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INTRODUCTION

The history of malana rescarch i India
modern times can be traced back to the last
decade of the last century when in 1897 Dr.
Ronald Ross, a PBritish Army physician, sta-
tioned in India, proved that bird malaria is
transmitted by Culer mosquitoes and narrated in
derail the development of the parasite in the
mosquito. In November 1898, three Italian
investigators, viz., 4. Bignami, G.B. Grassi and
3. Bastianelli showed that malaria was trans-
mitted in man in the same way as in birds, and
probably the transmission took place through
anopheline mosquitoes. Needless to say, the
observations of the Italian scientists were found
to be correct.

In view of the ippumerable cases of malaria in
the country, causing millions of deaths and
untold miseries to the people, the Government
of India took a positive step in 1909 for estab-
lishing a permanent organisation in the country
for dealing with the problems of malaria, which
gave rise to Central Malaria Bureau at Kasauli.

Special article.

Yndian National Scientific Documentation Centre
14-8atsang Vihar Marg
Special Institutional Area
New Dethi-110 067, India.

In order 6 have a vehicle of dissemination of
rescarch results on malaria and its associated
areas, the aforesaid committee started in 1910, a
half yearly periodical called Paludism, as its
Transactions. This periodical, most probably the
first periodical on malaria in the world, was
published from Simla and contained original
contributions devoted to morphology, anatomy
and physiology of the mosquito. Five issues of
the periodical were published till September
1912, when the periodical became the official
organ of the Indian Research Fund Association
and the title was changed to Indian Jounal of
Medical Research, the first issue of which
appeared in July 1913, Scientific Memoirs by
Officers of the Medical and Sanitary Departments
of the Government of India, publishing since
1885 [Vol. 1 (1885) to 12(1902) of the Memoirs
were titled as Scientific Memoirs by Medical
Officers of the Army of India} also got merged in
Indian Journal of Medical Research in 1913 itself
resulting in the change of the scope of the
aforesaid journal. Hence, from 1913 to 1928
there was no journal from India exclusively de-
voted to malariology.

Records of the Malaria Survey of India started in
1929 by the Indian Research Fund Association
{now Indian Council of Medical Research) filled
up this gap. In December 1937, the Government
of India tock over the public health and advisory
functions of Malaria Survey of India and the
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name of the Survey was changed to Malaria
Institute of India. In order to have comformity
with the name of the Institute. Records of the
Malaria Survey of India was rechristened as
Joumal of the Malaria Institute of India in March
1938, The scope of the journal graduaily
widened to include articles not only from the
workers of the Institute, but also from outside.
With the changed scope, the title of the journal
was once again changed to Indien Joumal of
Malariology (1IM) in 1947. Col. Jaswant Singh,
the first Indian Director of the Malaria Institute
of India, was the editor of the journal. The
Journal maintained 2 high standard and served
as the main vehicle for the dissemination of in-
formation on almost all aspects of malaria (Nee-
lameghan, 1963; Kumar, 1985; Sharma, 1985).

The National Malaria Control Programme
{from 1958 onwards known as National Malaria
Eradication Programme) achieved remarkable
success in its objective, and by 1965, the number
of malaria cases in India dropped down from
about 10 crores in 1950/51 40 about 100,000 with
no cases of death in 1965. The euphoria gen-
erated by the success gradually brought about
a natural decline in the malaria rescarch in the
country resulting thereby in the discontinuation
of the Indian Joumal of Malariology from
December 1963 (Vol. 17. No. 4). Till 1963, in all
30 volumes were published (Records of the
Malaria Survey of India—7 vols., Joumnal of the
Malaria Institute of India—6 vols,, and Indian
Joumat of Malariology-17 volumes) condaining
1112 articles from 475 contributors (122
foreign). The articles covered “all aspects of
malaria (human, avian, simian and rodents-
shsiology of malaria parasite, pathology, che-
motherapy, immunology, epidemiology, control
and eradication) and studies on mosquitoes both
“ulex and Anopheles (bionomics, distribution,
vectorial capacity, relation to malaria, destruc-
sion by use of insecticides, resistance to insecti-
udes), the Journal has covered valuable know-
iedge on rat-fleas, house-flies, bed-bugs, try-
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panosomes, blackwater fever, kala azar, filaria-
sis, plague, etc.”

In 1953, when Indian Joumai of Malariology was
running in its 7th volume, another journal
partially devoted to malaria entitled Bulletin of
the National Society of India for Malaria and
other Mosquito Borne Diseases sprang up from
Delhi. Till 1963, 11 volumes of the journal were
published when the title of the journal was
changed to Bulletin of the Indian Society of
Malaria and other Communicable Diseases in
order to have conformity with the changed title
of the society. The reason, that is, paucity of
articles on malaria, which caused the discon-
tinvation of Indian Joumal of Malariology in
1963 might have also occasioned the éhange of
the scope and thereby the title of the aforesaid
Bulletin to Journal of Communicable Diseases in
1969. From 1969 to 1980, again there was no
yournal from India exclusively on malariology.

The ecuphoria which cnguifed the malaria
eradicators of the country in mid-1960s wilh the
dwindling down of malaria cases below one lakh
and fatalities to zero in the whole country grad-
nally vanished as malaria staged a steady
comeback in subsequent years with much more
resistive power in its arsenal, and the number of
malaria cases touched the figure 64.67 lakhs in
1976.

INDIAN JOURNAL OF MALARIOLOGY

As malaria cases grew more gumerous the
literature on malaria also gradually picked up
momentum and in 1981, when the revival of the
Indian Journal of Malariology after a dormancy
of 17 years was announced, it received a warm
welcome from all parts of the world (JJM,1981).
This year (1990), the Journal is completing 10
years of its revival. Perhaps it is time to look
back and take stock as to how the journal has
fared in the decade that it has traversed.
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Yanie §. Yearwise distribution of vazious fypes of sriicles in LI

1981 1982 1983 1984 1985 1986 1987 1988 1989

{iditorials H 8 4 Q 0 0 g 4 g
Papers 18 19 19 T4 ? 14 22 “ 22
Short Notes 3 1 & 4 9 7 8 8 7
Onifuaries Z 3 £ 3 g a 9 1 9
Hook Reviews I o H 1 1 ] g 0 Q
Laeues 1o Bditor 3 0 Q ] ] 3 g 0 i
26 30 26 22 19 21 36 3 30

Foial

Laterature Output

During the penod uuder review, ne., 1981 io
1989, the journal has published 227 articles,
somprising research papers (151), short aotes
{63), obituaries {6} book reviews (3), editorial
i1}, and letter to the editor (1) {Table 1]. On an
average 25 articles have appcared each year.
The articles dealt with malaria in men and
animals, malaria control, anti-malarials, malarial
cntomology, malarial parasites, drag response,
animal studies, ete.

Cuality and International Standing

Smce 1960s attempis are being made 1o deter
mine the quality of journals using bibliometric
methods. These methods are based on statis-
ucal analysis of citations received by jour-
nals devoted to a subject over a certain period of
ume. The method developed by Bradford {1948)
telps us to identify the topmost journals, ie.,
core jourpals, in a subject. The method
developed by Garfield (1972) also helps us to
identify the best journals in a subject, as well as
their international standing.

The Journal Citaton Report (JCR), a com-
panion publication of Science Citation Index
nrovides the list of journals devoted to a field
according to their impact factors. The Subject

Category Table {Table 2) reproduced below
from the Journal Citation Report 1988 lists the
sjournals on Tropical Medicine in the descending
order of their impact factors.

Looking at the Table 2 onc can easily identify
the topmost journals in the subject and also the
standing of any journal on the subject covered by
SCI database.

‘The impact factor of a journal is basically a ratio
of citations received by a journal in a particular
calendar year on its citable items published dur-
ing the previous two calendar years. The impact
factor is not constant and usually undergoes
change every year. The impact factor of a jour-
nal for a particular calendar year is determined
as described below:

indian Joumal of Medical Research (1JMR)
published 243 and 281 source items in 1986 and
1987, respectively. These source items received
51 and 56 citations, respectively in 1988, Now,
the 1988 impact factor of JIMR will be

51+56 197
= 0.204

243 +281 524

The lourpal Citation Report provides impact
factors of some 4000 journals every year selected
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Table L lournals on Tropical Medicine ranked by
Impact Factor

INDIAN J. MALARIOL., VOL. 27, DECEMBER 19%

‘Talsle 3. Impact Factors of some {ndian Medical Journals
{1986}

S.No. Journai Impact Factor

mMo. Journal Impact Factor
fepraosy Rev. 1.921
am L Trop. Med. Hyg. 1.751
Frans. R Soc. Trop. Med. Hyg. 1.278
G inc A Leprosy 1.1
Y. Yrup. Med. Parasuol. 0.968
oo 4o Trop. 0.818
7. dAna Trop. Med. Parasitol. 0.614
3. frop. Med. Hyg. 0.286
3. Rev. i Med. Trop. 0.254
W, dam Soc. Belg. Med. Tr. 0.231
1L, L Trop. Paediatr. 0.217
2. Ann Trop. Paediair. 0.211
13, Irop. Geogr. Med. 0.190
14, Trop. Doct. 0.141
35, Papua New Guinea Med. 0.093
16 . . doonoses 0.83
L lent Afr. ] Med. 0.060

oo the basis of peer suggestions and -several
other parameters. The impact factor of journals
not figuring in the Journal Citation Report can
1150 be determined using the method developed
by us {Sen e al., 1989). Using our method we
Jetermined the 1986 impact factors of quite a
tew Indian medical journals as shown in Table 3
Munshi et 4, 1990).

i van be seen from the Table 3 that the impaci
factor of YIM is the highest among Indian
medical journals, whose impact factors we have
determined and shown in our paper. IJM would
fiave ranked Sth amongst the journals of tropical
medicine of the world in 1987, when its impact
“actor touched 0.897. It is worth mentioning here
<hat ever since the publication of impact factor
w JCR (ie., from 1975), not many Indian S&T
:ournals have reached the 1987 impact factor of
IM.

1. Adv. Biol. 0.069
2. Arogya G057
3. Indian Drug a7
4. indian J. Envir. Hith, 0.189
5. Indian J. Chest Dis. 0.096
6. Indian J. Leprosy 0.245
7. Indian J. Malariol, .58
8. Indian J. Parasitol. 0.100
9. Indian J. Paediarr. 5030
10.  Indian J. Phar. Sci. 34977

Tavle 4 depicts the impact factors of all Indian
journals covered by SCI during 1986 fo 1988,
Even from this list, it is quite clear that the
impact {actor of IJM is higher than most of the
Indian periodicals. 7t has been normally seen
that tmpact factor has got positive correlation
with the quality of journals. As the guality of 2
journal moves up or down so does its impact
factor. So it can be safely concluded that the
quality of IJM is definitely comparable with
other Indian medical or S&T journals. We can
very safely state that as far as impact factor and
quality are concerned IIM is good enough to be
covered by SCI, or any other international
secondary service devoted to medicine.

