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TRANSFERABLE ENT AND HLY PLASMIDS IN
R PLASMID BEARING ESCHERICHIA COLI FROM
NORMAL INDIVIDUALS IN BOMBAY

V. M. RANGNEKAR, D. S. CHITNIS, S. MUKERJI AND S. V' GADRE

Haff’kine Institute, Parel, Bombay 400 012.

Extrachromosomal genetic elements designated Ent and Hly
control the production of enterotoxin and haemolysin respectively,
in Escherichia coli. The Ent-positive E. coli strains have been
implicated as etiological agents of diarrhoea in children, adults,
and domestic animals. Although Hly positive E. coli have been
commonly associated with urinary tract infections in man, the
exact role of Hly plasmids in human disease remains unclear. We
studied the incidence and genetic stability of Ent and Hly plasmids

in R + E. coli from normal population in Bombay city. Transfer-
able and genetically stable Ent character was detected in 4.8%

R+ isolates whereas 11.2% isolates harboured unstable Hly plas-

mids. None of the R
Hly plasmids,

INTRODUCTION

Enterotoxin production: by
enteropathogenic strains of
Escherichia coli is controlled by a
transmissible extrachromosomal
genetic element designated ‘Ent’
plasmid (1). Ent positive strains of
E coli have been implicated as
etiological agents of diarrhoea in
children (2,3), adults (4,5) and
domestic animals (6,7). A large
proportion of the enteropathogenic
strains of E. coli, particularly of
porcine origin, produce alpha-
haemolysin, a property borne on
another transmissible plasmid
designated ‘Hly’ (8,9). Haemolytic
E. coli have been commonly as-
sociated with urinary tract infec-
tions in man and are found in
only small proportion of the non-

Received for publication on 2-1-80

isolates simultaneously harboured Ent and

pathogenic strains inhabiting the
gut of man and domestic animals
(10,11). However, the exact role
of Hly plasmids in human disease
is unclear.

It was thought worthwhile to
study whether a strain harbouring
one or more of these plasmids can
persist in an individual without
causing clinical diarrhoea thus
establishing a carrier state. Our
observations are summarized in
this communication.

Materials and Methods

Bacterial strains — One hundred
and twenty four R plasmid bear-
ing E. coli strains were isolated
from faeces of normal individuals
in 'Bombay city. These strains
were tested for Ent and Hly plas-
mids.

A



2 TRANSFERABLE ENT AND HLY PLASMIDS

E. coli K12 (R-Ent-Hly-F-Lac-)
carrying chromosomal resistance
to 60 mcg/ml nalidixic acid (Nalr)
and E. coli K12 W 945 (R-Ent-Hly-
F-Lac-) carrying chromosomal re-
sistance to 200 mcg/ml streptomy-
cin (Smr) were used as recipients
in conj-ugation experiments to
determine the transmissibility of
the Ent and Hly character.

Detection of Ent character —
The g+ E. coli isolates were
examined for enterotoxin produc-
tion by the adult rabbit ligated
ileal loop model (12). Exponential
phase cultures of the test isolate
were diluted with physiological
saline to have a cell concentration
of 1.0 x 107 cells/ml, and 1.0 ml
of the diluted cultures was in-
oculated into 10 mm long in-
testinal loops prepared in adult
rabbit. In each animal, positive
and negative controls were main-
tained by inoculating V. cholerae
569 B. Inaba culture and plain
saline respectively, in separate
loops. The rabbit was sacrificed
18 hrs. after inoculation and the
fluid accumulated in each loop
was compared quantitatively with
that in the control loops. Each
rT E. coli culture was tested in
‘three adult rabbits before conclud-
ing its enterotoxicity.

Transferability of Ent character
— E. coli cultures shown to be
enterotoxin-positive by above test
were screened for conjugal
transmission of the Ent character
to the recipient E. coli strains
(listed under  Bacterial strains)
by the method of Smith and Halls

(1). Exponential phase cultures of
enterotoxic R+ E. coli (prospec-
tive donor) and E. coli K12 nalr
were mixed in equal proportion in
5.0 ml nutrient broth and incubat-
ed at 37°C for 48 hrs., and 0.1 ml
of the incubated mixture was in-
oculated in fresh 5.0 ml nutrient
broth and further incubated for
24 hrs. The R+  transconjugants
were selected by plating 0.01 ml
and 0.05 ml aliquots of the mix-
ture on nutrient agar containing
60 mcg/ml nalidixic acid and a
donor drug marker. Atleast five
colonies of R+  transconjugants
were then tested for Ent character
by the ligated intestine test in
rabbits, The plasmid nature of the
Ent character was established by
its conjugal transfer to E. coli K-12
Nalr and further to E. coli. K12 W

945 Smr

Detection of Hly character —
The R+ isolates were tested for

Jhaemolysis on sheep blood agar

plates (i.e. nutrient agar contain-
ing 109, washed sheep-red blood
cells).

Transferability of Hly character
— The method of examining the
plasmid nature of the haemolysin-
producing  property was the
same as that described for detect-
ing Ent plasmids, except that
aliquots of the mating mixture
were plated on sheep blood agar
plates containing nalidixic acid
and donor drug markers. After in-
cubation at 37°C for 24 hrs.,, the
plates were examined for Rt
transconjugant cell colonies show-
ing partial haemolysis.
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Genetic stability of Ent and Hly
plasmids — The R+ E. coli is-
olates bearing Ent and' Hly plas-
mids were subcultured daily in
nutrient broth upto fiffeen sub-
cultures and then re-examined for
Ent and Hly character and its
transferability.

RESULTS

Incidence and transferability of
Ent and Hly character — Of the
124 Rt E. coli isolates examined,
ten (8.069%,) caused fluid accumu-
lation in the intestinal loops. Six
of these enterotoxic stra'lins trans-
mitted the Ent character by con-
jugation to E. coli K12 recipients.
Fourteen (11.29,) of the 124 r +
isolates harboured the Hly char-
acter. All these strains were able
to transmit this character to re-
cipient E. coli K12 strains indicat-
ing its plasmid nature.

It was noted, however, that none
of the original 124 R+ isolates
carried both Ent and Hly plasmids,
simultaneously.

Stability of Ent and Hly char-
acter — The enterotoxigenic
character was genetically stable
in the E. coli isolates even after
fifteen subcultures in nutrient
broth, despite the fact that R
plasmids from four of these is-
olates were lost during subculture.
The other six Ent + r + isolates
could transfer their plasmids to
the recipient strains by conjuga-
tion. On the other hand, the Hly
plasmids were highly unstable and
all the Hly + isolates were render-
ed Hly— within fifteen subcul-

tures; only five of these also lost
their R plasmids during this
period.

DISCUSSION -

In this investigation, the in-
cidence of Ent and Hly plasmids
was observed to be low. It should
be noted, however, that this study
was limited to R plasmid bearing
E. coli from mnormal individuals
and the actual incidence of the
enterotoxic and haemolytic strains
of E. coli in the gut of individuals
might be higher.

The tranfer factor of R plas-
mids can also possibly mobilize
the Ent and Hly plasmids during
conjugation (13,14,15). However,
in case of four of our enterotoxic
E. coli isolates the enterotoxigeni-
city was not transferable even in
the presence of R plasmids. This
could be either due to the chro-
mosomal location of the genes cod-
ing enterotoxin production or due
to the inability of the existing R
factors to promote the transfer of
Ent markers.

None of the r+ isolates har-
boured both Ent and Hly plasmids,
simultaneously, Moreover, our
stability studies revealed that ‘the
Ent plasmids were genetically
stable, whereas the Hly plasmids
were lost within fifteen subcul-
tures. Genetically stable as well
as unstable Ent and Hly plasmids
have been reported  earlier
(1,9,16,17). These observations
could probably be explained if
compatibility between the Ent,
Hly and R plasmids is studied ex-
tensively.
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Although the role of Hly plas-
mids in human disease is unclear,
the Ent plasmids are known to
be responsible for conferring
enteropathogenecity upon E. coli
hosts. Inspite of this, none of the
individuals from whom these
strains were isolated suffered
from diarrhoea. Perhaps, the pro-
portion of such strains in the gut
was never sufficiently high to in-
itiate diarrhoeal disease or the
ecology of the gut restricted their
enteropathogenecity.

