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Summary

Fifty strains of Neisseria gonorrhoeae isolated at random from 55 male
pdtients with gonorrhoea in Pune were subjected to in vitro sensitivity test to
penicillin. The range of sensitivity of these strains to -penicillin was from
0.0075 to 4.0 intranational units per ml. 27 (54.009,) strains were within the
sensitivity range and six (12 %) were sensitive only to 4.0 LU. of penicillin

per ml.
per ml,
from 1944 to 1975.
resistance to penicillin,

When Neisseria gonorrhoeae (N.
gonorrhoeae) developed resistance to
sulphonamides about thirty years ago,
penicillin became the drug of choice! in
the treatment of gonorrhoea and has
remained the mainstay of treatment for
several decades. To start with the
therapeutic doses were very small?s,
In the course of time it became evident
that many cases failed to respond to
penicillin since the sensitivity of N.
gonorrhoeae to this drug had decreased
in many of parts of the world as recor-
ded in the literature4-12,

Chacko and Yogeswaril® at Madras
(South India) isolated 23.4 per cent
gonococci resistant to penicillin during
the period April 1963 to September
1964 ; and 60.4 per cent between
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The median of sensitivity was 0,062 1.U. (equivalent to 0.038 mcgm)
This is compared to the results obtained by other workers in the field
Strains of gonococci under study did not show absolute

October 1964 and September 1965.
Similar studies in the same centre during
197014 revealed 90 per cent resistant
strains indicating thereby a rise in the
resistance incidence. In Bombay (Wes-
tern India), the resistant strains isolated
during 1968 to 1969 was reported to be
56 per cent!® as compared to 33.3 per
cent isolated in Delhil®. The incidence
of resistant strains has been shown to
have geographical variations!?, Hence
the present study was undertaken,

Material and Methods

The material for this study included
50 strains isolated from 55 male cases
of gonorrhoeae picked up at random
from outpatient departments of Der-
mato-Venereology of Armed Forces
Medical Coliege, Cantonment General
Hospital, Sasoon Hospital and indoor
patients of Venereal Disease Treatment
Centre, Command Hospital (SC), Poona;
from July 1975 to December 1975.

The following procedures were adop-
ted .-
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Detailed clinical findings were recor-
ded.
Gram’s method!” which was followed
by cultureon chocolate agar medium?s.
Tetramethylene paraphenylene diamine
hydrochloride was used for oxidase
reaction!®, Sugar tests were performed
in serum sugar tubes.

Sensitivity of N. gonorrhoeae towards
penicillin was performed by disc (6 mm
diameter of Whatman No 1 filter) diffu-
sion method. Concentration of penicillin
per disc was 250, 125, 62.5, 31.25, 15.6,
7.8, 3.9, 1.9, 0.95, 0.48, 1. U. equivalent
to 4,2, 1, 0.5, 0.25, 0.125, 0.062, 0.031,
0.015 and 0 0075 I. U. by tube dilution
method respectively as done through a
calibration curve. The results of peni-
cillin semnsitivity were recorded after 24
hours by measuring the zone of inhibi-
tion, if present.

Observations

The values of MIC of penicillin recor-
ded for number of strains of gonococci
from 0.0075 to 4.0 1. U. are shown in
Table 1,

TABLE 1

Number of Strains with Minimum Inhibitory
Concentration (MIC) of Penicillin

MIC of peni- Strains inhibited by different
cillinin I. U. concentrations of penicillin
per mi of
medium Number Percent
0.0075 12 24
0.015 2 4
0.031 6 12
0.062 7 14
0,125 6 12
0.25 .2 4
0.5 4 8
1.0 4 8
2,0 1 2
4.0 6 12
Total 50 100

It was observed that 54.00 per cent
had decreased senmsitivity towards peni-
cillin. '

Staining of smear was done by.

The mean and standard deviation of
zone- of inhibition of N. gonorrhoeae
towards different concentration of peni-
cillin (from 0.0075 to 4 1. U. per ml)
are shown in table 2. There ' was
increase in average values of zone of
inhibition with increase of penicillin
concentration per ml.

TABLE 2 -
Relation of Penicillin Concentration to Zone
of Inhibition :

I. U. of Mean of.
penicillin zone of Standard
per ml of inhibition Deviation
medium in mm
0.0075 8.75 4,73
0.015 10.21 5.80
0.031 11,90 3N
0.062 13.77 3.21
0.125 15.90 7.20
0.25 16.85 6.57
0.5 ~ 1761 6.27
1.0 17.41 6.54
2.0 18.27 6.57
4.0 18.50 5.94
Discussion

Most of the studies carried out on
N. gonorrhoeae strains isolated earlier
than 1950 had shown that all strains
were sensitive to less than 0.125 T, U,
of penicillin per ml, the range of MIC
being 0.005 to 0.025%, 0.002 to 0.033%0
and 0.0038 to 0.02421, In 1950, however,
the limit of the range. of susceptibility
was reported to have increased to or
beyond 0.125 1. U.2%,%5 and 0.515 1.U. %
along with the emergence of a few resis-
tant strains.