Coverage by International Abstracting and
Indexing Services

IIM is being covered by international indexing
and abstracting services like Biological Abstracts
(i.e., BIOSIS database), Index Medicus (Medline
database), Review of Applied Entomology, Proto-
zoological Abstracts, Quarterly Bibliography of
Major Tropical Diseases, Tropical Diseases
Bulletin. In 1960s, it used to be selectively
covered also by Excerpta Medica. It is strongly
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Table 4. impact Factor of Indian Journals covered by 5CI
. Journal Ympact Factor

1986 1987 1988

snm. Arid. Zone 3,028 0.006 0.000
5. Marer. Sci. - — 0.265
Loiourage 2.0607 0.012 0.006
Comp, Physiol. Ecoi. 5.065 0.051 0.060
Curv. Sci. 8317 4.150 .164
fanomon. 4.053 0.021 0.025
ndian J. Agre, Soi. 3,015 0.024 0.013
sndean [, Agron. 2,008 .004 0
tndign 1. Armm. Sci. 2.019 5.013 0.014
indian 1. Biochem. Hiophys. - 3.242 0.214
Imdian J. Chem. A 2.301 0.245 0.314
indian J. Chem. B 3.371 0,222 0.281
imdian J. Expi. Biol. — 0.687 0.151
indian J. Malariol. 3.528 0.897 0.392
inan J. Marine Sci. 069 3115 0.072
indian [ Med. Res. 0287 0,265 0.204
indian J. Pure App. Mat. 2082 0.069 0.064
Indan J. Pure App. Phys. — 2124 0.116
:ndian J. Radio Space Phys. - 2.056 0.047
imdaan J. Technol. £3.084 G.084 0.130
Indian Vet J. 0.022 0.010 0.017
fne & Trop. Agrec. — 3.047 0.023
L Adv. Zool. $.000 0.037 0.017
. Astrophys. Astron. i 311 0,453 0.585
L Biosci. 11347 0.387 0.282
A Environ. Biol, (.130 0.026 0.259
. Food Sci. Tech 4407 .098 0.044
L Genet 1.588

Comd...
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Tabie 4. Impact Factor of indian Journals covered by BOE s omed.

3.0, Journal Impact Factor

1984 g7 1988
9. £ Genl. Soc. India — 3144
M I indgian Chem. Soc. — 309 3.108
S Opics 0.635 3313 9,138
. A Scor ind Hes. 0.194 74188 3.238
3. Nad, Acad. Sci. Lea. 0.029 9.013 0.033
4, & fndian Acad. Sci-Anim. Sci, 0028 0.071 9.048
3. 2, indian Acad. Sci-Chem., Sci. 0,399 3,328 .30
¥, P indian Acad. Sci-Farth Sci. 4.386 15,106
¥i i+ imdian Acad. Sci-Math. Sci. .000 3334 2019
B, P Indian dcad. Sci-Plam Sci. 4.066 2098 036
3. Pramana 9.428 3.339 {1321
Hpo Hes. nd 0.032 U344 no1e
E3 S Sadhang 4.027 4.05%
ko Sankhya- s —_ RS 0.5
£3.  Sonihya-B 2.086 4.159
44, ¥ indian Inst. Merals 4.017 1.084 4,020

* plot coversd by SCI—If calculated by method of Sen er al. (1989).

‘et that JIM should be covered by such services
ais0 as Themical Abstracts, Current Contents,
Excerpta Medica and Science Citation Index.

it is cather strange that the most commonly used
directory of periodicals called Ulrich’s Inter-
aational Periodicals Directory which includes
detatls of abour 1,311,950 serials (1989/%
zdition} from all over the world is not aware of
the existence of ITM. Similar is the case with the
Sertals Directory, Despite its covering of
3 23,000 serials from all over the world in 1990,
LW could not find a place in it. This may be
brought to the notice of the publishers of the
aforesaid directories for its inclusion in their
aext edition,

internationality Index

As to the mclusion of a journal m Saence
Citation Index (SCI) the faciors considered are:
citation  data, journal standard and expert
iudgement. For deciding the journal standard,
neer review submission, editorial board mem-
bership and reputation of the publisher are
raken into account. In addition, timeliness of
publication and internationality of the journal
are also considered important for the inclusion
of a journal in SCIL As fo intermationality,
Crarfield observes “The geographical represen-
tatton of a journal is another consideration.
Unless a journal of interest to only a small
region of the world is exceptional in some way,
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Yasie 5. dditoriai Board membership of 1M

1981

Members 1982 1983 1984 1983 1986 1987 1988 1989 1999
nddian{a) 13 i3 11 10 10 10 10 10 0 10
Foregn(b) 0 oy g { i i ( G G Y
Imemationality i} ] g g o 4 3 9 g ¢
todex (1000 /a)
Vable 5. Nationaiity of articies poblished in LJM

Members 1981 1982 983 1984 1985 1986 1987 1988 1989
lwdian {a) 2 30 4 17 8 18 29 22 28
Boreigrs 1 g H 3 3 H it 1
st multinationad (b}

imernationality 4.55 a .17 3835 3 t6.67 345 it 337
fadex {109b/a)

we are less hkely 10 cover 07 (Garfield, 1990}, son-exsteni. Vo owr  knowiedge, only one

#.eeping the above observation in view, we shall
aow check the internationality index of 1M
aking into consideration the members of its
zditorial board as well as the nationality of the
articles published in the journal during the last
jecade (Tables 5 and 6},

CONCLUSION

¥row the icrnalionaily indexes depicied
Yables 5 and 6 ¥ is evident that IIM has been
and still today is only a local journal, and we
sirongly feel that the image of the journal has to
5¢ radically changed from local to international
for the following reasons:

The wncidence of malaria is oot resineied 1o
{ndia alone. It encompasses the entire South and
southeast Asia, parts of Africa, and many other
parts of the Third World.

Compared to 11s widespread madence, the jour-
nals solely devoted o malaria are practically

journal devoted to malaria 1e, Rivista de
Malariologia appeared from Fome since 1922
and ceased publication in 1967,

It is to be noted in this confext that there is no
internatiopal journal exclusively devoted to
malaria till today. It is time thal we take a lead
in this direction, and transform the Indian
Jfoumal of Malarivlogy into an international
wurnal. India has all the infrastructure ie., a
running journal on malariology as well as
referecing experts besides editorial, printing and
marketing facilitics. Possibly, our contribution
an malariofogy in terms of the number of papers
15 largest compared tc any other country’s
contribution. It is also likely that no other
country has so many rescarch workers js the
field as we have. With all these facilities in our
hand, it should not be difficult to raise the status
of the journal to an mternational one.

In order 1o miernationalize the LM the follow-
ing may be done:
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The Rgtturral Board should have a sizabie
nomber of internationally well-known cox-
verts drawn from various countries of the
world,

3 The ansformation of the journai into an

miernstional one should be given world-
wide publicity through correspondence and
other means to ensure regular flow of good
articles from inside and outside the country,
wied also a good number of subscribers or
wven  advertisements from  multinational
wicerns abroad.

Rigorous refereeing of each contribution
should be ensured by having a three referee
systens,

Tunely pubbcation of a jourmal cnsures
cegular flow of articles, coverage by inter-
national abstracting and indexing services,
sid also subseription by various libraries
aid individuals. Hence, the time schedule of
the periodical should be strictly adhered to.

The miernational abstracting and indexing
services including the Science Citation Index
should be kept informed. I some of these
services are not willing to subseribe, provi-
uon should be made for mailing free copies
tu them.

Tae quality of paper, printing and editing of
IIM is toferably good. However, it would be
hetter, if these areas are also taken good

care of
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fn vive Test for Sensitivily of Plasmodium jaiciparum to
Chloroguine in Faridabad Complex of Haryana (India)

USHA ARORA’. 3. SHARMA®, GURCHARAN SINGHZ, )X, DASGUPTA and

WV, V.L NARASIMHAM!

A study was conducted 10 know the chiorogpane senstivity of Plasmicaiim faiciparuny i Fandabad
complex of Harvana state where indigenous resistant cases of P. falciparum 1o chioroguine have been
dctected for the first time in the district. Out of 13 cases tested, 3 cases showed resistance at RIH level, 5

cases at RII levef and 5 cases at Rl level,

INTRODUCTIONR

Chioroquine resistance in Plasmodium  faici-
parum malaria has been reported from different
parts of the world (WHQO, 1986a; 1986h). The
problem becomes acute when drug resistance
coexists with vector resistance to insecticides. In
india, the problem of drug resistance bas becn
reported from many parts (Choudhury er al,,
1983; Das et al., 1979; De et al., 1979; Dwivedi et
af., 1981; Guha et al., 1979; Sehgal e af., 1973
and Verma et al., 1986). In Haryana chloroguine
sensitivity studies were carried. out in Hissar,
Sirsa and Gurgaon {NMEP Report, 1986 1o

Accepted for publication © 23 August 199,

{National Malaria Fradication Programme
%2-Sham Nath Marg
Pethi-110 054, india.

?'Regimsai Office for Heaith and Family Welfare
Fothi No. 3281
Sector-21/D
Chandigarh-160 022, India.

1988}, In these areas, no resisiant case at RII
level was found, The present study of drug
sensitivity was undertaken at Faridabad complex
of Haryana in January 1989 to know the drug
sensitivity status in the district.

MATERIAL AND METHODS

On the basis of epidemiological data (Table 1)
on malaria incidence in Faridabad complex, 5
villages reported to have adequate number of P.
faiciparum cases, were selected for the study.
Blood surveys of the active fever cases in these
villages were carried out. Only these P. falci-
panum cases showing ascxual parasite density of
1,000 or more per pf of blood were selected for
the test. Cases with history of 4-aminogquinoline
administration were dropped from the study.
Urine was examined by Dill and Glazko test
‘Lelijveld and Kortmann, 1970). Mixed infection
cases (P. vivax and P. falcipanum) and seriously
il patients were excluded from the study. WHO
recommended  standard  cxtended  field  test
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Table 3. kpidemiclogica) data for Daridabad district of Haryana waie

ean Population RS ABIR Mo, of +ve MNo. of Pf SPR AP} 4]
exam. cases cases

14 (328,000 201441 15.2 12623 3055 8.3 93 4.2

]

LR £358,000 214948 158 9314 2174 4.3 89 23.3
G 1395 000 221444 15.% 5394 0 24 3 72

Ly 1429000 221052 15.3

L
(v

2020 95 4.9 T4 3.7

[t 1484,000 262951 i7.

~t
[#%)

2056 434 a8 1.4 i

Talrle L Chioroguine sensitrvity of 2 jaloparem in Fandabad compisy
LAEE Age Bex 5.0 2-; D2 D3 D4 3 D6 D7 oD 321 D28 Level
a3, of
FERIS~
ance

4 5 5427 4507 1120 pig  Pg Pfg Pfg Pl Pip Plg Pig ]
35 v 9413 2373 693 213 Py Py Pig  Plg Py Pig Prg 3
i M 1168 373 Pfg  Pfg Vig Pfg  Plg Plg P Pig Py 5
5. 5 K% 3187 1547 933 B0 Pg Plg Plg Pfg Pig Pfg Plg S
W % 273 773 Plg Pig Pifg Plg Plg Plg 9440 — — Ri
5 o REEY 1200 213 6 Pfg  Pig  Pig Plg  Prg 1627 .. Ri

43 10426 8567 5226 3680 480 Pig  Pfg  Pig 580 e - Ri
2 ¥ W 14933 193 2213 240 Pfg Pfg  Plg Pfg 3733 - . RI
3. H N 3493 5040 Pig Pig Mg Plg Pig Pig Prg 4480 RI
. ta i 3250 7440 SB13 13553 BT20 067 2587 187 - R

i e W 33893 1640 13258 — _— — — 24111

g2 ki b 15480 8373 5147 —_ o . - — e - /ill

X b 37653 24453 21733 - e - — e _ RN

sotes  Figures from Day-0 to Day-28 indicate parasitaemia (Pf rings) per one mm? of blood; Plg = Plasmodium falci-
param gametocytes.

(WL, 19735 (28-days) was followed (o study i mg/kg body weight divided over 3 days, e, 1
wvo response on selected P. falciparum cases. mg/kg each on first and second days and S
Patients were given chloroquine base @ 25 mg/kg on the third day. All the study slides were
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stamed with Giemsz 3% for 30 mins. Parasite
density of asexual stages was counted against
300 leucocytes. Antimalarial drug ie., chiloro-
nuine phosphate was supplied by JDPL.