The significance of the associa-

tion of Ent and Hly plasmids with
R plasmids in E. coli, particularly
with respect to their role in human
disease, is poorly conceived.
Whether these plasmids afford any
selective advaritage to their host
and whether antibiotic treatment
is advisable against diarrhoea, re-
mains a matter of discussion.
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SYNTHESIS AND STUDY OF 2.4 DIAMINO 6-
SUBSTITUTED-ARYLIDENO AND BENZAMIDO
QUINAZOLINES AS POSSIBLE ANTITUBERCULOSIS

AGENTS : I

B. G. KHADSE, S. R. LOKHANDE, MADHUBEN R. PATEL AND
V. L. KHAIRNAR,
Department of Chemotherapy, Haffkine Institute, Parel,
" Bombay 400 012,

Two different series of 2, 4-diaminoquinazolines bearing an aryl
function attached to the 6-position through an azo-methine link-
age and another through amido-linkage were synthesised and

studied for their
M. tuberculosis (H,,Rv strain)

INTRODUCTION

Antibacterial activity was shown
by a number of amino quinazo-
lines (1). In recent communica-
tions also, it was reported that
2,4-diamino-6-[ (arylkyl and heter-
ocyclic)-methyl]-amino quinazo-

in ‘vitro antituberculosis

lines, exemplified by 2,4-diamino-

6-[ (3,4-dichlorobenzyl) aminol-
quinazoline (2) exhibit strong
antimalarial as well as antibacte-
rial activity. Similarly, compounds
containing amino groups at both 2

R—CH=N-

)

activity against

-and 4 positions of quinazoline

afforded optimum inhibitory acti-
vity and an aromatic substituent at
6-position caused substantial in-
crease in inhibitory potency (3).

Different types of Schiff bases
reported (4) from.our laboratory
possesses good antituberculosis
activity. These observations lead
us to prepare Schiff bases from
2,4,6-triamino quinazoline of th-
following type (I).

5T

NH.2

Where, R —Substituted-aryl & heterocyclic.

In addition, few 24-diamino-6-
(substituted - benzamido) -quinazo-
lines (II) were synthesised and

studied for their antituberculosis
activity.

Received for publication 16th January 1980.
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OO0

R

Where, R = H, Ci, Br, I, OC,Hg ;-

2,4-Cl, and 3,4-Cl,.

CHEMISTRY :

The synthetic procedure utiliz-
ed for the preparation of Schiff
bases (I) is outlined in Scheme
1. Thus, the 24,6-triaminoquin-
azoline was condensed with the
appropriate  benzaldehydes or
heterocyclic aldehydes in ethanol
in the presence of a drop of acetic
acid as catalyst to give the Schiff
base.

2,4-diamino-6- (substituted - ben-
zamido) -quinazolines (II), were
prepared by the condensation of

2,4,6-triamino-quinazoline and sub-

(II)

stituted benzoyl chlorides in non-
polar solvent in the presence of
triethylamine, are outlined in
Scheme II. The requisite 2,4,6-
triamino quinazoline was obtained
by the reduction of the corres-
ponding 24-diamino-6-nitroquina-
zoline with stannous chlioride
according to the method of Davoll
et al. (5). Condensation of the
aldehydes or acid chlorides with
the 6-amino group of the 24,6-
triamino-quinazolines  preferenti-
ally take place due to its aromatic
character.
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SCHEME -1

| EtOH/AcOH O N=CH-R
NH,
OO ! '
[ ]
N NHz
SCHEMB- II
' N
Ri—CO.CL 2 \@
-GS e G5 E» T an Th G B a» D an 6N ? -G-B.
Dioxane/(Et)3 .
NH,
Where, )
. R = Substituted-aryl, heteroaryl
R! := Substituted aryl. ’
EXPERIMENTAL : of dioxane and added dropwise to

General synthetic procedures for

(a) Schiff bases: A mixture of
0.001 mole of 24,6,triamino quina-
zoline and 0.001 mole of appro-
priate aldehyde, was taken in 20
ml of ethanol with a drop of
acetic.acid. This mixture was re-
fluxed on steam bath for 3 hours.
After cooling the reaction mix-
ture, crystalline solid of required
Schiff base was obtained and re-
crystallised from DMF.

(b)  24-Diamino-6-(substituted-
benzamido) quinazolines:

A 0.001 mole of substituted ben-
zoyl chloride was taken in 10 ml

a solution of 0.001 mole of 24,6-
triamino quinazoline in 20 ml of
dioxane containing 0.001 mole of
triethylamine, below 25°. It was
stirred for 4 hours. The precipitat-
ed amide derivative was washed
with NaHCQ; solution. Recrystal-
lised from ethanol.

Similarly, all other compounds
reported in Tables I and II were
prepared by the appropriate me-
thod.

BIOLOGICAL RESULTS

Serial dilution method of Doub
and Youman (6) was used to
screen these compounds for in
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vitro antituberculosis activity aga-
inst H;,Rv strain of M. tuber-
culosis, cultivated in Youman’s
medium containing 109, horse
serum,

Mostly all Schiff bases (Table I)
were found to be inactive, at 200
wg/ml conc, except compound 1
which inhibit the growth of M.
tuberculosis at 6.25 pg/ml conc.
and compound 6 which was active
at 50 pg/ml. Among, the another
series of 2,4-diamino-6- (substituted
benzamido)-quinazolines = (Table

REFERENCES :

II) only compound No. 7 was
active at 25 p g/ml
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TABLE 1

' Schiff bases
N.

A N |

R-HC=N-
NH2
Yield M.p.2 c
No. R o O Mol. formula® MIC
. c ) (}Lg/m')
1. 2,6-Dichloro-4- 80. >320 C;sH;;Cl;3;N5 O 6. 25
‘hydroxyphenyl
2. 4-Acetamidophenyl ° 64 247 Cy19HNg O Inactive
3. 3-Methoxy-4-hydroxy- 75 196 C;¢H,;5N5 O, .
phenyl ' ‘
4. 2-Hydroxy-5-bromo- 79 316 ClsﬂlzB\rNS o 100
phenyl '
5. 2-Hydroxy-5-chloro- 67  >320 C,s5H,,CINs O Inactive
.phenyl - .
6. 3-Bromo-4-Hydroxy- 173 210 C16H14Bi‘N5 O, 50
-5-methoxyphenly
69 261 C3H,;{N5sS ;
7. 2-Thienyl 1311111Ns Inactive
. 70. 5 237 ) Hﬁ N
8. 3-Pyridyl- CiaHi2 6. »

38 >340  C{3HoNg O3 ’

9. 5-Nitro-2-furyl

10. N' -MethyI-N4 -piper— g5 231

. CraH N
azinyl 145119 -¥7

-

(a) Melting points are capillary melting points and are uncorrected.

(b) All compounds were analysed for C, H, N and found within 4 0. 49, of
theoretical values. ’

(¢) Minimum Inhibitory concentration for ni vitro antituberculosis activity
(for INH=0. 04 pg/ml and for PAS=0.4 pg/ml).



KHADSE et 4 11

TABLE 11

2, 4-Diamino-¢-(Substituted benzamido)—quinazolines

R @ O'HNTNH;’

No. R Yi;td M.p. °C*® Mol. formula? | (I::gllr(n::)
1. H 65 306 ClsHléNso Inactive
2. 4-Chloro 51 265 CysH)CINsO H, 0

3.. 4-Bromo 45 >340 CysH;,BrN5O 100
4. 4-Floro 48 285 ClsH.lzi:NsO Inactive
5. 4-Iodo 37 >340 CisHpIN;O-H, 0 44,
6. 2, 4-Dichloro 50 250 CysH;Cl, N5 O Inactive

.H2 O

7. 3, 4-Dichloro . 52 210 C,;H,,CI, N, O 25

8. 4-Ethoxy 51 250 C;;HppN, O Inactive
9. 2-Hydroxy-5-nitro 42 212 C15H,Ng Oy 100

(a) Melting points are capillary melting points and are uncorrected.

(b) All compounds were analysed for C, H, N and found within+ 0. 4% of
theoretical values.

(¢) Minimum inhibitory concentration for in vitro antituberculosis activity
(for IN H = 0.04 p.g/ml; and for PAS = 0.4 pg/ml).
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PRELIMINARY STUDIES ON ANTIFERTILITY ACTIVITY
OF LYGODIUM FLEXOSUM ( LINN.) IN ALBINORATS-1

R. T. MAHAJAN, B. B. GAITONDE, V. B. BABNE AND 1. V. BADE

Director’s Research Cell, Haﬁ'ki(:e Institute, Parelf Bombay-400 012.

