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Cytotoxicity of neem leaf extract
(Azadirachta indica, Juss): An anti-

tumour activity!

While studying the antiviral properties of aqueous
neem leaf extract against some flaviviruses, I
carne across an interesting property of this plant
extract.

The aqueous extract was prepared in distilled
water by boiling 100 g of powdered dried leaves in
I L of distilled water for 30 minutes. This was then
allowed to cool. The extract was filtered through
a coarse filter (muslin cloth) and the filtrate centri-
fuged at low speed to remove finer debris. The
clear supernatant was filtered through a Seitz filter
pad (EKS) and this filtrate was poured aseptically
in a 150 mm (D) petri dish. The closed petri dishes
were covered with brown paper and kept in an
incubator at 37°C for 10-15 days. After the extract
had dried completely, it was scraped with a clean
scalpel and stored at 4 °C in vials.

Before studying any antiviral compound, the
extract was tested for its toxic level; it was found
to be toxic above 5 mg/ml. In brief, the powder
was dissolved in MEM (E) medium at aconcentra-
tion of 4 mg/ml (this was found to be the threshold
limit). The medium was tested for cytotoxicity
towards the Vero and HeLa cells. In the prelimi-
nary observation, I found that the Vero cells sur-
vived, but the HeLa cells died. When I tested this
extract on normal ceUs, it had no cytotoxic effect
on them but the He La cells died repeatedly.

I then tested other tumour-originated cell lines.
The extract was cytotoxic to tumour cells only.
Some primary cultures and human blood cells
(erythrocytes) were also tested against the extract.
Neither cytotoxicity nor haemolysis occurred. The
following cell lines (most of them ate tumour-
originated or contaminated with HeLa cells)
showed a toxic effect: HeLa, HEp-2, HFS-9, WISH,
L-132, Chang Liver, KB, RDS-15, HLS-2, MFS-
8, HS-I, FL, HEPG2.

The following cell lines (most of them are from
normal tissues) did not show any cytotoxic effect:
McCoy. VRC-4. MRC-5. LLCK-2. Vero, BGM.
PS. MKTC. CHO. RK-13. ATC-15. 3T3.CV-I,
CEC (primary). human RBC.

This observation is very preliminary. However.
oncologists and tumour biologists may investi-
gate this further to determine its utility. if any.

10 October 1996 S_S. Gogate
National Institute of Virology

Pune
Maharashtra

Trends in blood pressure in youth:
A study from South India

There are few studies on blood pressure (BP) in
Indian adolescents and reliance has to be placed
on foreign data which may not be applicable.'

Age Weight Height Quetelet index

TABLEI. Distribution of study group according to age and mean (SD) of weight. height and Quetelet
index and their blood pressure values

MBPSBP DBP

II 27.90 (3.82) 139.76 (7.9) 14.25 (1.24)
12 29.88 (3.82) 142.79 (6.22) 14.57 (1.26)
13 33.35 (4.93) 148.71 (7.29) 15.02 (1.32)
14 36.87 (5.97) 153.88 (8.15) 15.50 (1.6)
IS 43.69 (6.49) 161.94 (7.72) 16.60 (1.74)
16 47.58 (7.64) 166.19 (7.54) 17.24 (2.91)
17 52.57 (5.44) 167.27 (11.66) 19.12 (4.06)
18 57.00 (6.44) 174.40 (6.11) 18.85 (3.01)

110.76 (9.15)
110.56 (7.37)
112.44 (8.83)
135.03 (9.19)
121.54 (10.96)
123.92 (11.43)
122.20 (8.50)
136.00 (19.50)

72.29 (6.61)
71.80 (6.16)
74.21 (7.80)
76.27 (7.58)
77.54 (7.16)
78.35 (6.22)
76.67 (6.61)
75.20 (11.19)

84.98 (6.72)
84.58 (5.95)
86.82 (7.49)
89.06 (7.1)
92.06 (7.05)
93.39 (6.64)
91.69 (6.13)
95.26 (13.41)

SBP systolic blood pressure DBP diastolic blood pressure MBP mean blood pressure

TABLEII. Correlation matrix

Blood pressure Age Weight Height QI

Mean 0.4
Diastolic 0.27
Systolic 0.47

0.42 0.4
0.29 0.3
0.47 0.43

0.29
0.19
0.35

QI Quetelet index

We surveyed the entire strength of 522 male
youths of a Sainik School in Bijapur, Kamataka to
determine their mean blood pressure values. de-
fined as the sum of diastolic blood pressure and
one-third of pulse pressure.' We also looked at the
influence of variables like age. weight and height
on the mean BP using a multiple regression model.