RESULTS

A total of 169 blood smears were collected to
screen out suitable 2. faulcipanom cases for the
test. Of those, 13 P. falciparum cases were found
suitable for drug sensitivity by in vivo test. Re-
sults of the test are shown in Table 2. Out of 13

¥ OHLOROQUINE 207

study area and carlier fooi of resistance

cases, in 4 (30.8%) parasitacmia was abscent for
the full observation period of 28 days showing
them to be sensitive. In 5 cases (38.5%), though
the asexnal parasites were cleared by Day-4 and
Day-5, there was subsequent resurgence of para-
sitaemia, showing RI level of resistance. In 1
{7.7%) case parasitaemia did not clear, but was
markedly reduced showing RII level of resis-
tance. In 3 (23.1%) cases the reduction of para-
sitaemia was less than 75% during the first 48
hrs and these cases were classified as high de-
gree of chloroquine resistance i.e., RIII level.
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HSCUSSIaN

In Harvana resistance at Rl and RI level has al-
ready been reporied from Hissar and Sirsa dis-
sicts during 1986-87 and 1988 (Fig. 1). Verma ef
@, (1980) have reported chloroquine resistance
of P falciparum in the neighbouring state, ie.,
Punjab. All the cases tested were indigenous.
Although the sample size is small, the resulis
dearly  indicate that a high degree of
chloroquine resistance in P. falciparum, (e, up
;o BRI level) is present in Faridabad disirict.
The results have provided much needed atten-
som for gearing up surveillance and anti-vector
ragasures. Further studies are warranted with
.arger sample size for change of drug regimen if
TRCOESATY,
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Breeding Habitats of Malana Vectorss 4. fluviatilis,

A. annularis and A. culicifacies,

in Koraput district, Orissa

35 SAHUL S raRiDAl, C SADANANDANED K. GUNASEKARAN, P JAMBULINGAM and

» K. DAS!

Anopheline broeding nabitaws were studied in two different geochmatic cones. The vectors o1 fluvianilis, A
annularis and A. cuiicifacies breed in all types of habitats. Streams were most productive for the main
vector, A. fluviaulis and breeding was intense during winter and early summer. In the rainy season,
treeding occurred in terraced paddy lields. 4. culicifacies were produced in large numbers in rivers in
summer and in paddy fields in rainy and cold scasons. Considering the vastness of these breeding habitats,
vector control measures by larviciding or any other bioenvironmental means will not be a feasible
alternative even 1hough house spraying poses serious probiems in this area due to several reasons. The

use of personal protaction methods is suggested.

INTRODUCTHON

The ity and foresied Lracts of ceatral, northern
and eastern parts of India represent a core of
stable malaria, with high endemicity and pre-
dominance of Plasmodium falciparum, which 1s
refractory to present control strategy. Recent
studies in hilly and forested tract of Koraput
district Orissa showed that 4. fluviatilis is the
major malaria vector and 4. culicifacies and A.
annularis play a minor role in malaria trans-
misston {Gunasekaran #f af., 1989). Inadequacy
of available techniques is due to the develop-
ment of insecticide resistance in 4. annularis and

Yector Controf Rescarch Centre
Medical Complex, Indira Nagar
Fondicherry - 605 006, India.

AL cadicdaciey {Sabu woal, ), exophiic

behaviour of A, fluviasdlis (Das et al., 1990),
parasite resistance 1o chloroquine (Mohapaira et
al, 1989), the people’s resistance to residual
spray and operational inefficiency due to re-
source constraints (Rajagopalan and Das, 1990).
Stmilar situations in other parts of the country
are not uncommon. In such situations some al-
ternative control measures need to be estab-
lished.

Integrated wvecior controf strategy with major
emphasis on bioenvironmental measures and
reduction of man vector contact with community
participation has been attempted in many arcas
and the resulis were encouraging (Rajagopalan
and Panicker, 1984; Sharma et al, 1986; Dua et
al., 1988). Therefore it would be desirable o re-
view the feasibility of undertaking an integrated
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vector controf sirategy in this hilly and foresicd
ract, Since information on the breeding habitats
s also essential for designing such strategy,
studies were undertaken from January 1988 1o
April 1989 in two different geoclimatic zones
viz., Jeypore and Malkangiri and the results are
diseussed.

MATERIAL AND METHODS
Study area

Korapui hsirict and s climate, topography,
nopulation cte, have been described earlier

INDHAN J MALARIOL., YOL. 27, DECEMBER 1990

{Rajagopalan ef ai., 1990). The study was carried
out in 11 villages viz., Benasur, Seamalaguda, B.
Singpur and Champapodar of Borigumma PHC
{Jeypore zone) and Bondhaguda, Siadimal and
MV-7 of Malkangin PHC and Bandhaguda,
Badapada, Dantipada and Bandiguda in Bonda
Hills, of Khairput PHC (Malkangiri zone).
Villages under Borigumma PHC are situated at
an altitude of 580-680 mts above MSE and those
under Malkangiri PHC at 150 mts above MSL
and Bonda Hill villages at 850 mitrs. Of these
villages, Champapodar of Borignmma PHC and
villages in Bonda hill arc situated on hill tops
where streams are the major breeding habitat.

Tabie 1. Estimated surface area of breeding habitats available v atudy villagey

FHC/ Village Surface area of breeding habitats within one km radius of the village (in m,z)
Altitude
Ponds Weils Streams River Paddy Other
fields
11000}
Borigumma
350 Benasur 21984 226.3 NA NA 3970 198
Seamalaguda 1257 3045 NA& 850 2170 HA
#. Singpur 50587 402.2 2100 1800 3650 104
{’hampapodar 1350 317 6000 NA 00 NA
Malkangiri
156 Bandhaguda 5600 1 5000 NA BG 200
M7 5240 15.0 A s i §72
Sadimal 124K} Lé 073 NA 30 3046
Sonda Auls... Khairpui
250 Badapada NA NA 1050 NA : A
Daniipada NA NA 2100 NA ¢ NA
Handhaguda NA NA 1030 Mt i N
Handiguda NA NA 1100 NA - A

¥ Htreare beds terraced into paddy fields.
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B. Singpur and Bondhaguda are situated o the
foot hills near strecams and are surrounded by
paddy fields. Seamalaguda and MV-7 are
situated near the bank of a river. Other villages
are in the plains surrounded by extensive low
land paddy fields. There arc a number of ponds
and wells in all these villages.

All breeding habitats within 1 km radius of the
study villages were identified, snumerated and
mapped. Habitats from cach type were ran-
domly selected and surveyed fortnightly to mon-
itor the seasonality of anopheline breeding.

Sequential sampling {Southwood, Y78} was
done using a standard dipper (10 cm diameter,
and 300 ml capacity) in all habitats, One dip was
taken at every two meter interval in streams,
rivers and ponds along the edges and at one
meter interval in paddy ficlds along the periph-
ary. Two to five dips were taken from each bor-
row pit and irrigation pool depending on the
size. Three to five hucket samples (3 lit capacity)
were taken from each well, two/four from the
sides and one from the centre. The number /type
of the breeding habitats surveyed in each village,
total dips taken asd number of positive dips
were recorded. The immatures collected were
reared to adults and identified.

RESULTS AND DISCUSSION

The perennial breeding habitals are sircams,
rivers, poads and wells and the seasonal breed-
ing habitats are paddy fields, borrow pits, hoof
marks and irrigasion pools. The extent of
breeding habitats in villages of different altitudes
is given in Table 1. In Borigumma and Malkan-
giri PHC areas ponds, wells, paddy fields and
other transient habitats are common to all vil-
lages, streams are present in foothill and hill top
villages only and rivers in riverine villages. In
Bonda Hills of Khairput PHC streams and ter-
raced paddy fields are the only breeding habi-
fais.

211

A toial of 20 anopheline species have been
wentified from all habitats (Table 2). Habitats
with running water, such as streams, and rivers
were found to support breeding of eight vector
species viz., 4. aconitus, A. annularis, A. culicifa-
cies, A, jeyporiensis, A. maculatus, A. philip-
pinensis and A. varuna in higher numbers as
compared 1o stagnant water habitats like ponds,
wells, irrigation pools and borrow pits where the
son-vector species breed in higher numbers
{Table 2). Since only three species namely A.
fluviatilis, A. annularis and A. culicifacies have
heen incriminated as vectors in this area, further
analysis is restricted only to these species.

In streams twenty species have been recorded.
Breeding occurred throughout the year, with a
relatively higher density during winter season,
{November-February). During rainy season
breeding was loss due to swift water current and
flushing away of larvae (Fig. 1).

Comparison of species composition in streams
at different altitudes shows that at 850 mts
(Bonda hills) A. fluviatilis was the most pre-
dominant breeder among the vectors and the
density of A. culicifacies and A. annularis was
very low. At 650 mts, both in hill tops and
foothills 4. culicifacies was predominant over
the other two species in summer and early mon-
soon period, However, in winter months 4. flu-
vigtilis was predominant in hilltops and 4. an-
aulans in foothills (Fig. 1). At lower altitudes
ie., 150 mts. A. culicifacies was predominant
over A. fluviatilis throughout the year and in late
winter and summer 4. annularis was predomi-
sant over the other two species. This cannot be
attributed entirely to altitude since the stream
sampled at 150 mts was dammed by the in-
habitants of the nearby village in summer and
late winter season thereby stagnating the water,
This might have favoured breeding of A. culici-
facies and A. annularis.

A total of 18 species were identified from the
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<otal  anophelines was A culicifacies. A
annularis and A. fluviatilis were found in low
densities (Table 2). The breeding of vector
species was higher during winter and summer
months, November to June, with a peak in
“ebruary, and lower during rainy months. No
iarvae could be collected during the months of
sugust and September, when there was heavy
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Breeding of three vectors in streams from different ferrain.

rain. During rainy scasons the rniver was
completely flooded and the grassy margins all
along the course of the river were submerged
and hence anopheline breeding was very low.
During winter and summer, the water level
receded and the margins became grassy and
many pools were formed in the river beds,
favouring anopheline breeding. There was no
difference in the scasonality of breeding of 4.
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Fable I Momber of anopheline species emerped from different Dreeding habitats of Borigurama, Mallangiri and
Khairput {Honda Hills) PHCs

5L Speces Stream River Pond Well Paddy Irrigation Pit
Q. field pooi

Lo A aconitus s 10 73 ’ 3 2 5

0an 0.2y £8.59; {0.04} {0.16) (0.24)

%o hownnudans 47 405 1347 16 100 63 107

NiX) (1.7 (9.3} {057 {4.01) (4.7 (5.19)

3 A culicifacees, 1802 993 383 d64 270 28 89

{25.3) (57.1) {2.9} 116.48) {10.8) (2.2) (4.32)

4. o fluviandis 1234 189 144 75 154 ! 24

174} {3.6) {12} (2.66) 16.18} 10.08) {1.6)

i, plulippinenss § 10 35 ] 4 19 10

187y 0.2y 0.28) (0.16} {149} {0.48)

B veruna 59 30 43 4 i3 10 n

L0.8) 08T 0.39) (0.32) 10.6) 0.79) (0.53)

T A acuiaies 238 X7 19 B 12 g 0

343 (0.3) 013} {0.28; {0.48)

B A4 eyporiensis 823 4 154 26 414 1 20

1.0 (2.3) ) (0.92) {16.6) {0.08) .97

A egernimis H 129 536 137 173 62 59

W 4. barbirostris 121 114 s 07 87 24 95

Yo AL subpictus 395 330 7324 42 237 994 875

12 4 cagus 17 4495 973 #40 748 43 37

13 A4 jamesi 58 22 393 3 i3 13 53

ta, A ramsayi 2 i Y ! 3 0

13, A4 iplendidus 579 2 304 117 Y iy 3

it A theobaldi 337 36 4 15 v 9 U

1 A essellatus 7 i i 5 & 5

1. A majidi ) 3 i 3 g ] 0

¥, A pallidus 52 9 130 55 392 16 16

20. A sergent H 1 2 3 0 0

MNon vectors total 240" 1461 10371 2216 1522 1152 1796

{3447} (278) (840 {(78.7) {61.1) £90.49) (87.0%)

Grand total 07 5239 12344 2815 3 1273 2062

* All the non-vector species combined together; Figures in parentheses denote percentages.
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culicifacies, A. fluviatilis at the different aititudes
{Fig. 2).