Investigations were carried out on the plant Lygodium flexosum
(Linn) as it has a reputation in folklore to possess antifertilitv
activity. The crude aqueous extract of the plant rhizomes had
maximum antifertility activity, the leaves and stems also pos-
sessed substantial activity. Alcohol extract and aqueous extracts
of rhizomes were prepared and fed to rats orally. All animals fed

on the alcokol extract remained sterile,

while 70% of those fed

on water extract showed infertility. The petroleum ‘either extract
had almost negligible antifertility activity. .

INTRODUCTION

A number of indigenous plants
have been reported to possess the
property of preventing birth when
administered orally. De Laszlo
and Henshaw (1) have mentioned
60 plants used in folklore med-
icine as contraceptives of which 39
were of Indian origin. Indian
folklore and Ayurvedic systems
of medicine mention the use of
some plant products as local as
well as oral contraceptives. In the
present - investigation we selected
Lygodium flexosum because of its
reputation as an antifertility agent
in folklore medicine. This plant
is being used by Adivasis in the
Western part of Maharashtra
State and in Gujarat for “inflicting
punishment” on  the enemy’s
women folk by rendering them
permanently sterile. Lygodium
flexosum is a small genus of
Schiaezoid fern characterized by

‘room

climbing leaves. It belongs to
family Schizaeaceae, and is ephe-
meral, available only during mon-
soon.

MATERIALS AND METHODS

The plant material was collected
from Thana District in Maha-
rashtra State. It was dried at
temperature and then
powdered using a pulverizer. One
kg. of dried material was succes-
sively extracted with four litres
each of petroleum ether (60-80°C)
and 95% alcohol’”” by soxhlet
apparatus. The aqueous extract
was prepared by ' treating the
material with excess of water at
50-60°C in water bath over a
period of 6-8 hours. The petroleum

and aleoholic extracts so obtained
were

filtered to remove any
suspended matter and solvents.
were removed under reduced pres-
sure at 50-60°C on a flash evapo-
rater. The aqueous extract was

Received for publications 23rd October 1979.
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concentrated on water bath by
slow evaporation at 50-60°C. The
requisite -quantity was admini-
stered orally as a suspension made
with gum acacia. Control animals
received only vehicle in appro-
priate doses.

Proved fertile albino rats, of
either six, weighing between 180-
250 gms. (5-7 months), used in this
study were obtained from Haffkine
Bio-Pharmaceutical = Corporation
Limited, Bombay. All animals
were given the standard diet and
water ad lib.

Proved fertile female rats (ferti-
lity in our animal house is almost
90-95%) were successfully mated
with proved fertile males in proes-
trus phase of the estrus cycle. The
ratio of animals kept in a single
cage was three females : one male.
The day on which thick clumps of
spermatozoa were observed in the
vaginal smear was considered as
day 1 of pregnancy. The plant ex-
tracts were administered orally by
means of a syringe and a feeding
needle from day 1 to day 7 of preg-
nancy. On day 11 of pregnancy, the
animals were laparotomized by an
abdominal incision under light
ether anaesthesia. The uterine
horns were examined and the
number of implantation sites in
both the horns were recorded.
After examination the abdomen
was closed in the usual’ way and
the animals were returned to their
respective cages. The antifertility
activity was assessed by the
method described by Khanna and
Choudhary (2).

RESULTS

Table 1 shows the antifertility

effect of the petroleum ether, al-

coholic and aqueous extracts of
Lygodium flexosum administered
orally in different doses to success-
fully mated female albino rats.

The petroleum ether extract in
doses upto 500 mg/kg orally was
found to be ineffective. The aque-
ous extract, however was partially
(70%) active in the same dose.
The alcoholic extract was the
most potent of the three and
completely inhibited inplantation
in all animals treated with an oral
dose of 500 mg/kg body weight.

DISCUSSION

Plant materials are a rich source
of biodynamic agents of all types.
Practically every pharmacological
category of synthetic drugs has its
prototype in nature i.e. a substance
of natural origin. According to the
Ayurvedic principle, every plant
on-the surface of the earth can be
used as a medicine. Thus, it is not
unreasonable fo believe that the
plant kingdom should have an ef-
fective antifertility drug in its
huge armamentarium (3). Many
tribes in various parts of our
country (4,5) as well as in different
parts of the worlda have been
known to use certain plants for the
prevention of conception (3,6). The
selection of the indigenous plant
for antifertility screening in the
present study was mainly based
upon its use as an antifertility
agent in folkore medicine.
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TABLE |

Antifertility activity of different extracts of Rhizomes

of Lygodium flexosum (Linn) in female rats

Average no. of

Antifertility

e e\ T ion g ot
Mean + $. E. o %
Control  Gum acacia  10/10 9.30 & 0.45 8.0040.36  Nil
5%
Petroleum 100 10/10 8.80+0.53 7.80 + 0.42 Nil
ether 250 10/10 8.20 £ 0.62. 7.404+1.02 Nil
extract 500 8/10 7.37 £0.46 6. 504036 20
Alcoholic 100 _9/10 770 +0.97 6.60 +0.82. 10
extract 250 5/10 514 £0.50 3.704+0.48 50
“ 500 0/10 0 0 100
“Control Dist. Water  10/10 9.00 +2.47 7.70 £:1.53  :Nil
Aqueous 100 10/10 8.60 +0.71 7.40 +0.47 Nil |,
extract 250 8/10 7.00 £ 0.81 6.00+0.69 ' 20"
500 3/10 4, 00 130 70
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This drug exerts its antifertility
effect during the early stages of
pregnancy. It is evident from our
results that this plant contains
an active ingredient (S) which
exhibitsantifertility effects. The
inability of petroleum ether ex-
tract to demonstrate the anti-
fertility activity shows that the
active ingredient is polar, it can
be extracted in polar solvents like
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VARIABILITY IN THE TOXICITY OF THE
VENOMS OF INDIAN LAND SNAKES

S. BHATTACHARYA, S. S. JADHAV AND B. B. GAITONDE
Director’s Research Cell, Haffkine Institute, Parel, Bombay .400 012.

The toxicity variation in the various samples of the venoms of
four snakes (i) cobra (Naja naja) (ii) krait (Bungarus caeruleus)
(iil) russell’s viper (Vipera russelli) and (iv) saw scaled viper

(Echis carinatus) used for antivenin production has been studied.
It was found that except in the venom of the krait, there was

a marked variation in the toxicities of the samples of the other three
venoms. Our data suggests that this variation is due to conditions

during drying and processing and not because of storage. It is
suggested that greater care should be taken during processing and «

drying of venoms.

INTRODUCTION

Snake venoms are complex mix-
tures of toxic and non-toxic pro-
teinaceous and non-proteinaceous
substances. The toxicity of any
snake venom sample. is dependent
on many factors like age, sex,
nutritional status of the snake,
seasonal variations, time ,gap bet-
ween two successive milkings,
geographical distribution, etc. (1,2).
This variation in the toxicity poses
problems in the standardization of
venom samples. The convenient
way to overcome this would be by
pooling together a large number
of samples of venoms obtained
during various seasons and then
using the pooled venom sample for
standardization. Factors such as
housing conditions of the snakes,
their milking and the processing
and storage conditions of the

venom are major determinants of
the potency of a venom sample.’

Snake venoms are rich in many
hydrolytic enzymes. Among these
are proteinases, abundantly found
in viperid and crotalid venoms,
which significantly modify the
shelf life of a venom sample. This
is because they act on toxic poly-
peptides and break them down to
smaller non-toxic peptides. The
action of these proteinases are
therefore of great significance in
the establishment of a venom stan-
dard. Viperid and crotalid venoms,
on the other hand, tend to be high-
ly unstable on storage, especially
in aqueous solution. Elapid
venoms, which are devoid of pro-
teinases are thus expected to be
more stable.

Until about a decade ago,
venoms were dried in dessicators,

Received for pubiication 23rd ‘October 1979.
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using calcium chloride, at around
4°C and then stored as dry pow-
der at a low temperature. This
process, being lengthy, was detri-
mental to the stability of the
venoms and comparison of the
toxicity data of various laboratories
and often of the same laboratory at
different periods was indeed dif-
ficult. Taborska (3) highlights
some of these problems faced
by toxinologists. wijth the intro-
duction of the process of lyophili-
zation, the wvariability induced
during the drying process has been
substantially minimized.

" Many laboratories like Haffkine
Institute, and Serpentaria, pool to-
gether the venom samples collect-
ed during a complete milking ses-
sion of one week of one species
of snake, distribute it into wvials
and store in refrigerators at 4°C
before lyophilization. The time
which elapses between the milking
of a snake and the freezing of its
venom tends to be quite long.