It has been generally agreed that
strains requiring 0.125 1. U. per ml or
more are relatively resistant®,2627 Qn
the basis of this in our study 23 (46.00
per cent) strains showed relative resis-
tance/decreased sensitivity to penicillin.

In 1958, Reyn and her collegues?!
studied the 90 strains of 1944 by testing
them in 1957. The range of sensitivity
was 0.0038 to 0.024 1. U. per ml, which
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TABLE 3
Median values for the minimum Inhibitory Concentration to Penicillin
Year Number | Mediau
S. No. Authors Country of of mcgm
o study strains per ml
1. Reyn et al (1958)21 England 1944 90 0.0045
2. Lankford (1945)3 U.S.A. 1945 100 0 0058
3. Love et al (1955)20 U.S.A. 1945 24 0.002
4, Romansky et al (1947)32 U.S.A. 1947 57 0.012
5. Love ¢t al (1955)20 U.S.A. 1954 106 0.003
6. Gurtis et al (1958)33 England 1957 302 0.003
7. Gradock-Watson ¢t al (1958) England 1957 200 0.009
8. Thayer et al (1961)= U.S. A, 1959 368 0.021
9. Amies (1967)s Canada 1959 320 0.005
10, Gjessing et al (1964)s Norway 1959-1962 1000 0.026
11, Snell et al (1963)34 Canada 1963 200 0.018
12. Chacko et al (1966)13 Madras 1963-1965 160 0.038
(India)
13. Amies (1967)¢ Canada 1966 979 0.053
14. Nicol et al (1968)9 England 1966 91 0.022
15. Smith and Levy (1967)8 Australia 1967 104 0.027
16.  Ho and Chang (1967)7 Taipei 1967 59 0.059
17. Moses et al (1971)5 Bombay 1968-1969 216 0.0129
(India)
18.  Keys et al (1969)10 Phillipines 19681969 242 0.223
19, Silverstein (1973)3 Taipei 1970 130 0.0256
20. Panikabutra et al (1973)1 Thailand 1967-1970 96 0.133
21. Duncan (1972)3 U.S.A. 1972 81 0.045
22, Watko et al (1975)12 Phillipines 1971 258 0.232
23. Bhujwala et al (1973)16 Delhi — 93 0.19
(India)
24. Present study (1979) Pune 1975 50 0.037
(India)
was accepted as original range of strains isolated from Africa, Phillipines,

sensitivity of N.gonorrhoeaeto penicillin
and considered as a base for comparison
results. Out of the strains isolated in
1944, not even one was less sensitive,
whereas out of 130 strains of gonococci
isolated in 1957, 17 per cent showed
decreased penicillin sensitivity. Thayer
et al?8 from USA found that during 1955
to 1958, 20 per cent strains were inhibi-
ted by 0.10- 1. U. of penicillin per ml or
more ; and in 1959, 25 per cent of 368
strains required the same concentration
for inhibition.

In 1963, a study was undertaken by
World Health Organisation on 452

Ceylon, Poland and Greenland. Out
of these 1.0 per cent strains from West
Africa during 1960—62; 27 per cent of
strains from Ceylon in 1961; 10 per
cent obtained from Poland in 1962 ;
10 per cent during 1960-61 and 83 per
cept in 1962 from Greenland were less
sensitive to penicillin; and all the
strains from Phillipines isolated in 1961
revealed decreased sensitivity. Not a
single strain was found absolutely
resistant to penicillin®®. Watko et al*?
reported only 9.3 per cent strains sensi-
tive to 0.05 megm (equivalent t0 0.1 L.U)
of penicillin and all the rest of the
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strains sensitive at a higher concentra-
tion. The strains least sensitive to
penicillin reported in the literature had
MIC of 4.0 I. U. per mlI3°. Six strains
in the present study were sensitive only
to 4.0 I. U. of penicillin.

Though MIC values are most freg-
uently used for reporting the susceptibi-
lity of gonococci to penicillin in vitro,
Watko and Bownlow!2 found the median
to be a useful single statistic for the
comparison of ranges of MIC values.
In order to compare out data with ear-
lier reports in the literature, the median
MIC values of data from other studies
have been calculated, converted into
megm and shown in Table 3. The
MIC of N. gonorrhoeae to penicillin in
this study (0.062 1. U. per ml equivalent
to 0.037 mcgm per ml) was almost
similar to those reported by Chacko and
Yogeswari in 19663; and Duncan in
the year 197281,
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