There were 18 avopheline species breeding in
nonds, majority of them being. non-vectors
(Table 2). Among the vector species A
snnularis was predominant over A. fluviatilis and
A. culicifacies and accounts for 9.29% of total
anophelines. Vector breeding in ponds occurred
throughout the year with a peak during post-
monsoon or cooler months {November to
February). This was due to increase in the water
ievel following the rains and growth of vege-
iation. There was po difference in seasonality in

Breeding of three vectors in river from different tetrain.

breeding of vectors in ponds in different alti-
tudes. As already stated, ponds are not found in
higher altitudes.

Fifteen anopheline specics were recorded from
wells. A. culicifacies (16.5%) was the predomi-
nant vector species breeding in wells followed by
A. fluviatilis (2.7%) and A. anmearis {0.57%).
The breeding of A. culicifacies was higher during
rainy season showing a peak in the month of
August-September. Similar trend of breeding in
wells was observed in all types of terrain. It may
be mentioned that in other habitats breeding
was low in rainy months due to flushing away of
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‘arvae while the wate: (o wells was undisturbed
and hence breeding was higher in these months.

Sevenicen speaes wese recorded from paddy
ficids. In this habitat aiso, A, culicifacies (10.8%
of the total) was the predominant species next to

A vagus. A. fluviatilis and A. annularis were also
found breeding (6.18% and 4.01% of the total)
since rice cultivation s mainly rainfed, contri-
hution of paddy fields to vector breeding is re-
stricted to the months of Juns to February. The
larval density reached a peak during August-
September (rainy months) and during cold sea-
ST

Transient breedmg  habitats ke rain water

pools, hoof marks and borrow pits also support

anopheline breeding during post rainy and cold
seasons. These habitats were found to predomi-
aantly support the non-vector species (90.5%).
However among the vector species 4. culicifa-
cies (3.75%) dominated over the other two vec-
1ors,

The study shows that the vectors of malaria m
Boraput district viz.,, 4. fluviatilis, A. annulans
and A. culicifacies breed in all types of breeding
habitats in varying proportions. The preferred
breeding habitats of 4. fluviatilis were streams
and terraced rice fields. Peak density of the
species was found during cooler months in all
habitats.

A, cdicifacies  preferved 1o breed in river,
strearns, wells and paddy fields. The higher den-
sity of this species was found during winter and
summer months in river and streams while if
was during monsoon in wells and rice fields.
Breeding of this species also depends upon the
aititude. At higher altitudes it is negligible but at
tower altitudes it breeds in higher numbers.

A. ansudgris preferred 1o breed in ponds with as-
sociation of vegetation with a peak density dur-
mg post-monsoon period. there is no difference
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in the scasonality of the breeding of 4. annudaris
in different terrain and altitude.

The study shows that the perennial water bodies
tike streams, ponds and wells are the important
freeding habitats supporting vector breeding
throughout the year. Among these streams are
the most important and wherever they are pre-
sent perennial transmission is observed.

Seasonal breeding habitats, particularly terraced
paddy fields increase the density during the rainy
and post rainy months, the period of peak
malaria incidence. Since these habitats cover
vast areas, antilarval measures will be ineffective
and impractical. The vectors in this area are re-
fractory to control with residual spray. In this
situation, attempis should be made to test other
suitable methods of controf such as use of insec-
ticide impregnated bed nets, curtains, slow-re-
lease repellents etc., which can be implemented
with active community participation.
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Influence of Some Growth Promoting Substances on
Multiplication of Plasmodium falciparum in vitro

NK SUTAR! and .M. RENAPURKAR!

4 number of growth promoting substances used in plant dssue culture were investigated for their effect
on cultures of malaria parasites. In all, seven such growth promoting substances were employed. Out of
these, only three substances, namely indoleacetic acid, indolebutyric acid and gibberellic acid improved P.

Jalciparum growth in viro.

INTRODUCTION

Several workers have used growth promoting
substances like hyposanthine (Zolg et al., 1982)
to improve P. falciperum multiplication in
cultures. Besides hypoxanthine a number of
substances are being employed to improve cell
multiplication in plant and animal tissue culture.
The effect of these substances viz, 3-indo-
leacetic acid (IAA), 3-indolebutyric acid (IBA),
gibberellic acid (GA) etc, on P. falciparum
multiplication has not been investigated by any
worker so far. As we have been striving to
cstablish cultures of 2. falciparum in vitro and
improve parasite multiplication we considered it
worthwhile to evaluate the effect of some of
these substances on P. falcipanon in vitro.

Accepred for publicarion: 5 November 1990,

“*Dcpartmcnt of Zoonosis
Haffkine Institute
Parel
Hombay-400 012, India.

MATERIAL AND METHODS
Incorporation of growth promoting substances

Except GA, the material was incorporated at the
concentration of 2pg/lit in the medium. For GA
the concentration used was 3Spg/lit. The fol-
lowing piant hormones/chemicals obtained from -
Hi-Media Laboratories Pvt. Ltd. (India), Bom-
bay were investigated.

{a} 3-Indofeacetic acid (1AA)

{b) 3-Indolebutyric acid (IBA)

{c} Gibberellic acid (GA)

{dy 2-4, Dichlorophenoxy-acetic acid
(e} a-Naphthylacetic acid

{fy Meso-inositol

{g} 4-Nitrophenyl phosphate

Preparation of solutions

Bxcept for 3-1BA all solutions were prepared in

double distilled water (DDW). In the casc of 3-



g

HA two drops of dimethyl formide (DMF) were
wlded to attain complete dissolution. These
sofutions were filtered through 0.22pm millipore
‘ilter and then incorporated in the RPMI 1640
complete medium  to achieve the requisite
woneentration.

in wil the above experiments, fresh medium
APMI 1640 was added every 24 hrs by replacing
the old medium. Initial parasitaemia  was
:ecorded at the time of setting the experiment.
the parasite growth was observed by taking
smears after 48 and 96 hrs. The experiments
were repeated for three 96 hr cycles by adding
iresh  erythrocytes and  bringing down  the
parasttacmia to 0.1%. Data was worked out on
the basis of parasite growth during three cycles.

HErviheacyte suspension

Fresh erythrovyvies of A+ group were used for
the  experimental  work  for  diluting  the
parasitaemia. The blood was obtained [rom
healthy donors and 5 per cent suspension was
nrepared in RPMJ 1640 complete medium. The
srythrocytes stored in citrate phosphate dextrose
(7PD) were used within 3-4 wecks of collection
and 0.5 mi normal cell suspension was added in
zach culture dish (35 mm x 10 mm).

Cuiture of parasites

Yarasitized  ervibrocyies  were  obtained by
sollecting 6 mi aliquots of blood in 1 mi CPD by
venepuncture from clinically diagnosed cases of
Stasmodium falcipanun malaria from Malaria
tnit, Vashi, New Bombay, Distt. Thane
National Malarta FEradication Programme
Lnit). The blood samples were collected and
srought to our laboratory at Haffkine Institute.
‘The samples were examined, by preparing thick
andd thin smears and staining the smears with
0% (iemsa. The levels of per cent parasit-
semia of the samples were recorded. Five per
sent cell suspension was prepared in complete
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RPMI 1040 medinm. Cuitures were el up by
dispensing 0.2 to 05 ml parasitized cell
suspension in each sterile disposable plastic
culture dish (35 mm x 10 mm). To this was
added 1 ml of complete medium. These plates
were then placed in a sterile desiccator (size 160
mm x 255 mm) containing a white candle, The
candle was lit and lid was sealed leaving the
stop-cock open until the candle extinguished.
The stop-cock was then closed and the
desiccator was placed in 37°C incubator, This
maintained the requisite atmosphere of CO»
inside the desiccator (Jensen and Trager, 1977}

Changing the culture mediom

The culture medium was changed every 24 hrs.
The old medium was removed from the culture
by gently tipping the petri-dish and aspirating off
the medium with sterile pasteur pipette. 1.5 mi
of fresh medium was added back to each culture
dish; cells were resuspended by gentle swirling
and plates were replaced in the desiccator. Thick
and thin smears were prepared after 43 hrs and
96 hrs. Two plates were set up for each
experimental medium consisting of one growth
promoting substance. Likewise two plates were
set up for control medium RPMT 1640 which did
not have any growth promoting substance.
Smears were stained with Giemsa and parasite
count was determined.

Parasite multiplication rate

Parasite multiplication rate was caiculaied as per
the following formula:

Final Parasitacmia
x 1)

Initial Parasitacmia
Statistical analysis
Student’s unpaired U test was applied for

statistical analysis of the data pertaining t©
parasite multiplication.



SUTAR ANL RENAPUREKAR: EFFECT OF GROWTH PROMOTERS ON PF CULTURE

RESULTS

Parasite multiplication with various growth pro-
moting substances is presented in the following
account.

{a} Findoleacetic acid: When 3IAA was
incorporated in the medium there was distinct
improvement in parasite multiplication. The
parasite multiplication rate was 790 and 280,
where as in the comtrol it was 130 and 170,
respectively for P. falcipanum (Table 1).

{b) Iindolebutyric gad: 3-IBA also increased
parasite multiplication in vitro. The parasite
multiplication rate was observed to be 1370 and
G20 at 48 and 96 hrs respectively (Table 1.

(¢} Gibberellic acid: The use of gibberellic acid
produced higher parasite multiplication rate.
This can be seen from the data presented in
Table 1.

{d) 24-Dichiorophenoxyacetic acid: In the case
of 2,4-dichlorophenoxyacetic acid also, we ob-
served improvement in parasite multiplication.
The parasite multiplication rates were 200 and
53¢ for P. falciparum (Table 1).

(e} a-Naphthylacetic acid: Although there was
improved parasite multiplication with a-Naph-
thylacetic acid in comparison to GA and IAA, it
was low (Table 2).

(£} Meso-inositol: The use of meso-inositol in the
RPMI 1640 medium did not produce any
significant improvement in parasite multipli-
cation as seen in Table 2.

{g) 4-Nitrophenyl phosphate: As with meso-mno-
sitol, there was no improvement in parasite
multiplication rate when 4-nitrophenyl phos-
phate was incorporated in the medium. None of
these substances, however, produced any ad-
verse effect on parasite growth in vitro (Table 2).
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These findings are summarised in Table 2. From
the data, #t appears that it couid be possible to
use TAA, IBA and GA for enbancing in vitro
multiplication of £. falciparum.

in Tables 3 and 4 percentages of different
parasite stages seen in the smears obtained from
cultures treated with different growth promoting
substances are shown. These tables reveal that
the percentage of schizonts was high in cultures
carried out with IBA and 2,4-dichlorophen-oxy-
acetic acid. In case of other growth promoting
substances higher percentage of schizonts was
observed in the medium containing NAA.

IMSCUSSION

Gustafson (1936, 1938} studied the effect of
synthetic hormones on fruit formation in plant
tissue culture. He ¢ried several substances like
indoleacetic acid, indolepropionic acid, indole-
hutyric  acid, n-naphthaleneacetic acid and
phenylacetic  acid. In  his  opinion these
sompounds exeried beneficial effect. Howlett
{1943, 1944) sprayed some of the chemicals on
the flowers and obtained large parthenocarpic
fruits. He tried several substances like indo-
lebutyric acid, indoleacetic acid, napthalene-
acetic acid, 2,4-dichlorophenoxyacetic acid etc.
Dure and  Jensen (1957} reported that
gibberellic acid increased cell division and
clongation in Gossypium embryos. Addicott
{1943} had reported that several substances
meluding vitamins, plant hormones, pyridine and
purines are able to bring about stimulation and
germination of pollen tubes. In his experiment
inositol increased the germination of Milla
pollen by 99 per cent while guanine increased
the length of the tube upto 157 per cent over
that of the control.