A select group of disciplined and healthy males
with rural backgrounds were examined. The physi-
cal attributes of the group were. however. similar
to any other study group in India and were compa-
rably lower than the National Centre for Health
Statistics standards' at 10 years and even at 12
years of age. Catch-up growth occurred by 18
years but the Quetelet index (QI) dropped due to

. a lower rate of weight gain (Table I).
Correlation analysis of mean systolic and dias-

tolic BP showed a general upward linear trend
with age (r=+0.47 and +0.27. respectively). The
mean BP was related in this trend to age. weight.
height and less so with the QI (Table II). This
statistical trend was proven with a multiple
regression model which was significant at p<O.OI
(F=61.14. multiple r=+0.44). i.e. mean
BP=68.4+0.216xweight+0.884xage.

Of course. the clinical variation cannot be ex-
plained fully with such a statistical model. This
model concluded that though it was statistically
highly significant it could explain only about 19%
of the variation in such a biological value.

Various other studies done in this area suggest
similar trends. Diastolic BP was erratic at times.v'
The correlations obtained in one study on children
between 5 and 15 years" were better. compared to
the present study. But. the behaviour of BP during
turbulent adolescence may not be as predictable
due to a variety of reasons such as lifestyle changes,
stress. etc. The mean BP between the ages of II
and 18 years in the present study ranged from 85
to 95 mmHg as compared to 96 mmHg for young
adults by Guyton.'

In conclusion. the study was statistically suc-
cessful in arriving at some of the correlates of
mean BP. namely weight and age during the

change-over from childhood to adulthood. We
hope more studies on other variables will appear
in the Indian literature soon.
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Treatment of pustular vasculitis in
rheumatoid arthritis with colchicine

Pustular cutaneous vasculitis results from a het-
erogeneous group of disorders characterized by
pustules on purpuric bases with histopathological
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similarities to either Sweet-like syndrome or
leucocytoclastic vasculitis.'

Rheumatoid arthritis (RA)-associated vasculitis
include digital micrcinfarcts, nodules, urticaria-
like plaques, ulceration and rarely bullae and
pustular vasculitis.'

A 24-year-old man visited my clinic with pain-
ful and stiff fingers for the past year. He had had
episodes of remission during this period. He had
received various forms of treatment including
herbal drugs and non-steroidal anti-inflammatory
drugs (diclofenac sodium and ibuprofen) with
only temporary relief. He had tender haemorrhagic
pustules, vesicles, and microinfarcts at the tips of
his index, middle and ring fingers of the left hand
(Fig. 1) and the little and ring fingers and thumb of
his right hand. There was no cutaneous ulceration
or livedo. The palms and soles did not have any
lesions. There was involvement of both meta-
carpophalangeal, metatarsophalangeal and knee
joints. A biopsy from the pustule on the finger tip
showed a spongiform pustule with underlying
leucocytoclastic vasculitis. His blood counts,
ELISA for HIV I and II, serum uric acid, anti-
nuclear antibody titre, skin pathergy test, and
antistreptolysin 0 titre were within normal limits.
However, the erythrocyte sedimentation rate was
75 mm (normal 10 mmlhour) and the rheumatoid
factor titre was raised.

Treatment was started with colchicine at a dose
of 0:5 mg thrice daily. With this, his vasculitis
improved within 2 weeks and at 4 weeks there was
complete clearance with linear atrophic scars
(Fig. 2).

