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this figure is comparable to the findings of
Nadas et al.(2) 7.5%, Keith, et al.(3} 9.9%
and other Western workers(7). The relative

rarity of coarctation of aorta among Indian
population is also confirmed by other

workers(5,8,9).

The observed female preponderance of
ventricular septal defect is not compatible
with the results of Bidwai ef al.(5) and Rao
and Reddi(8), who found a male predomi-
nance for the same. However, increased
frequency of aortic stenosis and atrial septal
defect among male patients is also sup-
ported by Jain et al.(6) and Rao and Reddi(8).

Our study suggests that a majority of

congenital heart diseases in children may

remain undetected unless specific efforts
are made to diagnose them and that the
prevalence of ventricular septal defect is the
highest amongst school children.
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Sickle cell mutation is one of theT first
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reported single gene abnormality in the world,
causing diseased condition in the homozygous
state. Sickle cell hemoglobin is caused due
to mutation in 6th codon of beta globin gene
(a change from CTC to CAC in coding
sequence of DNA). |

WHO has reported an estimated 60 x 10°
carriers in the world for hemoglobin § and
1,20,000 homozygotes are added every year
in the world(1). In India, there are about
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24,34 375 heterozygotes based on 1981 census
data(2). In Maharashtra, there are two districts
(Dhule and Chandrapur) having more than
5,000 estimated homozygotes.

Prevention of Cickle cell disease by carmer
detection and marriage counselling is
relatively difficult. In majority of cases the
couple at risk is detected only after the birth
of a diseased child. Hence, a method is
standardized to detect sickle cell mutation
prenatally using polymerase chain reaction
(PCR), at the molecular level (Fig. 1).

Material and Methods

Two families, one from scheduled caste
and one from scheduled tribe was known to
be at risk for sickle cell disease, Parents
were carriers for sickle cell hemoglobin.
They had a child suffering from sickle cell
disease. Ten ml venous blood was collected

- from each family member for DNA isola-
tion. DNA was isolated by salting-out
procedure(5). Fetal cells were obtained by
CVB, for one patient and by amniocentesis
in the other. DNA from the fetal cells was
also isolated by the abave procedure.

To detect the sickle cellmutation, 299 bp
segment of the beta globin gene is
amplified(6). PCR was performed on normal
(AA), trait (AS) and homozygous (SS) DNA
samples along with fetal DNA on Perkin
and Elmer thermocycler with 94°C, 50°C
and 72°C as denaturation, annealing and
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extension temperatures, respectively. So
picomoles of each primer, 200 nanomoles of

dNTP mixture, and 1 micgrogram or less of
DNA were added in a 100 microliter of
reaction mixture and was denatured at 95°C
for 5 minutes. 2.5 units of Taq polymerase
(Boehringer Mannheim) was added to the
reaction mixture and 30 cycles were
performed.

PCR product from each reaction is
digested with 10 units of Mst II restriction
enzyme for 1 hour at 37°C and analysed by
agarose gel electrophoresis (1.5%), stained
with ethidium bromide, visualized and
photographed on a UV transilluminator (302
nm, Fotodyne). A marker (pBR322 Hinf I
digest) was also electrophoresed alongwith
the digested product.

Results

Mst 1T digestion products of normal,
trait and homozygous for sickle cell
hemoglobin revealed a pattern of 192 and
107 bep; 299, 192 and 107 bp; and 299 bp,
respectively. The amplified and restriction
digested samples of fetal DNA showed that
one of them 1s heterozygous for sickle cell
mutation while the other is normal for the

 same (Fig 2). Both were checked after delivery

and found correct.

Discussion

_ PCR s a recently developed procedure -~
for the rapid in vitro amplification of DNA

sequences and it was a profound impact on
various branches of biochemical sciences
including the field of clinical diagnosis.

PCR has been successfully employed in
diagnosis of infectious diseases, genetic
disorders, cancer diagnostics, and to study
evolutionary pattern(4). In the case of sickle
cell hemoglobin the mutation in the 6th
codon, eliminates the Mst I restriction site.
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Fig. 1. PCR as camied out for diagnosis of sickle mutation. The region of B globin gene that is amplified -

is indicated. P, and P, are the primers selected for amplification cycles. The position of Mst I site
change due to mutation is indicatedby an arow. A - represents normal allele and S - represents
sickle cell mutation.
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Fig. 2. Electrophoresis of the amplified DNA after Mst Il digestion in 1.5% agarose gel in TEB buffer.
(i) pBR Hinf I digest. Molecular weights are indicated in base pairs. (ii) Mst Ildigestion of
amniotic fluid DNA. (iii) Mst Il digestion of sickle cell anaemia (SS) 299 bp. (iv} Mst Il digestion
of sickel cell trait (AS) 299, 192 and 108 bp. (v) Mst Il digestion of normal control (AA) 192 and
107 bp. (vi) Undigested amplified 299 by product.
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Hence, PCR amplification followed by Mst
IT digestion confirms the sickle cell mutation,
~ both in homozygous as well as heterozygous
states.

Hence, using PCR technique and
restriction digestion it is possible to diagnose
antenatally single gene mutation. For this,
no radioactive material or any external probe
is used. The diagnosis is possible by the
second day after the biopsy and it can be
performed in the first trimester of pregnancy.
Hence, medical termination of pregnancy
if required, can be recommended. This
technique (PCR), coupled with non-
radioactive probing can also be effectively
used for the prenatal diagnosis of thalassemia.

Acknowledgements

The authors thank Dr., K.N. Ganesh,
National Chemical Laboratory, Punc, for
providing synthetic oligonucleotide primers
and Dr. D.A. Gadkari, National Institute of
Virology, Pune, for use of their thermocycler.

LR
Tiaiha

VOLUME 3(0—-NOVEMBER 1993 '

REFERENCES

1. Community control of hereditary anemias.

Memorandum from a WHO meeting. Bull
WHO 1983, 61: 63-80.

2. Rao VR. Genetics and epidemiolgy of sickle
cell anemia in India. ICMR Bull 1988, 18:
1-4.

3. Saiki RK, Scharf S, Faloona F, et al. Enzy-
matic amplification of beta globin genomic
sequences and restriction site analysis of
sickle cell anemia. Science 1985, 230: 1350-
1354.

4. Gibbs RA. DNA amplification by polymer-
ase chain reaction. Anal Chem 1990, 62:
1202-1214.

5. Miller SA, Dykes DD, Polensky HF. A
simple salting out procedure for extracting
DNA from human nucleated cells. Nucleic

Acid Res 1988, 16: 1215.

6. Chehab FF, Doherty M, Cai S, Kan YW,
Kooper S, Rubin EM. Detection of sickle
cell anemia and thalassemias. Nature 1987,
329: 294-295.%

False Positive Widal Reaction in
Malaria

J.R. Sharma
L.B. Parmar
S.J. Sharma
A. Kesavan

Both malaria and typhoid fever are
endemic in Surat and the surrounding areas
of South Gujarat. The diagnosis of malaria
is clinical and confirmed by the presence of
‘malarial parasite in the peripheral smear.

Widal test inspite of its nonspecificity and
unreliability, is still used as the gold stan-
dard for the diagnosis of typhoid fever(1). A
positive widal reaction in malaria poses a
diagnostic dilemma in the evaluation of a
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