(ribberelling stimulate pollen germination and
the growth of the pollen tubes as shown by Kato
{1955) and Chandier (1957). Steward and Caplin
{1951} were able to induce growth in cells of
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‘Table 1. tnfluence of some growth promoting substances os multiplication of . falciparum in vitry

SpELiEs Media Per cent parasitaemia + 8.D. Multiplicanion rate
48 hrs 96 hrs 48 hirs 9 hrs

2 falcparum RF - S(M) + TAA 2yg/lit 179 + 012 0.28 + 0.07 30 80
RP - S(M) + IBA 2pg/lit 137 + 0.19° 092 + 0.12" 131 920

&P - 5(M) + GA Spg/in 092 + 042" 0.80 + 0.14° 920 £00

QP - S(M) + 2,4-Dich. 2pg/lit 0.20 + 0.04 053 + 010" 200 530

QP . S(M) Control 013 + 0.04 0.17 + 005 130 170

w = I Initial % parasitaemia -Pf- 0.10%; IAA = 3-Indoleacctic acid; IBA = 3-Indolebutyric acid; GA = Gibberellic acid;

14-Dich. = 24-Dichiorophenoxyacetic acid.

®, . . L 1y ad I3
fxperimental values are compared with the controi vafues; indicate significant difference <005, Student’s unpaired ¢’

Table 2. nfluence of some growth promoting suhstances on muitiplication of . faiciparum in vire

Speaes Media

Per cent parasitaemia + S.D.

Multiplication rate

48 hrs 96 hrs 38 hes 96 hrs

X Jalcipanun RP -5 (M) + 2a-NAA Zug/ht 9.18 4 0.07 0.67 + 0.19 180 70
RP - 3 (M)} + Meso-ino. 2pg/hit 0.17 + 0.05 032 + 012 176 320

P -5 {M) + 4 NPP 2ug/lit 0.19 + 0.12 0.27 + 0.05 190 20

Ri* - 8§ (M) Control 020 + 0.14 032 + 012 200 320

a = % imtisl % parasitacmia

. Pf - 0.10%; a-NAA = a-Naphthylacetic acid; Meso-ino. = Meso-Inositol; 4-NPP = 4

~itrophenyl phosphate; Experimental values are compared with the control values; Student’s unpaired 1’ test.

potaio tuber by providing them a mixture of 2,4-
dichlorophenoxyacetic acid and coconut milk.
Although these growth promoting hormones are
shown to exert beneficial cffect on plant tissue
culture, no such data are available to measure
sneir cffect on animal cells. Considering the
growth stimulating nature of these substances
their effect on P, falciparum growth in vitro was
assessed. It was observed that of the substances
smploved, 3-indoleacetic acid, 3-indolebutyric
auid, gibberellic acid .and 2,4-dichlorophenoxy-

acetic acid definitely improved parasite multiph-
cation in vitro. There was 3 to 4 fold increase in
parasitacmia in cultures maintained with IAA,
IBA, GA and 24-dichlorophenoxyacetic acid.
Other growth promoting substances viz, a-
naphthylacetic acid, meso-inositol, 4-nitrophenyl
phosphate did not produce any significant
increase in parasite multiplication. However,
none of these substances produced any adverse
effect on parasite growth, It may be worthwhile
to recall here that hypoxanthine bas been shown
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‘0 mprove parasite multiplication m the case of
# falciparuny in vitro (Lolg et al,, 1982).

Tihw growth obtained by incorporating indoie-
wetic acid, indolebutyric acid and gibberellic
acid is comparable to the growth obtained with
ihe incorporation of hypozanthine by Zolg et al.
L1982}, Tt will be interesting to study the effect of
:hese substances on long-term culture of P
lalciparum.
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Plasmodium faiciparum— Chloroquine in vivo Test in
Northeast India : Reclassification and Extended

Follow-up till Day 14

AP PANDYA!, BN, BARKAKATYL, M.V.V.L. NARASIMHAM ? and P.X. MAHAPATRA?

I vivo test for the susceptibility of Plasmodium falciparum to chioroguine was carvied out in 390 patients.
Parasite density was analysed by calculating the mean of each day's parasite count and the value was
zxpressed per plof blood. Majority of sensitive and resistant infections attzined minimal values on day 4.
Further more, this vatue provides a clear-cut, statistically significant difference between sensitive and RI
vases {Z = 2.14, P < 0.05) RII, R cases (Z = 3.86, P < 0.001). it is proposed that assessment of
sensitivity should be based on D-4 parasite density per il of blood considering D-0 as base ic.,
{proportionate reduction of parasite density on D4 as compared to that on D-0) utilising the present
criterion, In endemic areas, where reinfection is possible, patency on D3-14 will neasly always be due to
resistance. It is therefore, suggested that a better, more economical and an epidemiologicaily viable result
can be obtained by extension of in vivo test upto D-14,

INTRODUCTION

Delay in clinical response o chloroquine in
Plasmodium falciparum malaria was first noticed
in 1957, P. falciparum resistance to chloroquine
was confirmed in parts of Thailand during 1961.
Subsequently, reports appeared in literature
from Cambodia. Malayva and Vietnam (WHO,
1973). A resistant strain of P. falciparum was
first detected at Manja, Assam (Sehgal ef al,

Accepied for publication - 9 November 1990,

xkegicmai Office for Health and Family Weifare
“Felli Ville", Lumsohphoh
Shillong-793 614, India,

“National Malasia Bradication Programme
22-Sham Nath Marg
Dielhi-110 054, India.

1973) and subsequent studies detected several
foci from northeastern and other parts of India.

Drug resistance was defined by WHO n 1965
and the in vivo technique has been standardized
{Bruce-Chwatt, 1981) which classifies resistance
in Plasmodium falciparum infections as follows,
(i} Semsitive (S)—if no asexual parasites are
found on day 6 and day 7 and parasites do not
reappear by day 28 (i) Resistant at the RI level
—if asexual parasites disappear for at least two
consecutive days but return and are present on
day 7 or if reinfection can be excluded, asexual
parasites recrudesce within 28 days (iif) Resis-
tant at the RII level—if asexual parasitacmia
does not clear, but is reduced to 25% or less of
the pre-treatment level during the first 48 hrs of
treatment (iv) Resistant at the RII level—if
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‘Table 1. Statewise distribution of P. falciparum monitoring studies

LTS No. of Study MNo. of Sensitivity status®
studies period cases
5 R RI RIE
SR Hi 1986-88 27 122 79 15 it
Aonachal Pradesh 1 1988 25 11 7 3 4
eghalava 3 1987-88 58 41 17 i 8
SSizoram 1 1988 20 9 3 3 3
#est Bengai 1 1985 60 27 21 1z -
toai 16 390 210 129 33 18
' Uhloroquine administered @ 25mg/kg body weight.
‘Table 2. Distribution values of asexual P. falciparum parasitaemia on day @
Feat resuits No. of Parasitaemta/ il of blood
cases
Mean Standard deviation
parasite
count on
Day 0
3 {28 days} 210 23260 27623
RS {early recrudescence} 129 22665 33352
Hil 33 28667 31207
R 18 3799 18345
Mote: Sensitive-MPCT = 2.86 days; RI-MPCT = 3135 days; MPRT = 10.72 days.
Table 3. Mean asesuval parasite count per {Li of biood
Seasitivity No. DG D-1 D-2 D-3 D4 D5 D6 D-7
status £ases
e 26 23260 7645 1257 206 7 24 _— —
i 2 22665 9645 2154 533 78 74 260 2629
K9 i3 13667 16872 6366 4069 1334 2435 3730 5488
S5 143 37966 33637 31827 21298 12815 9127 8748 11312




PANDYA s¥ac. v vrve TEST FOR Pr 225

reduction of the asexual parasitaemia is less than
75% during the first 48 hrs or it remains at the
same level or continues to rise.

Extended in vivo fesl may provide a precise
classification of alf cases. However, RI infections
are divided into early and late recrudescence
without specific  differentiation criteria. The
present study is an attempt (i) to devise a
compatible, feasible and economically viable
methodology for quantification and gradation of
P. falciparum sensitivity status to chloroguine;
{11} to simplify in vivo test and to suggest a basis
{or management of complicated P. falciparum
Cases.

MATERIAL AND METHODS

fn wivo tests carried oul in 3%0 patients dunng
1985-88 in northeast India were analysed. The
distribution of test cases according to state and
vear has been shown in Table 1. All age groups
and both sexes were included in the study. The
cases were selected as per WHO standard
methodology and Dill and Glazko technigue
iLelijveld and Kortmann, 1970) was adopted 1o
detect the presence of chloroguine in urine
hefore and after drug administration, Chloro-
quine was admimstered @ 10 mg/kg body
weight on day 0 (D-0) and day 1 (D-1) and
subsequently @ 35 mg/kg body weight on D-2.
Blood smears of all selected cases were taken
consecutively on D-0 to D-7, thereafter on D-10,
13-14, D-21 and D-28.

The smears were stained with 3% Giensa tor 3
mins and the parasites were counted against 300
WBC. Parasitaemia was calculated perpl of
blood as number of asexval parasites per 7500
WBC. In all studies, blood slides were double
checked (at Shillong and NMEP Directorate,
Dielbi}. The parasite count taken in the present
study is based on results of the cross-checking
laboratory at the Directorate of NMEP, Delhi.

Test results were classtfied according to WHO
rules with the following amendments: RI cases

with patent recrudescence belore or on day 14
were considered carly recrudescence. Out of 41
cases with parasitaemia on day 21, 28 were not
taken up as in field conditions reinfection could
not be ruled out. When parasitaemia was absent
from D-3 to D-28 such cases were considered as
sensitive. Proportionate reduction was calculated
as a percentage for every day studied, consid-
ering D-0 as base. Appropriate statistical iesis
were applied whenever necessary,

RESULYS

The distribution of imtial parasitaemia value (D-
0 for test results, classification, Malaria Parasite
Clearance Time (MPCT) and Malaria Parasite
Recrudescence Time (MPRT) for sensitive and
RI cases is shown m Table 2. A graph of §, RI
{early recrudescence), RII and RBI was
constructed  using the arithmetic mean of
respective days (Fig. 1 and Table 3). Standard
grror of mean (SEX) for the distribution of
parasitaemia on individual days was less than
196 Hmit suggesting firm conformity with
normal distribution.

In sensitive and RI cases parasitaemia attained
the lowest mean value on day 4. On this day, all
sensitive cases were negative, although a few
were positive on day 5 with microscopically
undetectable parasitaemia. Even the RII cases
typically suffered a marked reduction of para-
sitaemia to around 66% of initial value on day 4
{Table 3). The comparison of S versus RI cases
on D4, showed a significant difference in clear-
ance of parasitacmia at 5% level (Z = 2,14, P <
{(105) whereas, it was msignificant on D-2 (Z =
1.85, F > 0.05). Similarty, RI versus RIII on D-
2 and D-4 showed a highly significant difference
as on D-4 (Z = 3.86, F<0.001) as compared to
D-2(Z=309,P <001}

Table 4 shows distribution of percentile re-
duction of parasitacmia on D-1 to D4, as =
propoctiopate reduction percentage of day O
parasitacmia for 8, RI, RIT and RIII cases, On
day 3, 77% (162/210) of § cases were negative,
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10 Asexuds Porast tasrmiafulof blood

3.70 By Dy Dg O, Dg Dﬁ O
DAYS
Fig. 11 Mean and Stenderd error of the mean of

parasitacmia for days 1 10 7 of P. falciparum in
vivo tests with chloroquine 25 mg/kg, grouped
according to test result classification. The value
-1 corresponds to parasitaemia = .

thereby distinguishing themselves from RII and
RINE cases, but not from RI. On D-4, 9.96% of
§ infections were negative (only 7 cases had
(3.04% parasitacmia). Similarly, 92.25% of Rl
cases were also negative, Distribution of para-
sitacmia as percentage of D-0 values on D-2,
reflect that § infections distinguish themsclves
from RUI first on D-2, showing in 93%
1196/210) cases a reduction of more than 75 per
cent.