The concept of localized pustular vasculitis as a
consequence ofRA was first suggested by Miyachi
et al.' Various treatment options have been used to
treat pustular vasculitis including local and sys-
temic corticosteroids, thalidomide, chlorambucil,
systemic antibiotics, colchicine, plasma exchange
along with surgical or medical treatment of under-
lying bowel disease, if any. I.'

FIG 1. Haemorrhagic pustules, vesicles and
microinfarcts at the tips of fingers

FIG 2. Healed lesion with residual scars

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 9, NO.6, 1996

Localized pustular vasculitis in RA was treated
by Miyachi et al. 3 with a single topical application
of corticosteroid ointment for 6 weeks. However,
Ortonne et al,' used plasma exchange and immu-
nosuppressive therapy.

Although not reported earlier, colchicine was
used in this patient as it had been used successfully
in other forms of vasculitis' such as urticarial and
necrotizing vasculitis.

Colchicine acts by several mechanisms' Its
antimitotic activity is due to its action on the
microtubular system of the cells. The anti-inflam-
matory action is related to suppression of poly-
morphonuclear leukocyte and monocyte chemo-
taxis and leukocyte adhesion. Its immunological
actions are by inhibition of immunoglobulin
secretion and interferon-induced expression of
HLA-DR.' There is expression of adhesion
molecules preventing the migration of white blood
cells across blood vessel walls. The inhibition of
histamine release by mast cells is probably related
to stimulation of prostaglandin E release and in-
crease of leukocyte cyclic adenosine monophos-
phate levels by colchicine."

This patient tolerated the drug well, with mild
gastrointestinal symptoms initially.

Thus, it is suggested that colchicine should be
included in the treatment of RA with pustular
vasculitis.

5 October 1996 Surnit Kumar Bose
Department of Dermatology

Indraprastha Apollo Hospitals
New Delhi
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The transitional epidemiology of
diabetes in India

With improvement of health care facilities in
India, the burden of nutritional and infectious
diseases is decreasing but increasing urbanization
and changing lifestyles are contributing to an
increase in non-communicable diseases.

In the last decade a new health index referred to
as DALY (disability adjusted life-years) has been
introduced by the World Bank.' This measure
combines healthy life-years lost because of pre-
mature mortality with those lost as a result of
disability.

With a reduction in infant mortality and popu-

lation control programmes, the life span in devel-
oping countries is increasing. It has been specu-
lated that the burden of non-communicable dis-
ease would double by the first decade of the next
century.

According to the World Bank figures, DALY
loss by communicable diseases in India in 1990
was 50.5% and by non-communicable disease was
40.4%.

Table I shows the prevalence of diabetes in
India during two different time periods." The
prevalence of diabetes mellitus doubled over a 15-
year period in the urban population in whom
major lifestyle changes have taken place, while in
the rural population the increase was small as
practically no lifestyle changes have occurred.

TABLEI. Prevalence of diabetes in India

1972-75 1989-90

Sample size 34 194 10 893
Male

Rural 1.8 2.4
Urban 2.6 4.0

Female
Rural 1.3 1.7
Urban 1.5 5.7

An evaluation of the demographic features and
developmental characteristics ofthe population in
these two periods' shows that the susceptible age
group (15-60 years) increased from 55% to 65%
and certain lifestyle changes relating to food hab-
its, physical activity and a non-traditional living
pattern occurred.

Such contributing factors have doubled the rate
of diabetes in other populations.' The present
DALY (in hundreds of thousand) in India' for
communicable diseases (772.8) exceeds that due
to non-communicable diseases (578.9); that due
to diabetes is 10.3. In market economy countries,
the corresponding figures are 48.8 for communi-
cable disease, 334.8 for non-communicable
diseases and 7.1 for diabetes. With the present rate
of development and economic progress, the inci-
dence of non-communicable diseases in India is
expected to change and match that observed in
developed countries.

It is likely that while economic development
will improve nutritional status, environmental
sanitation and longevity, the burden due to dis-
eases related to lifestyle changes will increase. At
the present rate of prevalence of diabetes (non-
insulin dependent), it has been predicted that the
number of diabetics worldwide will double from
100 million to over 200 million in the next 15
years. The greater proportion of the increase is
likely to occur in developing countries; India will
have 35 million diabetics in AD2015 compared to
15 million in the 1990s.