Another factor which may affect
the toxicity, because of storage of
venoms in the liquid form is the
cellular debris that settles on
standing. When such a sample is
distributed into vials, the portions
which are drawn from the bottom

tend to contain a greater propor-

tion of non-toxic cellular debris.
This would result in toxicity varia-
tions in samples of venom drawn
from the same batch of venom.

The present investigation was
planned in order to study the
variations in the toxicity of snake
venoms and also the effect caused

by physical factors during drying
and storage. The project was un-
dertaken with a view to standard-
ize venom and subsequently anti-
venin.

MATERIALS AND METHODS

Venoms of the four species of
snakes (i) cobra (Naja naja) (ii)
Krait (Bungarus caeruleus); (iii)
russell’s viper (Vipera russelli);
and (iv) saw scale viper (Echis
carinatus) were obtained from the
snake farm of the Haffkine Insti-
tute, Bombay in the form of lyop-
hilized, dry powder. These pow-
ders were obtained from venom
samples collected in various times
of the year and in various years.
In the case of Echis carinatus
venom, venom has to be collected
during only one season (between
August and December) as these
snakes are collected in this season
only and do not live very long in
captivity. Omne sample of Echis
carinatus venom was obtained
fresh after milking, immediately
frozen at —40°C and lyophilized.

Toxicity of the venoms was
determined by injecting wvarious
doses, in volumes of 0.5 ml, intra-
venously into mice (Kasauli strain,
18-20 gms) obtained from Haffkine
Bio - pharmaceutical Corporation
Limited. The LD, and its confi-
dence limits, were calculated for
each batch of venom as per the
method of Litchfield and Wil-
coxon (4).

RESULTS

Table I gives the values of LD;,
of different batches of cobra
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TABLE —1

-

Data on the LD , of different batches of cobra venom in mice

Lot. Date of .

Date of Time lapse  LDs Range*
No. milking lyophilization (days) (ug/mouse)
1 17.11.75 . 12.12.75 - 25 8.0 6‘.95- 9.20
2 20.04.75 16.06.76 57 8.1 6.92 - 9.47
3 31.08.76 04.11.76 65 15.2 '12.56 - 18.39
4 31.08.76 09.11.76 70 15.3 13.42 - 17.44
5 22.02.77 10.03:97 15 4.5 4.05- 4.99

' Mean = 10.22 '+ 2.15.

*Range is between 95%

confidence limits.

TABLE —3

Data on the LD g, of different batches of krait venom in mice

Time lapse

Lot. Date of Date of LDs Range*
No. milking lyophiliz/ation (days) (ug/mouse)

1 25.06.76 13.07.76 18 1.9 8.95- 2.13
2 22.02.77 18.03.77 24 2.0 1.75- 2.28
3 24.12.76 28.12.76 4 2.1 1.86 - 2.37
4 21.10.74 6.11.74 16 2.4 2.07- 2.81

Mean = 2.1 + 0.08.

*Range js between 95% confidence limits.
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TABLE — 8

19

Data on the LD so of the various batches of Echis carinatus venom in mice

Lot. Date of Date of Time lapse LD:so Range*

No. nulkmg lyophilization (days) (ug/mouse)
1 10.06.65 N.R. — 12.4 10.87 - 14.14
2 15.09.75 30.10.76 45 13.7 11.42 - 16.44
3 12.06.75 NR. — 12.6 10.95 - 14.49
4 25.08.76 15.09.76 21 14.2 12.04 - 16.75
5 29.11.76 9.12.76 10 11.8 10.00 - 13.92
6 17.08.77 24.08.77 7 13.1 10.92 - 15.72
7 28.09.77 12.10.77 14 12.8 9.84 - 16.74
8 16.10.77 16.10.77 0 9.0 7.62 - 10.62

Mean = 12.45 + 0.56.
*Range is between 95% confldence limits.
N.R. Not Recorded.

TABLE — 4

Data on the LD g, of the various batches of Russel’s viper venom in mice

Lot. Date of . Date of Time lapse LDso Range®*
No. milking Iyophilization (days) (ug/mouse)

1 25.03.55 4.04.55 5.1 4.63- 5.61
2 14.12.76 17.12.76 5.3 522 - 6.44
3 4.04.78 25.04.78 21 5.6 5.10- 6.18
4 25.05.78 7.06.78 13 8.6 7.83 - 9.47

Mean = 6.15 £+ 0.83.
*Range is between- 95% confidence limits.
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venom. There was a large variation
seen in the LD;, values. In lot
no. 5, where the 'timie lapse bet-
ween milking and ‘lyophilization

was 15 days, the LD, was the

lowest (4.5p. g/mouse or 0.225 mg|/
kg) while in case of lot no. 3 and 4
where the time lapse was greatest
(65 and 70 days), the LD;, value
was the highest (15.2 and 15.3 pe/
mouse or 0.760 and 0.765 mg/kg).
The mean LD;, value of the five
lotes chosen was 10.22*2.15 p. g/
mouse . or 0511 =*0.107 mg/kg)

(Mean=*S.E.). The value of the
standard error makes it evident
that there is a significant varia-
tion in the toxicity of wvarious
lots of crude venoms. Also it can
be seen that the ranges of 95% con-
fidence limits for the lots fall into
three discrete groups, where lot
no. 5 stands out significantly
(P <0.05) more toxic than the
other batches, lot nos. 1 and 2 are
of similar toxicity and are signifi-
cantly (P < 0.05) more toxic than
lot nos. 3 and 4, which are similar,
and the least toxic. However, it is
apparent that the variation is pre-
dominantly due to factors during
drying and not during storage,
since older batches were not neces-
sarily less toxic than the newer
ones.

Table 2 summarises our data on
krait venom. There is no signifi-
cant (P > 0.05) difference in the

toxicities of the various batches of

venom. The most toxic lot was lot
no. 1 (LDs =19 , g/mouse or
0.095 mg/kg) and the least toxic
was lot no. 4 (LDs =24 p g/

mouse or 0.120 mg/kg). The mean
LD;, of these four batches was
2.1%0.08 ;1 g/mouse or 0.105%+0.004
mg/kg (Mean=*SE)),

Data on the venom of Echis
carinatus is presented in table 3.
The sample of venom which had
been immediately frozen and lyo-
philized had a higher toxicity than
the others. A time lapse of 10-40
days at 4°C before lyophilization
caused a marked change in the
toxicity. The most toxic of the
batches was lot no. 8 (LDs=9.0
1 g/mouse or 0.450 mg/kg) and the
least toxic was lot no. 4 (LD;,=
14.2 y g/mouse or 0.710 mg/kg).
There was no significant (P> 0.05)
difference between the LD;, of the
sample collected in 1965 and those
collected in 1975, 1976 or 1977.

In the case of the Russell’s viper
venoms marked differences were
observed between the various bat-
ches of venom tested. The most
toxic lot lot no. 1 was (LDs= 5.1
p. 8/mouse or 0.255 mg/kg) and the
least toxic was lot no. 4. (LD;, —
86 ug/mouse or 0430 mg/kg).
The mean LD;, values was 6.15*

' 0.83 p g/mouse or 0.304%0.0415

mg/kg. (Mean + S.E)).
DISCUSSION

Changes in the electrophoretic
and immunological properties of
snake venom due to drying and sto-
rage conditions have been reported
by many workers for many years
(5,6,7).. It is generally accepted’
that changes in biological proper-
ties occur mainly during drying
and not during storage (8,9,10,11).
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As against these reports, however,
considerable loss of lethal toxicity
has been reported during the stor-
age of dessicated and freeze dried
snake venoms (11,12). Coagulant
and thrombin-like activities were
reported to be present in fresh
Gaboon viper venom but not in
four eommercial preparations of
the same venom (13). Willemse
and Hattingh (14) studied the bio-
logical properties of Hemachatus
hemachatus venom and found that
although freshly freeze dried
venom was more potent than des-
sicated commercial preparations, it
deteriorated to the latter condition
on storage. The results of the pre-
sent investigation are therefore to
be seen in the light of such con-
trovertial data. Our results on the
toxicity wvariation seen in cobra
venom and the two viper venoms
show that the time which elapses,
between milking and lyophiliza-
tion is of crucial importance in the
determination of the toxicity of a
sample of venom. Our results sup-
port the work of others (8,9,10,11)
but are apparently contradictory to
the data obtained by Willemse and
Hattingh (14). These authors had
not mentioned in the above paper
the exact conditions under which
their venom samples were stored
so that it becomes impossible to
‘comment on their results vis-a-vis
those of the present investigation.