Table 5 shows comparison of D-14 (early re-
crudescence) and D-28 extended study data for
RI cases. All 41 cases reached zero parasitacmia
fon D-2 (16), D-3 (13), D-4 (10}, D-5 (2)] and
the parasite reappeared in 68.29% cases on D-
17 = 21 where as in 31.71% cases on D-28.
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it is very clear from the daia available on spray
coverage, that in general less than 80% room
coverage was achieved, giving less than 40% or
less total sprayable surface coverage, leading to
aninterrupted transmission. Hence the possi-
bilities of reinfection are more in such situations
in 28 days extended studies.

As per WHOQ classification RIIl is present, if
asexual parasitacmia remains above 25% of the
pre-treatment level during the first 48 hrs of
treatment. As per definition, D-2 will be 48 hrs
from D-0 with only 20 mg/kg body weight
chlorogquine dose and D-4 will be 48 hrs after
completion of chloroquine dosage @ 25 mg/kg
body weight. On the contrary, if the same cases
are followed upto D-4, 50% of these RIIT cases
{as on -2} are found to be RII cases, based on
their parasitaemia reduction on D-4 as com-
pared to that on D-0.

Whea these same RII cases (18) were followed
gpto D-7 then osly 3 cases (16.67%) were found
fo be RI, 6667% and 16.66% came under
categories of RIT and RJ, respectively.

DISCUSSION

The in vive test has two limitations, which are
inevitable in field work in endemic areas. Even
when the technique is cent per cent correct, the
result is found to be influesced by the host’s
mmmunity and there are difficulties in distin-
guishing recrudescence from reinfection. How-
ever, in vivo test is more helpful as compared to
én vitro test, for gradation of resistance, which
may provide a tool for formulation of treatment
schedules.

Upto day 7, after standard treatment, chloro-
quine blood concentrations prevent multiplica-
tion of sensitive P. falciparum erythrocytic forms
{Fadeke Aderounmo et al, 1980). Similar
findings have been reported by Brohult ef al.,
{1979) aniongst nos-immunes. Bruce-Chwatt
{1985) stated that, P. falciparum usually
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secomes paient sn the blood stream after 2-4
-ays of growth. Thus, the only sensitive parasites
shat can become patent on day 14 are those
released from the liver on days 8-12. Molineaux
and Gramiccia (1980) while working on Garki
project reported that, in holo-endemic areas, the
sarasitological conversion rate is rarely above
101 per day, so frequencies of patency on D14
significantly above 5 x 0.07 must be ascribed to
resistant infections {Schapira et al., 1988).

The results oresesied in the present paper
clearly suggest that, pre-treatment (D-0) para-
site density Is not an important determinant of

‘Table &, Gradation of BRIV (on WHO eritersa) on out-off at .2, D4 apd 133 -
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the in vivo lest result. Similar findings have been
reported from Mozambique {Schapira e al.,
1988). Though Payne (1982} suggested that,
different materials could be compared by the
siopes of the geomeiric mean parasitaemia
curves of the first day, definition of the slope
may be difficult and the decline may not be
linear.

On D-4, most infections whether sensitive nr
resistant, reached minimal parasitaemia  as
eompared to D-0, suggesting that relative para-
sitaemia on D-4 would be a sensitive measure of
the efficacy of standard chloroquine therapy.

217 Loverail)

aye Sensitivity

®i R RI
Day 2 o 18 (100%)
Ty 4 - 9 (50%) 3 {50%:})
idverald Dhle -7 3(16.66%) 12 (66.67%) 3 (16,679}

N, of cases = 18,

Table 7. Recommended grading of £ falciparum resistance

Response Recommended Bvidence
symboi
Sengitive § if no asexual parasites are found on day 6 and day 7 and parasites do
aot reappear by day 14,
Resmant i if asexual parasites disappear for at izast two consecutive days but
arz present on day 7 or if asexual parasites recrudesce before day 14,
R} if asexuaf parasitaemia does not clear upto day 7, but is reduced 10
25 per cent or less of the pre-treatment level on day 4.
Ril 1t ascxual parasitacmia does not clear upto day 7, but the reduction

>f asexual parasitaemia is less than 75 per cent on day 14, or il ¥
remains at same level or if it continues 1o rise.
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In RU infections mean parasitaemia vaiue (X}
typically showed a reduction of 15.98% on D-2
as compared 1o that on D-4 ie., 66.25% (Table
3). However, examination of individual cases
reflected that 50% of RIII as on D-2 converted
into RIT when followed upto D-4, therefore, the
24 parasitaemia as percentage reduction of
that on D-0 would be a more sensitive means io
separate resistant infections (RIN) from partial-
ly (RI resistant ones (Table 6). Similar
conclusions have also been drawn by Schapira ef
al. (1988), in their study. The existing criterion
may be useful for differentiation of sensitive
cases from resistant ones since 9% of sensitive
infections showed more than 75% reduction on
3-2 as compared 1o D-0 (Table 4). However, 2
change of treatment is indicated in those cases,
where the patient is severely il and continues o
show a parasitaemia above 25% on day 2 of that
on day 0. Similarly, it is acceptable to change
reatment if a patient, has both symptoms and
asexual parasites on day 4 without a marked
reduction (below 75% as on D-4). Parasitacmia
will be present only in 0.04% of sensitive cases.
Schapira ef al. (1988} rcported, that at 95%
confidence limits, the frequency of patency on
day 4 was 0-7% for S infections.

The present Hindings suggest that, better, more
reliable and statistically significant results can be
ohtained based on P-4 parasite density by
adopting the above classification (Table 7). it is
rather difficult to predict from parasite density
data of first 4 days whether a case will prove fo
be sensittve or RI, as the resistant parasite in R}
will be at very low levels which may remain
undetected for a tong time. To rule out possibie
reinfection in field conditions in an area where
perennial transmission is maintained by vectors

229

hke.d. minimus and A. dirus, in vivo tests should
be followed-up till day i4 only.
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SMosquito Fauna of Medical importance in

174 i LY vy e
Kumbdikrarar 4

Tourist Spot near Madurai (Tamil Nadu)

£ FOHN VICTORS,

Kumbakkarai, 1 part of Palam hills, ics in 1he
Western Ghats in Tamil Nadu. People from
different parts of Tamil Nadu visit this place
throughout the year. The increased incidence of
mosquito-borne discases is often observed in
conjunction with the migration of people from
disease endemic areas. Probability of discase in-
cidence correlates with the abundance of vector
species present in the arca, since the density of
vectors determines the degree of contact be-
tween man and vector {Rao, 1984). Apart from
the studies of Christopkers (1933) and Barraud
11934}, mosquito fauna of foothills of Western
Ghats in Tamil Nadu were also studied by
Measham and Chowdhburt (1934) in Anamalais,
Russell and Jacob (1942) in Nilgiris and Tewari
ef al., (1987) m Wl ranges such as Agastya,
Yarusha Nadu, Elamalai, Palani, Anamalai and
Nilgitis,

The present study aims at updating the knowi-
sdge of distribution of vectors in relation to thewr
number in this area.

Accepred for publication. 27 August 1990,

: epartment of Zoology

Centre for Research in Aquatic Entomology
Madura College
Madurai-625 011, India.

K VENKATARAMANY and K. SIVARAMARRISHNAN?

The colections were coalined (o “Kumbakkaray
area (11°N and 77° S0°E), situated about 10
kms from Perivakulam Taluk, Madurai District.
It lies on the easiern slopes of Palani Hills, a
part of Western Ghats in Tamil Nadu, at an
clevation of 430 metres above mean sea level. A
perennial stream cascades down the ‘Kumbak-
karai falls’, The rainfall ranges trom 175 10 210
ems./ycar which is mainly influenced by the
MNortheast monsoon (Movember-January), There
are homan inhabitations on the banks of the
down stream which flows through Periyakulam
town. Due to extensive deforestation in this area
the natural forest has been replaced by
plantations and roads.

Mosquito immatures were collected from differ-
ent breeding habitats such as slow flowing
streams, rocky and sandy pools on the stream-
hed, irrigation channels, tree holes and other
stagnant waters and were brought to the labo-
ratory for identification. Outdoor resting aduolt
mosquitoes were collected by using an aspirator,
Four such surveys were made from October
1989 to March 1990. The larvac were reared (0
ihe adult stage and were identified on the adult
zharacters.

A totar of 20 species, belonging 1o 4 gencra and
10 sub-genera were collected in the present sur-
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vey. LY the folal coflecuon, 23.4% were anophe-
ines and 74.6% were culicines. An. barbirostris,
An. peditaeniatus, Aa. culicifacies, An. theobald,,
An. vagus and An. veruna were also collected in
the present survey which were not recorded in
©alani Hill ranges in the previous survey done by
Vewari et al, (1987) though their collections
were carried  out in both castern and western
stopes of Palan Hills. Won-occurrence of these 6
spp. in thelr survey and the absence of An. bar-
sumbrosus. An. gigas, An. lindesayi, An. elegans,
An. jeyporiensis, An. maculatus and An. moghy-
‘ensis in the present survey may be due to sea-
sonal variation. An. aitkenii was collected in jow
asumber {1.7% among the anophelines) and An.
barbirostris was represented by the lowest num-
ner of specimens in the total collection (0.14%).
4. varuna, a vector of minor importance, was
1is0 collected in sizable numbers (7.3%). In ad-
dition, other vector species such as Culex psen-
dovishnud, a JE vector (1.2%) and Aedes aegypti,
a dengue fever vector (2.1%), were also observ-
=d, Details of mosguitoes collected are given in
Fable 1.

75

In india, A cudfcgacies 18 the mam vealor of
malaria in rural and peri-urban areas responsi-
hie for 60-70% malaria cases throughout the
zountry (Subbarao, 1988). Of the toral collec-
son, A cudicifacies constitutes 9.3% and it was
collected mainly in the downstream arca. The
sumber of An. culicifacies was higher in the two
zarly surveys done during October and Decem-
ner 1989, This shows scasopality in its abun-
danee,

Measham and Chowdhun (1934) tn Anamala:
nills, Covell and Harbhagwan (1939) in Wynaad,
Rassell and Jacob {1942) in Nilgiris and Rao
{1945) in North Kanara obtained 26.7%, 8.8%,
11.9%, 5.0% of An. fluviatilis in their collections,
respectively in the pre-DDT  era, whereas
Srookeworth (1953) in Hassan District and
Tewari et al., (1987) in the six hill ranges of
Wwestern Ghats in Tamil Nadu obtained only
1.19% and 0.9% of the same species, respechvely

¥y

7

;3
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a the post-DIYT period. In the present survey
the iotal absence of An. fluviatilis may be due to
extensive deforestation for transportation and
agriculiural purposes, it has been replaced by
An. culicifacies, a rural malaria vector. Similar
srends have also been reported by Sharmaer. al,,
(1984) in the U.P. Terai, and Magpal and
sharma (1986} in Orissa.

Though the nuember of An. culicifacies speci-
mens collected from different habitats of Kum-
bakkarai are appreciable, the incidence of
malaria has pot been reported so far, according
to the Tamil Nadu Public Health Authorities at
Periyakulam (personal communication). As sug-
gested by Teward e al. (1987) vigilance could be
maintained in future in this area, which is a
tourist place, and hence more susceptible to the
accurrence of imported malaria,
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Studies on Genetic Polymorphism in relation to Malaria in
Tea Gardens of Dibrugarh district, Assam

03 BALGIRY ana 1.0 pUTTA!

With the establishment of the tea mdustry in
Agsam around 1840, many economically weak
people from other states of India such as West
Bengal, Bihar, Orissa, Madhya Pradesh, Andhra
Pradesh and Tamil MNadu migrated to Assam in
search of employment in the tea industry. They
were mostly tribals who joined as tea planters or
rea leaf pluckers.

This study deals with the tea garden tribal
population of Barbaruah, Bokel, Dikom, Mat-
wack, Nudwa and Singlijan Tea Estates of
Dibrugarh district, Assam. An enquiry infe their
migratory history revealed that the forefathers of
most of the peoples under study belonged to the
states of Orissa and Madhya Pradesh. Further,
this is a mixed population of various tribal
groups that migrated from different states and
can collectively be called the tea garden popula-
f1om.