In order to meet this challenge, there is a grow-
ing need for initiating certain preventive steps.
These should include:

I. Increasing awareness about diabetes in the
community;

2. Motivation and inducements for adopting a
healthy lifestyle;

3. Provision for health care infrastructure for
screening programmes and guidance for
prevention and control of diabetes;

4. Evolving a consensus for standards of care of
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diabetics amongst professionals; and
5. Measures for evaluation of the on-going

programmes in a time-bound manner.

Such an approach will be more cost-effective
than providing expensive tertiary care for the long
term complications of diabetes.

Health policy planners in developing countries
like India need to be aware of the risk factors so as
to initiate a networking of preventive programmes.

23 September 1996 M. M. S. Ahuja
Department of Endocrinology

Sitaram Bhartia Institute of Science and Research
New Delhi
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Endometrial cancer in Indian women

Endometrial carcinoma is the most common ma-
lignancy of the female genital tract in developed
countries. Over the past 50 years, its incidence has
increased in the West as a result of the longer life
expectancy of women and increased frequency of
certain predisposing factors.' However, in India
and other developing countries, cancer of the
cervix is still the most common genital malig-
nancy.

I! is not known if the proportion of endometrial
and cervical cancer has changed in recent years.
Also, the prevalence of risk factors varies in
different populations. Guidelines for identifica-
tion of women at risk for endometrial cancer,
evaluation and management of those with the
disease will depend on the population. Hence, the
charts' of women presenting with endometrial
cancer at the Christian Medical College Hospital,
Veil ore from January 1988 to December 1992
were reviewed. During this period, endometrial
cancer was diagnosed in 50 women and cervical
cancer in 914 women. The ratio of endometrial to
cervical cancer was I: 18.

As in other series,' the majority (82%) of our
patients were more than 50 years of age with a
peale incidence between 50 and 70 years. Though
endometrial cancer is said to be more common in
nulliparous women, only 18 (36%) in our series
were nulliparous.

Known risk factors such as diabetes, hyperten-
sion, obesity and late menopause were present in
40% of the women. Obesity is not as common a
problem in India as in the West and this may be one

of the reasons for the lower incidence of endome-
trial cancer. None of the women were on oestrogen
replacement therapy, since hormone replacement
therapy is not yet popular in India. Long term
oestrogen replacement therapy has been found to
increase the relative risk of endometrial cancer 4-
to 15-fold.J.-5 The addition of progesterone has
nullified this effect and the current recommenda-
tion is that oestrogen should never be prescribed
without the required dose of progesterone for
hormone replacement therapy. Late menopause is
mentioned as a risk factor; however, 80% of the
women in the present study attained menopause
before 50 years.

Postmenopausal bleeding is the predominant
symptom in endometrial cancer: and was seen in
30 (60%) women in our series. However, abnor-
mal uterine bleeding was the presenting symptom
in 78%.

Histopathological examination revealed grade
I tumour in 25 (50%), grade" in 12 (24%) and
grade Ill in \3 (26%). Staging of the disease was
done preoperatively (by dilatation and curettage)
and intraoperatively. The majority of patients
(60%) had AGO stage I disease. This is in contrast
to women with cervical cancer, where the majority
present with stages II B or III which have poorer
survival rates.

The current recommendation for management
of endometrial cancer is laparotomy followed by
adjuvant radiotherapy, if necessary. Since the
series included patients who presented between
1988 and 1992, many of them had preoperative
radiation as well, though women who presented
after 1990 had staging laparotomy and postopera-
tive adjuvant therapy.

Follow up data ranging from 6 months to II
years revealed recurrence in 12 women. Of these,
\0 had stage IIIflV disease and 2 women had stage
" disease.

In India, a diagnosis of endometrial cancer
should be considered in nulliparous, hypertensive
or diabetic women over 50 years of age with
abnormal uterine bleeding.