Krait venom is relatively stable,
probably because of the absence of
proteinases in this venom. We have
observed (Gaitonde et al, unpub-

lished) that the solutions of krait
venom, when stored at 4°C are
perfectly stable over periods upto
2 years, However the other venoms
are much less stable in aqueous
solution, which, in case of viperine
venoms is probably because of
their high proteinase activity.

One point which must be men-
tioned about this study is that
since the snakes whose venom was
studied were maintained in arti-
ficial environment in cages, no dis-
tinct seasonal variation could be
noted. No attempt was also made
to correlate venom toxicity with
the age, sex or the nutritional
status of the snakes.

The working for a standard ela-
pid venom preparation may not be
difficult, but the same cannot be
said about viperine venoms. Spe-
cial precautions must be taken to
ensure that the potency of the
viperine venom is not lost. It
should be a regular practice to cen-
trifuge the venom samples collect-
ed during'a day, distribute the
supernatant into vials immediate-
ly. The vials should then be frozen
at = 40°C and stored at that
temperature until lyophilization.
The lyophilized, dry powder
may thereafter be stored at tem-
peratures between 4-10°C. This
would probably lead to lesser va-
riation in the potencies of various
batches of venom and pave the
way for the setting up of a national
standard for viperine venoms.
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OPTIMAL IN VITRO CONDITIONS FOR CONJUGAL
TRANSFER OF R-PLASMIDS FROM ESCHERICHIA COLI
... TO SALMONELLA TYPHI

V. M. RANGNEKAR, S. V. GADRE, S. MUKERJI AND D. S. CHITNIS
Haffkine Institute, Parel, Bombay 400 012,

Our studies with E. coli-S. typhi mating system indicate that late
logarithmic phase R1E. coli cultures mixed with R- . typhi
in the ratio of 1 : 2 are optimal for conjugal transfer of R-plasmids.

INTRODUCTION

Two basic features of R-plas-
mids are their ability to replicate
independently of the host chromo-
some (autonomous replication)
and to effect their own transfer to
other bacterial cells during con-
jugation (autotransferability) (1,2,
34). The in wvitro conjugal
transmission of an R+ culture is
influenced by the physiology of
the donor and recipient cells in
the mating mixture which, in
turn, is dependent upon the type
of donor and recipient strain,
donor-recipient cell density, pos-
session of ordinary pili (type 1
pili) by the cells and environ-
mental factors such as nutrients,
pH, oxygen tension, temperature
and presence of antibacterial
agents (3,5,6). In .conjugation
studies, it is therefore, essential to
optimize the in vitro conditions
for a given mating system.

Received for publication on 3-1-1980.

In this communication, we re-
port the optimal growth phase of
the donor culture and donor-re-
cipient cell proportion for conjugal
transmission of R-plasmids fromw
E. coli to S. typhi.

MATERIALS AND METHODS

Donor strains — E. coli K12
F- Lac-+strains bearing various
R-plasmids were kindly provided
by Dr. E.:M. Lederberg, Plasmid
Reference Centre, California. Other
R + E. coli strains were isolated
from the faeces of individuals in
Bombay.

Antibiotic  sensitivity test ---
The antibiogram of each stra‘n
was determined by the method »sf
Bauer et al (7). Antibiotic discs
of known potency were placed on
the surface culture of the test
strain on Mueller Hinton agar
medium and after 24 hours in-
cubation, the plates were examin.
ed for zone of inhibition around
each disc.
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Selective media — Donor and transconjugant cells were selected
on nutrient agar containing appropriate antibiotics shown below:

R-plasmids Drugs for selecting Drugs for selecting Ref.
in E. coli donor transconj ugants
R 386 Tc Tc,Nal 8
R1 Cm,Ap Cm,Ap,Nal 9
R 55 Cm;Ap,Km Cm,Ap,Km Nal 10
N 3 Sm,Tc Sm,Te,Nal 11
HIR 50 Cm,Ap,Tc Cm,Ap,Tc,Nal .
HIR 125 Cm,Ap,Tc Cm,Ap,Tc,Nal $
Ap — 10. mcg/ml ampicillin
Cm — 30 mcg/ml cﬁloramphenicol
Km — 30 mcg/ml kanamycin -

. Nal — 60 mcg/ml nalidixic acid
Sm — 10 mcg/ml streptomycin
Te — 30 mceg/ml tetracycline

* R-plasmids from faecal E. coli isolates at our laboratory.

RESULTS AND DISCUSSION

Determination of optimal growth
phase of donor cells — Overnight
nutrient broth (NB) cultures of
donor and recipient strains were
subcultured in fresh nutrient broth
using 22% inoculum, and incub-
ated at 37°C. Samples of the donor
and recipient cultures were then
-‘withdrawn at différent time in-
tervals (Table I) and mixed in
5ml nutrient broth. The or-
ganisms were allowed to conju-
gate at 37°C for one hour. The
mixture was then vigorously
agitated to separate the mating
pairs, and 0.05 ml and 0.1 ml

aliquots were plated on nutrient
agar plates containing donor drug
markers plus nalidixic acid for
selecting transconjugants; 0.05
and 0.1 ml aliquots of 1:10,000
dilution of the mixture in physio-
logical saline were plated on
nutrient agar plates containing
donor drug markers for selecting
the donor cells. After incubation,
the transconjugant and donor cell
counts were taken and the conjugal
transfer frequency was expressed
as the ratio of transconjugants to
donors in the mating mixture after
one hour incubation at 37°C.

/
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TABLE I
Conjugal transferability of R-plasmids using donor culture in different

growth phases
Apge (hrs.) Conjugal transfer frequency of R-plasmid
of donor (mean of 3 experiments)
culture R 386 Rl R 55 N3 HIR50 HIR125
20 31x103 14x10- 2.4 x 10+ 5.9 x 10-5 0.8 x 10-¢ 4.9 x 10-5
3.0 4.0 x 10-3 2.4 x 10-1 2.7x 10+ 6.1 x 10-5 8.8 x 10-¢ 5.9 x 10-5
3.5 4.3x10-3 2.7 x 10-4 2.8 x 10— 6.1x10-5 9.1 x 10-¢ 6.2 x 10-5
4.0 4.4 x 10-3 2.8 x 10— 2.4 x 10— 5.8 x 10-5 9.1 x10-¢ 6.2 x 10~
4.5 4.1x10-3 2.6 x 10— 2.1 x 10-¢ 5.5 x 10-8 6.0 x 10-6 6.0 x 10-8
5.0 3.6 x 10-3 2.1 x 10~ 1.8 x 10—+ 5.0 x 105 5.3 x 10-¢ 5.2 x 10-5
Donor recipient proportion 1: 2

FIG-1: GROWTH CURVE OF €.coli k=12 lac +
IN NB OF pH 73
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Maximum  transferability of
R-plasmids to S. typhi was observ-
ed when late logarithmic phase
cultures (3.0 — 4.5 hrs old) were
-employed as donors (Fig. 1 and
Table I). The results: have been

M 5 P4

TIME(IN MOURS)

analysed statistically and the
transfer frequencies with 2.0 hrs
and 5.0 hrs cultures were found to
differ significantly (P <0.05) from
the transfer frequency values with
late log phase cultures.
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In the above experiments, how-
ever, an inoculum size of 22% was
used to prepare the late logarith-
mic phase cultures. To check whe-
ther the inoculum size employed
influences the transfer frequency,
late logarithmic phase cultures
were prepared with 1%, 6%, 12%
and 22% inoculum, The growth
curves with 6%, 12% and 22%
inoculum are shown in Fig, 1.
With 1% inoculum the log phase
started after 84 hrs and lasted up-

to 21 hrs. The slope of all the
curves was the same. The results
presented in Table II indicate
that nearly the same transfer
frequency was obtained irrespec-
tive of the inoculum size used to
prepare the donor -cultures. As
22% inoculum gave donor cells
with maximum competency in a
short period of 4 hrs, this ‘in-
oculum size’ was used in subse-
quent experiments.

TABLE 1I

Conjugal transferability of R-plasmids with late logarithmic phase donor cultures
prepared from different inoculum sizes.

Inoculum Conjugal transfer frequency of R-plasmid
size (mean of three experiments)
R 1 R 55
1% 2.5 x 10—+ 2.6 x 10+
6 % 2.6 x10+ 2.7x 10+
12 9, 2.6x10-+ 2.9 x 10—
22 % . 2.8 x 10—+ 2.8x10+4 .