For the present study, about 2 mi of blood was
drawn by vemepunciure from each individual.
Blood samples of both scxes were randomly

Accepted for publication . 17 MNovember 1990

“Regional Medical Research Centre
N.E. Region {ICMR)
Post Box No, 105
Dyibrugarh-786 001, India.

cofected from the tea parden population i
Dibrugarh district, Assam during January to
September 19838, The blood samples that were
collected in vials containing ethylene diamine
tetra acetic acid (EDTA) were transported
under wet ice-cold conditions to the laboratory
at Dibrugarh town and all the tests were
nerformed within 24 hrs of collection.

Tests for AjAzBQ, Rbesus {subtype) and MN
blood groups were performed by the glass
concavity technique (Bryant, 1982); Glucose-6-
phosphate dehydrogenase (G-6-PD) deficiency
was determined by fluorescent spot screening
and heterozygote females were confirmed by
methemoglobin reduction. Abnormal haemo-
globins were determined by performing sickling
test and electrophoresis on cellolose acetate
strips following the standard 1echnique (Dacie
and Lewls, 1984), As no female was found G-6-
PD deficient, the gene frequency calculations
were made on male subjects only. For other
genetic markers, the gene frequencies were
calculated as per the standard guidelines
{Mourani et al., 1976},

The distribution of genetic markers in the tea
garden population of Dibrugarh district is given
w Table 1. The frequency of blood group B is
the highest, followed by O and Aj in the tea
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Vahde 1 siribuion of genetic markers in the fea gardea popuiation of Dibragarn distocd, 4ssam
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planters. Blood group Az (2.7%) and AzB
(1.8%} were also encountered. The genoiype
CCDe is most common, followed by CcDe and
e3¢ in the tea garden population (Table 1). The
frequency of M, N and MN blood groups has
heen observed to be 31.06%, 189% and 49.5%
respectively.

Qul of 1539 subjeas tested for G-6-PEY deb-
cigncy, fen cases were found deficient for this
enzyme {Table 1). Sickle cell haemoglobin was
detected both in heicrozygous (12.8%) and
homozygous (0.3%) form. This s the first
somprehensive  genetic polymorphism  study
carried out in the tea garden population of
Dibrugarh district, Assam. Barlier studies were
sporsdie and piceemeal (Flatz ef al,, 1972; Deka,
1984; Das and Deka, 1985).

The disirthution of gesetic tradts studied in the

distinguishable features like the distribution of
biood groups Az, B, N and sickle cell haemoglo-
his.

Phe sefaively higher frequency of B oseen i the
present study conforms to the general obscr-
vations for the Indian region {(Mourant ¢f o/,
1976) and also with those for the local
Caucasoid populations  studied from  Assam
{Das and Dcka, 1985). A gene is rare or absent
in the northeastern region of India (Balgir and
Dutta, 1990; Deka, 1984), but has been encount-
ered in the present study with a gene frequency
of 0028,

The frequencies of CDe (0.790), cDe (0.113)
and ¢DE (0.018) haplotypes observed in the
present study are distinct from those observed
by earlier workers for other sympatric popula-
vions. {Bhattacharjee, 1975; Kumar and Sastry,
1961; Deka, 1984; Bhattacharjee, 1968). Further,
the observed frequency of CDe conforms to the
results of Papiha er af. (1988) for tribal popula-
tiens of Orissa.

239

In romparison to the other sortheast Indian
populations both Mongoloid and Caucasoid so
far studied, where the frequency of m gene
varies from 077 to 0.89 (Deka, 1984), the
frequency in the present study is the lowest
{0.564) in the tea garden population.

The incidence of (-6-PD deficiency {6.3%) in
the present population falls within the range so

far observed for the populations of Assam
{Balgir, 1989).

Abnormal hacmoglobin £ and S are prevalent in
the northeastern region of India. The prevalence
of sickic cell haemoglobin in the present study
{13.1%) is lower than the values of 15% and
29% reported by earlier investigators (Dunlop
and Mazumdar, 1952; Batabyval and Wilson,
1958). This is duc to the fact that the previous
studies were hospital based and the present one
is strictly a random survey conducted carefully to
know the exact prevalence of abnormal haemog-
lobin in the tea garden population. Further, al-
though the prevalence of sickle cell haemoglobin
{around 40%) is quilc high in the home states
{Orissa and Madhya Pradesh) of these migrated
tribal people (Balgir and Sharma, 1988), but,
keeping in mind their pathetic migratory history,
it may be presumed that the persons severely
afllicted with haemoglobinopathy either could
not migrate or cope with the prevalent condi-
tions in Assam and being vulnerable and unfit
were naturally climinated. Moreover, depending
upon the size of migrating population the
founder effect might have contributed signifi-
cantly to limit the dispersal of abnormal hacmo-
globin.

In the present study, sickle cell hacmoglobin has
been encountered in the heterozygote form in all
but one of the 43 cases. Persons homozygous for
sickle cell haemoglobin are not viable and die
carly in childhood. As a result of this, a large
number of genes are sclectively destroyed in
cach generation by sickle cell anaemia (Serjeant,
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1985). S3encticaily, the heterozygotes sajoy some
selective advantage over normal persons and are
thought to be differentially maintained in the
population because individuals with this pheno-
ivpe are less likely to succumb to P. falciparum
wwalarta and consequently survive to contribuie
gures (o the oext generation (Serieant, 1985;
Bunn and Forget, 1986).

Onbvugarh disirict of Assain 1s malaria endemic
with high incidence of Plasmodium falciparuni
salaria, A house to house survey done in the
siudy arca during the reported period in a
papulation of about 3004 for the detection of
saver cases revealed that out of total 546 blood
slides collected, 88 cases were of malaria, of
which 68 had P. falciparum and 20 had P, vivax
wniection, showing a shide positivity rate (SPR)
and shide falciparum rate (SIR) of 16.1% and
12.5%, rvespectively (Dutta er af, 1989) In
sopulations having gene for haemoglobin-S and
-ndemic for malaria, the incidence of sickie cell
acterozygotes is generally high which is also true
‘n zase of the present study.

s micresting 1o vote that the tea garden tribal
neople who migrated to Assam about one and
half century ago and are living in close proximity
with the surrounding Mongoloid and Caucasoid
populations (possessing distinct genetic markers
mnchuding abnormal hacmoglobin-E) are without
any apparent gene flow and have retained their
distinctive genetic identity. This festifies to their
complete biosocial isolation from the neigh-
wouring populations and, probably, their favour-
sble eco-biological adaptation in the malaria
sndemic terrain,

ACKNOWLEDGEMENTS

The auihors are grateful to all the participants
for their cooperation during the collection of
blood samples. Technical assistance of Sri
Raktim Dutta and Sri Bulu Kumar Das is
thankfully acknowledged.

INDIAN § MALARIOL., YOL. 27, DECEMBER 1990

REFERENCES

ind

[N

t2.

14.

Baigir, R.3. and 3K, Sharms | 1988} Lhsunbudon 0
sickle cell haemoglobin in India. Indian J Hemai,
#:1-14.

Baigir, R.5. (1989). Lihoic and regional vanations in
the red cell giucose-G-phosphate  dehydrogenase
deficiency in India. Indian J. Hemat., T:101-109.

Baigir, RS, and L. Duita (1990} Distribution of
genetic markers in the Mongoloid tribal populations
of Arunachal Pradesk Indion J. Hemar Blood
Trans., 8:51-55.

Hatabyal, LM, and 3 MG, Wilson (1958). Sickie ceft
anaemia in Assam. J indian Med. Assoc, 30:8-11.

Bhastacharjee, PN {1968 Furiher study of Tibetan
Blood groups. S Ind. Anthrop. Soc., 3:57-66.

Bhattacharjee, PN, (1975} Serogenetical study of
ine Khasi apd their genetic relationship, Eastern
Anthrop., 32 171177

Hryant, NJL (1982}, An fagoducion o mmuno-
aaematology. 2nd ed. (W B, Jaunders Co., Phuladel-
phia).

Bunn, FLF. and B.G. Torger {1986). Huemoglobin ©
Molecular, Genetic and  Clinesl  Aspeess. (W.B.
Sauaders Co., Philadeiphia).

IV, and SM. Lewis [(1984% Pracricas
Hematology., 6th cd. (Churchill, Livingstone, Pdin-
burghl.

£ras, B.M. and B. Deka (1985}, Population study in
Assam: ABO blood groups, hacmoglobin E and
G-6-PD deficiency. Amhrop. Ani., 43(1):81-84.

Dacie,

Deka, R. (1984). A genetic survey in four Mongoloid
populations of the Garo Hills, India. Antirop. Anz.,
42(1%:4143.

Dunlop, K.J. and UK Mazumdar {1952). The
occurrence of sickle celf anaemia among group of tea
garden labourers in Upper Assam. Indian Med. Gaz.,
87:387-391.

Dutta, P, D.R. Bhatracharya and L.P. Duita {1989).
incrimination of Anopheles dirus as a vector of
malaria in Dibrugarh district, Assam. /ndian /.
Malariol., 26: 149-152.

Flatz, G, M.R. Chakravarti, BM. Das and H.
Delbruck (1972}, Genetic survey in the populations
of Assam. . ABG blood groups, Glucose-6-
phosphate debydrogenase and haemoglobin type.



1.

BALGIR AND DUTTA  GENETTIC MARKERS IN THA GARDEN POPULATION 241

fum. Hered., 32 325330

Kumar, N. and DL Sastry (1961). A genstic survey
among the Riang . A mongoloid tribe of Tripura, 7.
Morph. Anihrop., 51 346-356.

viourant, AE., AC. Kopes and K. Domaniewska-
Sobezak (1976). The distribution of the human blood
groups and other polymorphisms. 2nd ed. (Oxford

18

University Press, London} : 47-57,

Papiha, 8.8, D.F. Roberts and S.C. Mishra 1 1988).
Serogenetic studies among an urban and two inbal

populations of Qrissa, India. Ann. Hum. Biol., 1%
143-152.

Serjeant, G.R. (1985). Sickle Celi Disease. (Oxford
University Press, Oxford).






Letter to the Editor

Transfusion Malaria in Operated Neurosurgical Cases :
A Report of Two Cases

Sir-—-Malana is a rare complicavon of blood transfusion, reported in 6.2 50 per million blood
transfusions (Bruce-Chwatt, 1974), The true incidence is difficult to estimate as there is little data
irom the endemic areas. Statistics from the United States, even with their strict blood bank rules,
had indicated a rise in such incidence (Guerrero ef af., 1983). Though there is no large published
series from India, Mahapatra and Banerji (1989) had described their experiences of transfusion
malaria in operated neurosurgical cases. In their study the serum antimalarial antibody levels were
a0t determined and hence the diagnosis was presumptive, based on clinical picture and therapeutic
response to chloroquine, In the present report transfusion malaria (TM) was diagnosed clinically
and confirmed by measuring antimalarial antibody levels by enzyme immunoassay.

Case Vo, !