3 September 1996 Lakshrni Seshadri
Sandhya Babu

Department of Obstetrics and Gynaecology Unit II
Christian Medical College Hospital

Vellore
Tamil Nadu
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Seroepidemiological profile of 50 AIDS
patients in Kerala

The epidemiological and Western blot profile of
50 patients with AIDS presenting to the AIDS
Surveillance Centre at our college between March
1993 and October 1994 was carried out.

There were 47 males and 3 females. Twenty-
two of the 47 males and all three females died.
Most of the patients (41%) were 21-40 years of
age and the main mode of transmission was the
heterosexual route. In 5 of the patients the route of
transmission could not be determined. The main
source of infection was female sex workers in
Mumbai, Maharashtra.

The clinical diagnosis at the time of presenta-
tion was tuberculosis in 25 patients; 18 of them
had pulmonary tuberculosis.

Using the recombinant Western blot (HIV blot
2.2) technique,S patients had combined HIV I and
II infection while the rest had only HIV I infection.
Among the various HIV products identified in the
serum, envelope antibodies were present in 46
patients and p31 antibodies in 32.

Based on this data, we feel that preventive
strategies must be targeted at 'high-risk' groups
all over the country and not only in areas with a
high incidence of the disease. Tuberculosis cen-
tres should have facilities to diagnose HIV infec-
tion as half these patients present with tuberculo-
sis.

12 October 1996 Laly Jose
Mabel Legori

AIDS Surveillance Centre
Department of Microbiology

Medical College
Thiruvananthapuram

Kerala

The concept of scientific holism

In recent articles in The Lancet, Goldberger' and
Macnaughton' have touched the fragile thread
connecting western reductionistic 'science' and
eastern (Orientalllndian) holistic philosophy. It is
time for an unbiased exploration of our ancient
philosophical concepts using modern technology.
It is only with an open mind that we might find
something worthwhile in eastern philosophy as
applied to medicine.

The basic concept in Ayurvedic medicine and
many other eastern systems is that of maintaining
health and not of curing disease. For example,
Ayurveda describes the body and indeed the
universe as consisting of five elements: earth,
water, air (the three states of matter), energy, and
space; matter and energy being interchangeable.
The body has three systems:

I. Energy production and combustion (pitta
including the liver since most enzymatic
reactions take place there but also the energy
production in each individual cell),

2. Conduction/regulation (vata including blood
vessels and the heart, nerves, neural junctions,
intercellular matrix, bowels, bronchi and
ducts), and
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3. Excretion or recycling (kapha which includes
the lungs, kidneys and exocrine glands). It
may also be possible to apply this description
to an individual cell with its organelles.

Maintaining health means maintaining a bal-
ance between these systems. Individualization of
treatment was routine and, therefore, randomized
trials were not possible. This is probably what led
to the system's decline. However, Ayurvedic ex-
planation of human physiology and its key con-
cept of a 'dynamic balance' should not be dis-
carded.

Neural networks which are based on non-linear
dynamic logic have been found to be superior to
conventional computer systems which monitor
complex cardiovascular events' and are based on
reductionistic logic. Neural networks are flexible,
self-learning and dynamic and may be better able
to assess the biological system.

Many hard-core medical scientists may refuse
to consider the concept of scientific holism, say-
ing that if they were to believe in western science
based on a reductionist approach, it would be
wrong to believe in holism. An objectivist may
have difficulty in accepting notions such as the
chaos theory, fuzzy logic, and non-linear dynam-
ics. I am tempted to draw an analogy between
these changes in life science concepts to the radi-
cal changes which occurred in the physical sci-
ences when the quantum physics of Einstein and
the 'uncertainty principle of Heisenberg replaced
the mechanistic science of Newton.

I believe that 'science' should not be limited to
the reductionist quantitative approach and that the
systematic study of qualitative and holistic phe-
nomena is the right approach to scientific explora-
tion. While physicists are busy trying to find the
universal physical theory, biologists should at
least try and formulate a plausible theory of life.

4 October 1996 Jayant S. Vaidya
Academic Department of Surgery

The Royal Marsden Hospital
London

UK
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Is this education?