Late exponential phase cultures
have been demonstrated to be
highly competent donors of R-plas-
mids, also, by Harada and
Mitsuhashi (5), and Anderson (6).
The donor competence of an R
cell population is dependent upon
the proportion of cells with R-pili
(12). In wild type R-plasmids the
pilus ' synthesis is self-repressed
and hence their transfer frequency
is usually low. However, a tran-
sient derepressed state may follow
during late logarithmic phase of
the R 4  culture during which
pilus synthesis is fully expressed

and genetic transfer is maxi-
mum (6).

Optimal donor-recipient propor-
tion — To determine the optimal
donor and recipient proportion for
the . conjugal transfer of R-plas-
mids, conjugation experiments
were conducted with different
donor-recipient cell ratios. The
donor and recipient cell counts of
the late log phase cultures were
predetermined. Aliquots of donor,
and 0.5 ml of the recipient culture
were introduced into 5 ml nut-
rient broth so as to obtain donor-
recipient cell ratios of 1:8, 1:2
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and 1:1 with the number of reci-
pient cells remaining ‘constant.
The results are presented in Table
IIT. It was observed that the

transfer frequency of the R-plas-
mids remained fairly constant in
the range of donor-recipient ratios
tried.

TABLE III

Conjugal transferability of R-plasmids using different donor-recipient p'réportions

in the mating mi:z:ture_

Donor- Conjugal transfer frequency of R-plasmid

recipient . - (mean of 3 experiments) .

proportionR 386 R1 R5&5 N3 HIRS50 HIR125
1:8 4.2x10-3 2.6 x 10—+ 2.6 x 10—+ 6.3 x 10-3 9.2x 10-¢ 6.1 x10-3
1:2 43x10-3 2.6 x 10—+ 2.6 x 10—+ 6.3 x 10-3 9.0 x 10- 6.2 x 10-5
1:1 41x10-3 23 x10+ 2.4 x 10—+ 6.1 x 10-3 9.1 x 10-6 5.9x10-5

Earlier investigators (6,13,14,15)
have reported high transfer fre-
quencies of R-plasmids in E. coli
x E. coli, E. colixShigella and
E. coli x S. typhimurium crosses
by employing lower proportion of
donor cells in the mating mixture.
In the present studies involving
E. coli x S. typhi crosses, how-
ever, the frequency of R-plasmid
transfer did not seem to be in-
fluenced by the donor cell pro-
portions employed. It is possible
that although an increase in the
donor cell proportion may well in-

REFERENCES :

crease the frequency of initial
R-factor transfer from E. coli to
S. typhi, the frequency of sub-
sequent R-factor transfer from
S. typhi may be very low, thus
diluting out the initial effect of in-
creased donor cell proportion.
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SYNTHESIS AND STUDY OF THIOUREA, N-(SUBSTI-
TUTED ARYL (OR ALKYL)-N’’[6-(2.4-DIAMINO)
QUINAZOLINYL] AS POSSIBLE ANTITUBERCULOSIS
AGENTS : II

~B_.G. KHADSE, S. R. LOKHANDE, MADHUBEN PATEL R. AND
V. L. KHAIRNAR

Department of Chemotherapy Haffkine Institute Parel, Bombay-400 012.

A series of N-(substituted-aryl or alkyl)-N’-[6-(2, 4-diamino)
quinazolinyl] thioureas were synthesised by reacting 2, 4, 6-
triaminoquinazoline with alkyl or substituted aryl isothiocyanates
in boling alcohol ahd tested for antituberculosis activity in vitro
against M. tuberculosis (H,,Rv strain). Some of the compounds

showed activity at 1.56 j g/ml.

INTRODUCTION

Initial studies by Elslager et al.
(1) were oriented towards the'
synthesis or representative classi-
cal and non-classical analogs of
folic acid. They reported various
2,4 6-triaminoquinazoline  deriva-
tives for their significant anti-
bacterial and antimalarial activi-
ties (2). These encouraging results
prompted the authors to prepare
thiourea having amino quinazoline
nucleus, as thioureas are also
known to exhibit antituberculosis
activity (3). With this in view,
N-(substituted aryl or alkyl-N’--
[6- (2,4-diamino) quinazolinyl] thi-
oureas have been prepared and
described in this communication.

CHEMISTRY

Since the only 6-amino group
from 2,4,6-triaminoquinazoline (4)
shows aromatic properties and
is quite basic for further reaction

with different alkyl or aryl iso-

thiocyanates, 2,4,6-triaminoquina-
zoline was reacted in ethanol
with isothiocyanates to obtain
substituted thiourea derivatives
(II) (Scheme-II). The requisite
2,4,6-triaminoquinazoline (I) inter-
mediate was prepared according
to the method of Davoll et al. (4)
(Scheme-I).

The alkyl or substituted aryl
isothiocyanates were prepared by
known methods (5,6).

Received for publicatibn 16th December 1979.
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EXPERIMENTAL

The general method for the pre-
paration of thiourea, N- (substitut-
ed-aryl or alkyl)-N’-[6-(2,4-dia-
mino) quinazolinyl] is illustrated
by the following typical experi-
ment,

Thiourea, N-(4-bromophenyl)-
N’-[6- (2,4-diamino) -quinazolinyl] :

A mixture of 0.350 g of 2,4,6-
triamino-quinazoline (0.002 mole)
and 0.428 g of 4-bromophenyl is-
othiocyanate (0.002 mole) was
taken in 30 ml of ethanol. The re-
action mixture was refluxed for 4
hours on steam bath. The solvent
was then removed under reduced
pressure to yield semicrystalline
solid of the required thiourea deri-
vative, (No. 11). This was recry-
stallised from methanol.

Yield: 0520 g (66.8%); m.p.
180-82°C. ’

Similarly, all other compounds
reported in Table I were prepared.
BIOLOGICAL RESULTS

A serial dilution method of Doub
and Youman (7) was used to
screen these compounds for in
vitro  antituberculosis  activity
against M. /tuberculosis (Ha:Rv
strain).

REFERENCES :

Out of seventeen compounds,
compound Nos. 15 and 17 inhibit-
ed the growth of M. tuberculosis
at 1.56 . g/ml concentration. Com-
pound Nos. 13 and 16 were active
at 6.25 p g/ml. concentration and
other compounds have the anti-
tuberculosis activity at concentra-
tions ranging from 12.5 to 100
p g/ml,

It was observed that N-substi-
tuted aromatic thioureas showed
better activity than N-substituted
aliphatic thioureas. However, N-
alkoxy-phenyl derivatives were
found to be more active than the
corresponding N- -substituted
phenyl derivatives.
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TABLE 1
ThiOurea, N — (substituted — aryl or alkyl) —N’-/6-(2, 4-diamino)-
quinazolinyl/
/NH‘2
R-HN-C-NH @ ON
S
NH,
No. R Yield M.p.° C*  Mol. formula® M IC°
% (uncorr) (pg/ml).
1. CH, 68 245 C oH N, S 12. 5
2. C, Hs 86 212 C,H N/s 200
3. »-C; Hy 78 208 C H NS H, O 100
4. n-C, Hy 80 210 C jH gN, S S0
5. iso-C4 Hy 56 212 C3HgNg S 50
6. Cyclo-Cg H; 72 201 C sH N, S 25
7. Allyl 81 202 C,H,N,S 50
8. COOC; Hj 67 237 C14H N O, S Inactive
9. C¢ Hs 66 159 c, H NS 100
10. 4-C1.C¢ Hy4 76 108 C |5H|30ms S 25
11. 4-Br.Cq Hy 67 182 C sHi3BrN, S 25
12. 4-F.C¢ Hy 82 185 CsH|3FN S 50
13. 4-CH; .C¢ Hy 64 176 C ¢H [Ny S 6.25
14. 4-CH3 O.Ce¢ Hy4 62 192 C ¢Hi¢Ng OS 25
15. 4-C, Hs 0.C¢ Hy 72 228 C 7H gNg OS 1.56
16. 4-C3 H7 O.C¢ Hy 79 175 C gt N4 OS 6.25
17. 4-C4Hy O.C¢ Ha 70 172 C  H,N,OS 1.56

(a) Melting points are capillary m. p. and are uncorrected.

(b) All compounds analysed for C, H, N and. found in the range
4+ 0. 49%.

Minimum inhibitory concentration for in Vitro antituberculosis

(0
activity  (for INH = 0. 04 pg/ml and for PAS = 0. 4p.g/ml).
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RESEARCH HIGHLIGHTS

Studies on the role of somatic anfigens in the pathogenesis of cholera.