4 f-year old boy was admitied to our newrosurgical unit with clinical evidence and radiological
diagnosis of fracture adontoid, four months foliowing a fall from a height. He had no past history of
malaria, Routine investigations revealed low haemoglobin, 8.3 gm%, X-ray of cervical spine
revealed fracture base of the odontoid with atlanto-axial dislocation. Twelve days after admission 1o
our unit, the patient was operated under general anaesthesia. Posterior fixation of occiput and G
vertehra spinous process was done using stainless steel wire and bone graft from the iliac crest.
{ntra-operative biood loss was about 300 ml and he received one unit of blood transfusion.
Postoperatively, the patient was well for 5 days, thereafter he developed fever, ranging (rom 102°F
o 103°F, The temperature usually started at 1400 birs, reached a peak by 1800 hrs and then slowly
subsided by 2200 brs. Tt continued for 3 days and all routine investigations were sormal, wound was
heaithy and there was no evidence of meningitis, urinary tract infection (UTI) or thrombophlebitis.
Because of spiky fever the possibility of malaria was considercd. A blood sample was tested for
malarial antibody and the patient was prescribed chlorogquine. His temperature came down to
sormal within 36 hours and remained normal thereafter (Fig. 1}. When the sera was tested for the
antibodies to circumsporozoite protein (CS) of Plasmodium falciparum and Plasmodium vivax using
smmunodominant repeat sequences viz, (NANP)y and (GDRADGQPA); respectively, strong
positive reactivity was observed (1.4 and 0.9 OD respectively) for both the antigens. A positive
reaction for Pf and Pv circumsporozoite antigen is defined as an optical density (OD) exceeding the
mean +5 SD of the 20 control sera {0.4 + 0.075 x5 = 0.775] {(De Virgillis ef 4., 1981). The patient
had a quick recovery and was discharged on the 10th post-operative day.
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fig. 1:  Temperature chart of Case Mo. | showing spiky teperature which sub-
sided after starting chloroquine.

Cazse Vo, 2

A Z-year oid female was admitted 1o the neurosurgery ward on 5.12.1988 with clinical features
suggestive of syringomyelia. There was no history of malaria in the recent past. Routine
investigations were normal. She was operated 2 days after admission. Under general anaesthesia,
plugging of the obex ventriculo-subarachnoid (TV ventricle) shunt was performed. She received 300
mi of blood transfusion during operation. Twenty four hours after surgery she developed high grade
fever. The temperature ranged from 10I°F to 104°F and was noticed during 1400 hrs to 1800 hrs,
however throughout the day low grade temperatyre did persist. As she was on a indwelling urinary
catheter, LT was suspected, which was confirmed by urine culture. Urine culture grew E. coli
which was sensitive to gentamycin, Nalidixic acid and Amikacin. She received gentamycin 80 mg LV,
% hourly. As there was no response, she was started on Nalidixic acid 1 gm orally 6 hourly alongwith
capsule cephaxin 500 mg 6 hourly. With the above combination the temperature came down to
t01°F. Three days later temperature rosc again and went upto 104CF. At this stage all the
investigations were normal, which included total and differential leucocyte count, peripheral smear
“or malaria parasites and blood cultures. Chest X-ray was normal and CSF excluded the possibility
af meningitis. Sera were tested for antimalarial antibody as described before. She was prescribed
zhloroquine 600 mg to start 300 mg after 6 hours and then 150 mg twice daily for next 2 days. The
temperature came down after 48 hours of the f{irst dose of chloroquine and within next 24 hours, she
hecame afebrile. Her sera showed strong positivity for malarial antibodies with CS peptide antigens
of both Plasmodium falciparum and Plasmodium vivax (1.04 and 1.4 OD, respectively). She was
discharged from the hospital on 20th day following surgery.
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Fever i e pustoperaiive penod is quite commpion (Ayad, 1978) and on Drst two days, s supposed Lo
be due io tissue reaction 1o surgical irauma. Fever persisting beyond 2nd day could be the result of
wfection and require investigations to establisk the cause of fever. In a number of patients all the
investigations may be sormal (Mahapatra and Banerji, 1989), and surgeons are left with no choice-
bt to start with -empirical antibiotics, which is expensive and sometimes harmful. In such a situation
awareness of TM may be helplul,

Sur st vase, the panenn was alebeile Tor 5 days and be developed fever on 6th day, appearing on
€Ty amamason Adl “;w;m., investigations were normal. in patients with TM, the incubation period
5 refatively short and could range from 24 to 48 hours to several weeks, Our Ist case was in the
sospitai for 12 days anior to surgery and is vnlikely to be in incubation period. His temperature
paitern, response to chioroquine and strong antibody positivity to dreumsporozoite antigens of PI
and Pv proved beyond Joubt, the diagnosis of ThM.

inihe nd case, fever siaried on the first “?:@-Biwg};,s';smm day. As the palient was on urinary catheter, it
was togical to (hink of the pmmhx;zw of UT], which was proved by mu.rrm,opxc gxanination of urine,
fm‘:hﬁr wuppicm@new by urine culture. Haww;r failure to respond (o the &pi}mp:mm antibiotics
did ratse the possibility of another infection. Multiple infections are well known in the postoperative
seriod. Unless one is aware of this entity it may be overlooked, hecause of the presence of an overt

‘nfection, In the 2nd cass, fever did persist even with combinations of proper antibioties, and i was
wnly s course of chioroquine therapy that brought the temperature down to normal. The

sntimalarial antibody study, which was obtained later, revealed strong pcsmvc reaction, both for
Plasmodium ﬂ?mpamrxz and vivax CS peptide antigens wh;ah is an indicative of recent infection, thus
‘yriher confirming the diagnosis of TM,

ssibifity of TM i operaied nevrosurgical cases and an awareness of this

b

Chis ughlights the

-ondition among surgeons will prevent unnecessary use of antibiotics and reduce the cost of

e

ireatment.

Depertnens of Mearusa and Bochomisiey A MAHAPATRA
All India Institute of Medicai Sciences 2N, RAO
HNew Dielhi - 110 029, India.
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Announcement
International Conference on Malaris Control

29 vo 31 August 1991 at the Institute of Fondamenial Studies,
Fandy, 5ri Lanka

Urganzerss Professor Ranjan Ramazamy and Dr. Liosd Samacesinghe

The Conference

This three-day regional conference on malaria control will assess the current staie of research and
future trends in this ficld and discuss possible collaborative rescarch programmes io the region.

Date and Venue
29 to 31 August 1991 at the Institute of Fundamental Studies, Kandy.

Purpuse

Malarta i1s @ sericus health problem in South and Scutheast Asia with many couniries spending a
significant proportion of their budget on malaria control. Recent years have seen advances in
understanding the immunology of malaria, vaccine development, the mofecular mechanisms of drug
resistance, vector physiology and vecior taxonomy.

This conference will bring together local and regional scientists working on different aspects of
malaria control and selected experts in the field, with the objective of assessing the current state of
research and future trends. It is anticipated that the conference will lead to new collaborative
research programmes within the region being established.

Programme

The conference will be divided into three eight-hour sessions on 1. Entomology, 2. Biology and
Immunology of Plasmodia, and 3. Clinical Aspects and Drug Resistance. Besides the lectures during
he plenary sessions of the morning there will be an opportunity for shorter 15-minute presentations
a1 the afternoons of each session for the participants.

Provisional topies inciude:

1. Entomology: Sibling species of Anopheles culicifocies; Integrated vector control; Novel methods of
mosquito control; Insecticide resistance

2. Biology and Immunology of Plasmodia: Drug resistance; Transmission-blocking immunity and
immunity to Plasmodium vivax; Immunity to asexual stages of the malaria parasite; Human antibody
response in malaria, Synthetic vaccines

3. CHinical Aspects and Drug Resistance: Drug resistance; Molecular mechanisms of drug
resistance;, Epidemiology of malaria; Immunopathology of malaria

Provisional Speakers
8. Subbarao—Malaria Research Cenire, Delhi; M.B. Wickramasinghe——Anti-Malaria Campaign,
Colombo; M.S. Ramasamy~-Institute of Fundamental Studies, Kandy; P. Wilairat—Mahidol
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Yniversity, Buaagkok, Y. Yuthaveng--Maiidoi University, Bangkok;, R. Ramasamy-—{nsuluie
Fundamental Studies, Fandy; D. Rao—All India Institute of Medical Sciences, New Delhi; L.
Samarasinghe—Ann-Malaria Campaign, Colombo.

Participation
Those who wish o participate in the conference should send their applications belore 30 March
991 to:

The Coordinator
i_onference Division
The Institute of Fundamenta! Studies
Hantana Road
Kandy (Sri Lanka }

Vel 994-8-35001
Tix: 21700 IFS CE
Cahle: FUNDAMENTAL
Fax: 094.8-32131

The appitcation should include a brief cirmicuitin vitee and the official address with telex/telephone
aumbers. Those who wish-to present papers at the conference should send a 250-word abstract of
:he paper.

The Institute of Pundamental Studies may be able to arrange air tickets through sponsors and
siovide local accommodation for selected scientists who present papers at the conference.
Applicants seeking financial support for travel, etc. should provide details of their budget.

THE INSTITUTE OF FUNDAMENTAL STUDIES

The Institute of Fundamental Studies, Sri Lanka, was established in 1981 by an Act of Parliament. It
seeks to provide the atmosphere for fundamental research through an interdisciplinary approach.
The Institute is located on the Hantana hills overlooking the historic and scenic city of Kandy, just
13 kilometers from Colombo.

The Kandy School of Science is the educational arm of the Insitute. It provides a centre for
meetings, discussions, workshops, seminars, conferences and training programmes.



THE ANOPHELINES OF INDIA

Hevised Edition 1984

Dy

T, Ramachandra Rao

An  authoritative and
comprehensive publica-
tion which brings to-
gether ali that is known
shout distribution, bio-
nomics, ecology, relation
1o disease and basic
orinciples of control of
anopheline mosquitoes.

Size CROWN 4 TO pp. 538 iHardbouny)
Rs. 150.00 {india} US $ 45.00 {Other countries)
25% Discount per copy

The monograph can be obtained by sending bank draft or
postal order only, payabie at Delhito

The Director
Malaria Research Centre (ICNR)
22-Sham Nath Marg
Delhi-110 054, INDIA



MALARIA RESEARCH CENTRE
PRICED PUBLICATIONS

The Anophelines of india (Rev. ed.} 1984 by T. Ramachandra Rao

inciars Journal of Malariology
wolume 18 Nos, 182 {1981}
Jadurme 19 Mos, 182 (1982)*
volume 20 Nos, 152 (1983)*
yolume 21 Nos. 152 (1984)"
Wolume 22 Nos. 152 (1985)F
wolume 23 Nos. 162 (18868)*
Yolume 24 Nos, 152 {1987}
Wolume 25 Nos, 152 (1088)
Yotlurneg 26 Nos. 1-4 (1989)
Jotume 27 Nos, 1-4 (1880)
Jolume 28 Nos. 1-4% (1901)

Annual Subscription

3

S 28% Discount

india Rs. 150/~
Foreign US $ 45/~

[ india Rs. 75.00 @
Foreign US $ 20.00
i % 256% discount for individuais,

I"To be relaased in March, June, September and December 1991)

*HEack issues are availabie at oid rates L.e., Bs. 30.00 and $ 10.00

Yhe Heditos

‘ngdian Jowrnet of Maianciogy
Malaria Research Centre
Z0-Madhuvan

Selhi-110 092 {indis)

M,

{ epciose herewith a bank draft or postai order{s; No.isj... . .
{nrectot, Malaria Research Centre, Delhi-110 084) fowards subsrnpnon/paymem for Indian Journal of Malariciogy for

dor B He, . ... ‘m favoi: of

the

e year(s]....... ... [2/4 Nos.}/ The Anophelines of India (Revised edition} 1984, The journais/publication should be

mailed to me/my client at the following address:



MALARTA RESEARCH CENTRE
tindian Coundil of Medical Researth)
22-5hom Noth Marg
Belhi1 10054,

Size | Rovyal 8 vo pp. vill, 206 (Hardbound)

Results of Multicentric Trials on the sercepidemioiogy of
human malaria by different institutions under the
auspices of the Indian Council of Medical Research. This
volume brings out the development and field application
of serology in malaria. An essential document for malar-
iologists, epidemiologists and scientists working in the
field.




iCommunity
Participation
for Disease |
Vector Control %%

|

%

I
mc:eedmgs of the!CMR/WHO Workahcmn

‘ '3-9 February,
1986

wy

Size: Royai 8vo pp. xvii, 256 {Hardbound)

A review of the process, role and outcome of people’s

- involvement in vector control. Invaluable for workers

~and decision makers in Primary Health Care and
| ‘ health-related projects.






