titne.  Otherwize it noted that 20
pereent of Pho argentipes werce collected

rendering

was

from  animal sheds in the hills  of
Okhaldhunga, where animal sheds were
closed ot least on twe  gides, while

Investigating case occurrence in the area.

Table no. 3 ahove shows that during 11
monthe of 1985 & total of 60 man hours were
ut Dohar and 317 in Bunsbarl in 12
of  1990/91,  =earching
phlebotomine flies resting  inside
premiszes 1 the carly morning hours. Thus
a lotal of 13566 aud 4000 flies were collected
[rom Delhar and Bansbhari regpectively.
them 266 flies of Dohar and 1367 of Bansharn
were belonging (o the Genus Sergenlomyia.
The Mes from Dohar were Sergeniomyia
habu, geoffroy and  minutus from
Bansbari were Se. babu and kauli. The
deatils will be reported clsewhere at later
dade. OF the remaining 1020 [Ties of Dohar

spent
months [or

cand

and

Of

and 783 of 2633 from Banshari were males.
All these are excluded in ihe table no. 3
above,

Of the remaining 744 flics belonging to
the Genus Plhlebotomus G98 (93.80%) were
Ph. papatasi, 25 (3.36%) Ph. argentipes and
21 (2.84%) Ph. sergenti [or Dohar. Similarly
of the 1840 [cmales from Bansbarl 1602
(87.06%) were Ph. papatast and 238 (12.94%)
Ph. argentipes.  The details are presented in
Lable no. 4 above.

From the table no. 4 it 15 also apparent
that Ph. papatesi has two peaks of its
density - one before olther after monsoon.
The Luilding of the population starfs from
Aprml and reach its frst high in June, (Per
Man Hour Density, PMJMD 22.00)
second highest peak being in September
(PMIID 29.25), where as Ph. argentipes has
only one peak highest being in April (PMHD
2.50) for Dohar in 1983,  Similarly for
Banshart Ph. paprtasi showed also two penks
firet one in April (PMHD 12.12) and sccond
one 1 Oetober (PMHD 7.68), where as of
Pl wargentipes there was only one peak
starting from June (PMUID  1.26) and
extending upto Seplember (PMED 1.6:3).

and

JNDMA, Oct-Dee, 1994; 32
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This difference in peaking pattern of
Ph. papatasi angd Ph. argentipes might be due
to the time of the study. It iz noteworthy
to mention here that the study in Dohar
was carmied out just at the beginning of the
building up of the sand fly populatiou in the
area and with a few case occurrence in the
whole district. Recent study in the same
district showed comparatively good density
of Ph. argentipes. While the study in
Bansbari was conducted when already 7
cases were reported for the village of 960
population in the year 1989,

However, similar phenomenon of two
peaks of Ph. papatas: and one peak of Ph,
argentipes were also reported by Hati, 1983
for Hargovindpur, West Bengal state of
India.

Of the three species described above
Ph. argentipes was the only one reported by
Lewsiz (1978).  Other species he reported
guoting different sources were Ph. feshi, Ph.
major, Ph. comatus and Ph. hindustanicus.
The localities he mentioned for those species
alf He 1n hills. Zahar (198G quoting Kaul,
Wattal and Sanyazal (1879) reported that
during the period from June 1976 and
November 1979 in 31 districts of Bihar, India

243

recorded 19 species. Of them four
Phlebotomus species were papalesi,
argentipes, colobaernsis and shantoni. The
highest density found was of Ph. papatasi.

Night landing catches:

To understand the epidemiclogy of the
vector borne diseases it is very essential to
know the degree of man-vector contact.
Thus man-biting rate (MBR) becomes one of
the important parameter required for
determining Vectorial Capacity of the
vector{s) involved in the transmission of the
disease. PFor this reason the attempt was
made to collect flies alighted to bite bait
collectors at night in Banshari, Morang from
May 1990 to April 1981, The results of the
collections is tabulated below in table ne. 5.

From the table it becomes apparant
that a ilotal of 73 flies were collected of
which 58 (79.45%) were Ph. argentipes. This
shows that although the density of Ph.
papatast was high resting inside premises,
but the man biting of PAh. argentipes was
much higher. This also indicates that the
species argentipes must be the one
regponsible for the transmission of kala-azar
in the area.

Table No. 5 : Showing monthly man-biting rate (MBR) of Ph. papatasi and Ph. argentipes in

Bansbari, Morang 1990/91.