To test the general awareness of 20 applicants to
the entrance examination for our OM course we
asked them four questions. These were: (I) What
is CTBT (Comprehensive Test Ban Treaty)?
(2) Name two Indian states that are closest to
achieving a zero population growth rate; (3) What
are chlorofluorocarbons and how are they harmful
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to humans? (4) Name one major advance in medical
science in the last five years. Each question carried
2 marks and the candidates' responses were scored
by three evaluators independently. The final score
was an average of the- three evaluators' scores.
Differences in individual evaluators' scores did
not exceed 0.5 marks.

Of the maximum possible score of 8, the marks
scored by the candidates were as follows:

Marks No. of candidates
0-2 8
2.5-4 7
4.5-6 3
6.5-8 2
Of the 20 candidates, only 6 knew about CTBT

and only 4 candidates were aware of the harmful
effects of chlorofluorocarbons. The responses to
the question on a major advance in medical sci-
ences in the last five years included: gene therapy
(3), polymerase chain reaction (3), treatment for
acquired immunodeficiency syndrome (3), dis-
covery of growth factors (I), discovery of human
immunodeficiency virus (I), development of
cephalosporins (I), discovery of Helicobacter
pylori (I), discovery of G proteins (I), discovery
of anti-troponin antibodies (I) and discovery of
nitric oxide (I). As is apparent, many of these
developments are much older than five years.

These data show that our medical postgraduates
are not aware of important social, environmental
and scientific issues which are not directly related
to their daily activities. It reflects sadly on our
medical education system, perhaps even more so
on our examination-oriented education system.

3 October 1996 Rakesh Aggarwal
V. A. Saraswat

S.R.Naik
Department of Gastroenterology

Sanjay Gandhi Postgraduate Institute
of Medical Sciences

Lucknow
Uttar Pradesh

Personality of a specialty

Many colleagues have told me, and I also believe,
that doctors wi th different personal ity types are
associated with different medical specialties. For
example, surgeons are prima donnas who are
doers rather than thinkers (thinkers who become
surgeons by mistake land up editing a medical
journal). Surgeons have to make bold decisions,
often without sufficient data or understanding and
have a higher chance of acting as 'God players'.
Physicians, more often than not, deal with prob-
lems that cannot be easily solved and may be
forced to be humble. They are like chess players.
It has also been suggested that cardiologists are
more caring, psychiatrists can tolerate ambiguity
better, radiotherapists are more relaxed while
anaesthetists are friendlier.' Medical philosophy
and even political outlook differ between some
specialties.'

Do people with particular personalities choose
one specialty or does the working pattern of a
specialty enhance some traits? There is some evi-
dence that the stereotypes of the medical students
do not change greatly during their years of medi-
cal education.' Thus, women doctors tend to take
up 'indoor' specialties like pathology or radiol-
ogy, short people prefer to become paediatricians
while orthopaedic surgeons are often 'twice as
strong as an ox and half the brains'.' Does that
negate the impact that the specialty has on the
personality of the doctor? I was unable to find any
Indian study on the subject.

At the silver jubilee reunion of the 1970 batch
of King Geroge's Medical College, Lucknow, I
could not find any individual whose personality
had undergone a perceptible change that could be
attributed to his or her specialization. I look for-
ward to the experience of others in this respect.

12 October 1996 A. C. Anand
Department of Medicine

Armed Forces Medical College
Pune

Maharashtra
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'Kits' of anti-tubercular drugs

The use of kits of anti-tubercular drugs is indeed
fraught with a number of problems. I wish to add
the following warning from the World Health
Organization' to the previously published letter;'
'Recently several fixed-dose drug combinations
consisting of two or three drugs have been pro-
duced in some countries both for local use and
export to other countries. A certain number of
these combinations have been submitted to human
bioavailability studies and found to be associated
with unacceptably low blood levels of rifampicin.'

It was on the basis of these results that the
treatment committee of the International Union
against Tuberculosis and Lung Diseases recom-
mended the use of only those combinations for
which human bioavailability studies had demon-
strated satisfactory blood levels of rifampicin.

5 October 1996 I. D. Aggarwal
Faridabad

Haryana
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