The department of Clinical
‘Pathology has been working on
the mechanism of protection affor-
ed by conventional cholera vac-
cine. In their studies they have
investigated the importance of the
somatic antigens in adhesion of
V. cholerae to.the intestinal epith-
elium. It has been observed that
antisera prepared against somatic
antigens, protect against challenge
with live V. cholerae in rabbit
ileal loop model and this protection

disappears when the antibodies .

are absorbed {rom the serum.
While studying the mechanism of
protection by this antiserum, pro-
liferation and toxin elaboration
by bacterial cells was found to be
unaffected, but there was a signi-
ficant inhibition in adhesion of the
bacterial cells to the ileal epithe-
lium, :
Further both antisomatic anti-
bodies and pure LPS of V. cholerae
inhibited in -vitro adhesion of

+

V.cholerae to the intestinal
epithelium. Quantitation of the
minimum amount of toxin requir-
ed for fluid accumulation revel-
ed that, adherant organisms could
induce fluid secretion with smaller
amounts of toxin, in comparison
with in vitro prepared toxin depo-
sited in the lumen for fluid in-
duction. The data thus obtained
supports the importance of adhe-
sion of the organisms to the ileal
epithelium. There is a long felt
need for a safer and longer acting
vaccine for . the immunoprophy-
laxis of cholera. It appears that
antigens used in the conventional
vaccines are not improper as far
as the protection is concerned but
the difficulty lies in achieving
sustained effective concentration
of antibodies at the site.

R. B. Ghooi
Scientific Secretary
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BOOK-REVIEW

Title :

Editor :
Cloth

Vision in Invertebrates A — Invertebrate Photoreceptors

Hansjochem Autrum 729 pages, 314 figures, 1979
ISBN-3-50-08837-7

Springer Verlag, Berlin Heidelberg New York

Since the discovery of Vitamin
A in the corneal tissue and the
study of its function by Wald and
his co-workers, there has been a
spurt in the field of vision re-
search. For a scientist in this field
it is increasingly difficult to go
through the new literature appear-
ing periodically. Autrum has per-
formed a yeoman service in this
field by taking up the task of
compiling the available data on
invertebrate vision, and this book
covers only a part of the subject
by facussing only on Invertebrate
Photoreceptors. -

Photoreceptors are by definition
the sites of transduction of light
impulses in electrical potentials
which can be readily transmitted
and translated at higher centres.
They resemble in function the
other physiological receptors vary-
ing only in the form of their
excitation energy. Photoreceptors
are however more understood and
accurately pinpointed, which can-
not be said of other receptors.

Compiling data on invertebrate
photoreceptors, their structure,

biochemistry,  biophysics, and
genetic dependance serve the
function of elucidating the mecha-
nisms of vision. More important is
the impetus given to the under-
standing of the evolutionary
mechanisms, and developments of
visual mutants. Such data also
aids the understanding of adapta-
tion of special senses depending
on environment, and circadian
rhythms. The first chapter of the
book by B. Diehn is devoted to
photic responses and sensory
transduction in Protists. It has
been known for more than 150
years that a number of unicellular
organisms respond to light stimuli
by aggregating to either the
lighted or darkened sites. These
organsims not only can sense light
but can also determine the direc-
tion of light. In this chapter Diehn
has reported the work done on
the molecular basis of the photo-
sensory response/stimulus system,
and the interactions of the photo-
sensory and energy transducing
systems.

Ocular Optical Filtering forms
the subject of the second chapter
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of the book by W. H. Miller. The
author discusses the function of
the various components, with
special reference to the various
filters for eliminating reflected,
refracted light in invertebrates.
These mechanisms are suggested to
modulate the information passed
on to the nervous system, and to
convey to the higher centres an
integrated -representation of the
photic responses.

Visual pigments are discussed
by K. Hamdorf in the next
chapter. The pigment biochemistry
and the changes taking place in it
are discussed with reference to the
various classes of invertebrates.
The physics of the compound eyes
is discussed by A. W. Synder in
the chapter immediately proceed-
ing this, followed by reviews on
photoreceptor potentials, pseudo-
-pupils, superposition of eyes, and
colour vision,

An mteresting chapter is that
of Heisenberg on the genetic
approach to visual studies. It was
only in 1967 that the first visual
mutant in Drosophila was report-
ed. Since then attempts have been
made to study various mutants
for differences in photoreception,
visual pigments and selective
changes in spectral sensitivity of
mutant retinal cells. Drosophila
are being actively studied for
mutants which would hopefully
give a clue to the genetic depend-
ance of visual system. This field
is relatively rew and much work
needs to be done hefore any defi-
nite statement can be made on
genetic visual disturbances in man,

The handbook is of great import-
ance to workers in the field of
vision, it is well illustrated and
gives exhaustive information on
the topics chosen by the Editor.

R. B. Ghooi
Scientific Secretary
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PROCEEDINGS OF ‘'THE CRITICS’ CLUB
(April to December 1979)

- Dr. M. M. Storey of the Depart-
ment of Biology, University of
Salford, UK, spoke before the
Critics’ Club on the 9th of April
1979. In a well illustrated talk he
described the work of the depart-
ment on the effects of nutritional

status on host parasite relation-
ships in cotton rat filariasis. The
talk proved to be useful to a large
number of the Institute staff who
are working on the problem of
filariasis. In the lively discussion
which followed, a large niumber
of problems were discussed which
would be of benefit in understand-
ing the <characteristics of the
disease. .

Shri H. S. Ved of the Depart-
ment of Biochemistry next addres-

sed the Club on the effects of
dietary calcium and Vitamin D on
lipid metabolism. After studying
the effects of Vit. D in presence of

high and low calcium diets he con-
cluded that the vitamin induced
changes in the lipid metabolism
through its’ active metabolite
known as 1,25-(OH), Ds.

The next meeting of the Club
was addressed by Dr. M. J. Shied
of the Middlesex Hospital and
Medical School, of U.K. Dr. Shield

has conducted a number of sur-
veys on the environmental myco-
bacteria and their relation to the
prevalence of Leprosy. He spoke

of his work done in various areas -

of Africa and defined the relations
between the incidence of M.
leprae and other mycobacteria.

Shri K. S. Pradhan of the
Department of Pharmacology of
leprae and other mycobacteria.

on the 11th of May, his talk was
on the problems of drug resi-

tance in Maharashtra. The Depart-
ment of Pharmacology has a spon-
sored project to study the in-
cidence of drug resistance to
Dapsone, which is a major contn-

butory factor for the failure of
treatment of leprosy. The cases of
leprosy which were reported to
be resistant to Dapsone were used
for the study. The organisms ob-

tained from them were injected
in the mouse foot pad and these
animals were tested for Dapsone
resistance. The speaker revealed
that of 150 suspected cases, 47

were biopsied and 17 were found
to be totally resistant. Of the
rest, 16 showed partial resistance.

Ms. S. W. Awchat, of the
Department of Immunology, spoke
before the Club on the 18th of
May. Ms. Awchat has been work-
ing on the purification of myco-
bacterial antigens which induce
delayed hypersensitivity reactions.
She revealed that a number of
fractions obtained from Purified
Protein Derivative of the H;; RV
strain of humanm tuberculosis
have shown activity when tested
on known cases of tuberculosis.

On the 8th of June Shri A. P.
Kulkarni of the Virology depart-
ment addressed the Club. He
spoke of his work on the markers
of wviral hepatitis Viz, Serum
Glutamic oxaloacetic and pyruvic

. transaminase levels. HIBOMA and

human hepatitis B virus on in-
jection in rabbits caused signifi-
cant rise of the biochemical mar-
kers. Results of the three year
study were discussed by him:.
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Shri V. M. Rangnekar of the
Department of Bacteriology add-
ressed the Club on the 29th of
June. His work on conjugal trans-
ferability and genetic stability
of R-plasmids revealed that this
transfer of plasmids could contri-
bute to the spread of drug resis-
.tance in diseases like typhoid.

Dr. R. N. Pithappan of the
Department  of
Madurai University addressed the
Club on 17th of July 1979. He
discussed his work on T and B

cells in the lizard. At the next

‘meeting on 21st of August Dr.
Gokak on human memory. Based
on available literature and his
work he propounded the hypo-
thesis that “try not to remember
in order to remember a thing”.

Ms. Mangal Vaidya of the Blood
Bank of the Institute addressed
the Critics’ Club on 5th Oectober.
The theme of her talk was red
cell enzymes in haematological
disorders. During the study, 210
cases with disorders and 100 nor-
mal individuals were studied. The
levels . of Glutathione peroxidase
and Catalase in leukemias and

various anaemias were discussed.