?' Man-biting rate of Phlebotomus flies (No. collected)
Months Total Indoor Outdoor
papatasi | argentipes papatasi argentipes papatasi argentipes
Jan. 0 0 0 0 0 0
Feb. 0 4 0 0 0 0
Mar. 0 (0.12(2) 0 0.12(1) 0 0.12(1;
Apr. 0.25(4) 0.56(9) 0.50(4) 1.12(9) 0 0
May 3.12(2} 0.19(3) 0.25(2) 0.12(1) 0 0.25(2)
Jun. 0 0.69(11) 0 0.76(8) 0 0.62(5)
Jul. 0.19¢3) (.25(4) g G.25(2) 6.37(3} 0.25(2}
Aug. 0.06(1} 0.44(7} 4] 0.50(4) 0.12(1} 0.37(3;
Sep. 0.19(3) 0.25(4) 0.37(3} 0.25(2) 0 0.25(2)
Oct. 0 0.37(6} 0 0.50(4) 0 0.25(2)
Nov, 0.32(2) G.56(9) 0.25(2) 0.75(6) 0 0.37(3}
Dec. g 0.19(3) 0 0.37(3) 0 0
Total 0.08(15) 0.30(58) 0.11(11) 0.40(38) 0.04(4) 0.31(29)

JNMA, Oct-Dec, 1994; 32
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The menthly biting density was nil for
two months of January and February and
J1e highest being in the month of June.
Almost equal number of argentipes flies
were landing on bait-collectors
inside(6) and outside (H).  Comparatively
high number of flies (9) were also collected
in the months of April and November
(MBR=0.56G). This shows that the
transmissible iz possible from April upte
November and the outdoor transmission
seems 1o be possible during warm montbs

collected

when the people have the habit of sleeping
oulside in the porch.

Iifforts were alss made to time the peak
biting activity of the flies. Given below in
table no. 6 is the hourly distribution of
night landing flies.
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papatasi dees not seemn to important in the
transmission of kala-azar unless unusual
situation occurs,

The mention is required here that
males were also collected along with females.
They werce probably following females either
after copulation or for the same after meals.

DNA probing for Leishmania Donovani:

A total of 271 Ph.argentipes were
crushed onto hybridization membrane for
DNA probing. They were submitted to
I}r. Richard Lane in London School of
Hygicne and Tropical Medicine and found
all 1o be negative for leishmania infection.
This may probably be due to poor sampling
or faulty technigue of crushing.

Table No. 6 Showiog hourly distribution of night landing PA. pepatasi and Ph. argentipes

in Bansbari - 1990/91.

Dercentage of collections of Phicbotomus flies in different hours of night

(number collected)
Months Total Indoar Outdoor

papatas: argentlipes papatasi | argentipes papatasi | argentipes
1800 1900 5.67(1) 0 9.09(1) 0 0 0
19500-2000 66701} G 9.09(1) 0 0 0
2000--2100 133321 12.06(7) 9.09(1) 13.16(5}) 25.00(1) 10.00(2)
21002200 6G.67(1) 10.34(6) 9.09(1) 7.89(3) 0 15.0003)
2200--2:300 26.66(4) 25.86(15) 9.09(1) 34.22(13) 75.0003) 10.0(2)
2300--2400 667D 13.80(8) 9.90(1) 7.89(3) 0 25.00(5)
24000100 13.33(2) 17.25(8) 18.18(2) 10.53(4) 0 30.00(6)
01000200 0 5.1703) 0 7.89(3) 0 0
0200-0300 G.67(1) 8.62(5) 9.09(1) 13.16(5) 0 0
030030400 13.33(2) 6.90(4) 18.19(2) 5.26(2) 0 10.00(2)
04000500 0 0 O 0 U 0
0500 G600 0 0 0 0 Y 0
Total 100015} 100158} 10011} 100138) F00(4) 100(2)

IFrom the fable above it is clear that
the biting of Ph. argentipes starty at 2000
hours when usually children in villages are
about to go to hed. The peak of the activity
were from 2200 to 0100 hours. Tt should

also be noted that more than 60 percent of

the eollected population of Ph. argentipes
completed taking their blood meals before

midnight. The human biting activity of Ph.

RECOMMENDATIONS

The reports presented herein should be
taken as preliminary obsevrvation only and a
step towards epidemiological and entomo-
logical study of the transmission of the
disease kala-azar. Before embarking upou
thie programme of prevention and control of
the disease a well planned systematic study
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should be undertaken. Such study shonld
include the entomological study in different
topo-ecological areas with a view to ilucidate
the following azpects, so that the vectorial
capacity could be estimated for different
areas. This will help 1n planning proper and
cheaper remedial measures in the areas
when needed,

a)  Determination of vector(s)
by Scasonal fluctuations of vector(s)

¢l Gonotrophic cycle of vector(si in
different arcas and seasons.

41 Fstimation of longevity of veeturi{s) in
different areas and seagons.

e} Probable resting places inside and
ontside houses.

fi Plight range.

g)  Susceplibility status te  different
insecticides presently in use in the
country and already cleared by WIHO
for public health programmes.

h}  Socig-econmic conditions in relation lo
disease transmission.

The study. if conducted properly, might
save from headache of spraving all the
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