Studies on snake repellents, was
the topic of the talk delivered by

Immunology

Shri N. K. Sutar, of the Zoonoses

" Department on December 27. The

Ministry of Defence, Government
of India was interested in the
development of effective snake
repellants for use in forward
areas, and has sponsored a
scheme for the isolation and
studies of snake repellents. Shri
Sutar first described the various
techniques used by him to assay
the potential repellents and then
went on to discuss their effects.
The oil of Acorus calamus has
shown promising activity, and
further studies are in progress,
he said.

At the last meeting for the year
1979, the Critics'Club was addres-
sed by Professor Anthony T. Tu,
of the Department of Biochemi-
stry of the Colorado University.
Prof. Tu is a well known autho-
rity on snake venoms and has
greatly added to our knowledge
on venom biochemistry, He dis-

cussed the effeets of various frac-
tions of different venoms, and their
biochemistry. His talk was fol-
lowed by a film show on sea
snakes,

R. B. Ghooi
Scientific Secretary.



Bull Haff Instt Vol 7 No.3 1979

AUTHOR INDEX

PAGES
Apte V. H. (see Gaitonde B.B.) ... 20 (1)
Babne V. B. (see Mahajan RT.) ... 12 (3)
Bade I. V. (see Mahajan R.T.) 12 (3)
Baxi A. J. (see Pavri Roshan S.) ... 38 (1)
Bhattacharya S. . 16 (3)
Bhide M. B. (see Sule DP) 17 (2)
Bhopzale M. K. 35 (1)
Braganca B. M, 49 (2)
Chavan S. R. ... 23 (2)
Chitnis D. S. 35 (2)
Chitnis D. S. (see Kamat RS) 43 (2)
Chitnis D. S. (see Rangnekar V.M.) 1 (3)
Chitnis D. S. (see Rangnekar V.M.) 23 (3)
Deshmukh P. B. (see Chavan S.R.) 23 (2)
Gadre S. V. (see Rangnekar V.M)) 1 (3)
Gadre S. V. (see Rangnekar V.M)) 23 (3)
Gaitonde B. B. -10 (1)
Gaitonde B. B. 20 (1)
Gaitonde B. B. (see MahaJan RT) 12 (3)
Gaitonde B. B. (see Bhattacharya S.) 16 (3)
Ghooi R. B. 51 (2)
Ghooi R. B. 34 (3)
Ghooi R. B. 35 (3)
Ghooi Shaila R. (see Sule DP) ) 17 (2)
Gopalkrishna Iyer T. S. (see Chitnis D. S) 35 (2)
Gosavi A. V. .. 7 (2)
Jacob John T. ... 1 (1)
Jadhav S. S. (see Bhattacharya S) 16 (3)
Kamat R. S. 43 (2)
Kamat R. S. (see Chltms DS) . 35 (2)
Kamat Vijayalakshmi R. (see Bhopale M. K) 35 (1)
Khadse B. G. 12 (2)
Khadse B. G. 6 (3)
Khadse B. G. ... 29 (3)
Khairnar V. L. (see Khadse B.G.) 6 (3)
Khairnar V. L. (see Khadse B.G.) 29 (3)
Kulkarni A. B. (see Gosavi A.V)) 7 (2)

Lokhande S. R. (see Khadse B.G.) 12 (D)



40

Lokhande S. R. (see Khadse B.G.)
Lokhande S. R. (see Khadse B.G.)
Mahajan R. T. ... ..

Mukerji S. (see Rangnekar VM)
Mukerji S. (see Rangnekar V.M.)
Naik S. N. (see Pavri Roshan S.)
Patel Madhuben R. (see Khadse B.G.)
Patel Madhuben R. (see Khadse B.G.)
Patel Madhuben R. (see Khadse B.G.)
Pavri Roshan S. .
Ramkrishnan P.

Rangnekar V., M.

Rangnekar V. M.

Rao Ramakrishna V. ... .
Renapurkar D. M, (see Galtonde B B)
Renapurkar D. M. (see Chavan S.R))
Renapurkar D. M. (see Gosavi A.V.)
Savitri C. R. (see Bhopale M.K.)
Shah M. H. (see Sule DP)
Shinde V. P. .

Sule D, P.

Figure in parenthesis indicates issue Number.

PAGES

6 (3)
29 (3)
12 (3)

1(3)
23 (3).
38 (1)
12 (2)

6 (3)
29 (3)
38 (1)

1 (2)

1@3)
23 ()
15 (1)
20 (1)
23 (2)

7 (2)
35 (1)
17 (2)
28 (1)
17 (2)



Bull Haff Instt Vol 7 No.3 1979

© X0 oS

11,
12,
13.
14,
15.
16.
17.
18.
19,
20.
21,
22,
23,
24,
25,

SUBJECT INDEX

Animals for Biomedical Research

Antitubercular agents — quinazoline derlvatlves-l
Antitubercular agents — quinazoline derivatives-II

Ascorbic acid and oxygen uptake

Book Review — Lymphocyte Hybridomas
Book Review — Invertebrate photoreceptors
Cell mediated immunity in mice
Epidemiology of Enteroviruses in India
Guinea worm infection — treatment with
anthelmintic drugs .

Haemaglobin types in Deccam Sheep
Hypoglycemic effects of B, pertussis
Larvicidal activity of plants

Lygodium flexosum — antifertility effects of
Peanut protein for cholera Vibrio culture III
Proceedings of Critics Club I

Proceedings of Critics Club II

R. Plasmids from E. coli to S. typhi
Research Highlights
Sensitivity of isolates for ant1b10t1('s
Studies on S. roan

Synthesis of anthelminitic agents

Synthesis of antituberculosis agents ...
Transferable Ent and Hly plasmids

Venom Toxicity variation

Water borne diseases

Figure in parenthesis indicates issue Number

41

PAGES

15 (2)
6 (3)
29 (3)
7(2)
49 (2)
35 (3)
35 (1)
1 (1)

20 (1)
38 (1)

1(2)
23 (2)
12 (3)
28 (1
51 (2)
37 3)
23 (3)
34 (3)
43 (2)
35 (2)
17 (2)
12 (2)

1
16 (3}
10 (1)



DIRECTIONS TO CONTRIBUTORS

Bulletin of Haffkine Institute is a triannual publication, It embodies review and
research articles in biomedical sciences, mainly devoted to studies on Communicable

* Diseases.

Contributions should be precise and concise, highlighting original observations and
inferences, The type-script (T.S.) should be sent in duplicate, typed in double space
on only one side of the sheet with ample margins,
A brief summary not exceeding 200 words, should accompany the article,
The title should be informative and specific, foilowed by author’s name and address,
A short title in not more than forty letters should also be suggested.
The text of the paper should be generally sub-divided into : Introduction, Materials and
Methods, or Experimental, Results, Discussion, Acknowledgement and References.
‘Short Abstract’ of about 100 words suitable for inclusion in ‘International Abstracts
of Biological Sciences’, etc. should be typed on a separate sheet, with author’s name,
address and title of the paper,
Results should be presented concisely in tables giving only importane and relevant
data and avoiding incorporation of elaborate observations,
Restraint should be exercised in submitting illustrative matter., Photographs should
be well-defined and on glossy paper.
References in the text should be cited by numbers serially as they appear, and to be
inserted in parenthesis, e.g., Plasmid-mediated resistances to these heavy metals have
also been observed in enteric bacilli, especially in P factor carrying organisms (1},
and have recently been studied by several workers (2, 3, 4).' References at the end
should be arranged numberwise serially as they figure in the text with authors name
first and abbreviations according to Index Medicus. The following pattern may be
followed :

(i) Reuben, R.: Carey, D. E. and Meyers, R. M. (1968)—Japanese encephalitis

studies in Vellore, S, India, Indian ]J. Med. Res,, 56, 109-18
(ii) Cruickshank, R. (1968)—Medical Microbiology, 11th Ed, 180-4, E and $
Livingstcne Ltd., Edinburgh, p. 28.

Twenty-five reprints will be supplied to the author/s free of cost. Additional reprints
may be purchased and should be ordered when gally-proof is returned.
All correspondence shovld be addressed to the Editor, Bulletin of Haffkine Institute,
Haffkine Institute for Training, Research and Testing, Parel, Bombay 400 012 (India).

Annual Subscription : Rs. 20 (Inland) Rs. 25 (Foreign)

Edited and published by Dr. K. D. Sharma. Director, Haffkine Institute for
Training Research and Testing, Bombay-400 012 and printed at the Nive Arts
Bombay 400 031 .






