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adenine sulphate, 100; nicotinic Tacid, 5-0: thiamin
HCY, 1-0; pyridonin HCI, 1-0: sucrose, 30000 and
Difco-Bacto agar, 8000. The cultures were incubated
at a bhght intensity of 3000-3200 lux with 16 houls
daily light period at a temperature of 27 4 1° C.
The callus cultures differentiated into leafy shoots
and roots on media containing varying auxin/cyto-
hinin concentrations. High kinetin/NAA ratio (2:0/
0-2 mg’1) was found to be favourable for differen-
tiation of callus cultures into leafy shoots (36%)),
whersas Jow Kinetin/NAA ratio {0-2/0-5 mg/1) was
responsible for root differentiation (89-4%). Higher
NAA In the medium resulted in decreased root diffe-
renfiation and the differentiated roots again started
de-differentiation on coming into contact with the
medium. Kinetin is not essential for root differcn-
tlation but its presence in the medium was observed to
be critical for root growth. The callus cultures were
found to differentiate into Jeafy shoots with one to
four growing points. The differentiated leafy shoots
could be made to form roots on a simple medium devoid
of auxin (Fig. 1). The cultures once differentiated
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Fic. 1. Papaya plantlet 12 weeks after inocula-
ticn on a medium containing 2:0 mg/l kinetin and
1-0mg/l NAA and then sub-culturing it on a
medium devoid of auxin (X Y-7),

into roots first could not be made to form shoots and
the root growth continued fer a long time. Hence,
complete papaya plants could be regenerated through
i vitro culture of stem segments by following a sequence
of 3 stages. The first stage is concerned with the
establishment of prolific callus growth, in the second
stage the callus differentiates into leafy shoots and,
the prowing leafy shoots aie made to form roots in
the third stage. In certain plant species, it is possible
to proceed with the first two or sometimes three stages
by using the same culture medium, but in  papaya the
requirements of each stage has been observed to be

specific.
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This technique can be employed for the proliferation
of tissue obtained from mature papaya plants for the
commercial multiplication of clones of desited geno-
iype and sex.

Division of Horticuiture and
Fruit Technology,
ILAR I, New Dethi, April 14, 1978,

I. K. ARORA.¥
R. N. Siney,
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CADMIUM INTOXICATION ON TISSUE
GLYCOGEN CONTENT IN THREE
FRESH WATER TELEOSTS

TrouGH several studies appeared in the past regarding
the effects of environmental pollutarts on aquatic
organisms, they pertain to mortality stadies. The
reports on the damage caused to differert iniernal
organs and the changes in vatious physiclogical and
biochemical processes and causes of death after expo-
sure to aquatic poisons are relatively fewl. Contami-
mation of water and the utilisation of cadmium in
industries cause health hazards of considerable magni-
tude. Cadmium intoxication is responsible for hyper-
tension, renal tubule damage, emphysema, Jiver dyse
function, cancer2 and exhibits a marked tendency to
accumulate in the body with a very long biological
half life3,

The aim of the present investigation is to provide
information on the internal disturbances of physiological
and biochemical nature caused by cadmium intoxication,
The author has studied the effects of cadmium intoxj-
cation on glycogen content in liver, muscle, brain,
and kidney tissues in Labeo rohita (Ham), Opliices
phalus punctatus (Bloch) and Clarias batrachus (Linn,),

Fifteea live L. rohita, O. punctatus and C. batrachus
18-20 cm 1n length were obtained locally and accli-
matized in the laboratory for 4 days; § fishes of L.
rohita, O.punctatus and C. batrachus were kept in
the glass aquarium containing (5, 10 and 15) x 10-4¢/
of cadmium nitrate for 3 hours. Liver, muscle, brain
and kidney tissues were removed after decapitation
and dissection of the t.eated fishes. The tissues were
soaked on a filter paper in order to remove the adheing

.fluid. The preparation of tissue samples, estimation



Vol. 47, No. 22
Now., 20, 1978

|

Letters to the Editor

869

TABLE I
Variations in Tissue Glycogen Content in q Fresh water Major Carp, Murrel and Cat Fish due to Cadmium
Tntoxication
Name of the tissue Control Glycogen (1 gm/gm wet weight of the tissue)
(Cadmium vol. %} (5 % 1{}~4) (10 % 10—4} (15 e 10_4)
L. rohita
Liver 4248-81260-4 3028-54+-164-4 2456-54£69-5 1596-44-96-9
Muscle 3085:34195-2 219444964 1094-34-76-4 696-5--48-5
" Prain 1076-2458-4 1210-44-70-5 1398-4+105-7 548-5+4+32-4
Kidney 708-3+24-2 908:94-36-2 1024-4+80-9 328-0418-9
O, punctatus
Liver 3i158-14£105-4 2236-4+155-3 1850-4490-8 996-51+40-4
Muscle 2264-44-235-0 1438.24132-5§ 856+2-£50-3 609-24+-24-3
Braine 902-1141-5 1025-24+95-6 1165:-4-4+25-4 505-4+18-9
Kidney 589:5446-5 726-14+32-4 798-5436-4 274+5-1-16-3
C. batrachus
Liver 2806-61165-8 214654953 1905-11+62-4 905-5-+54-4
Muscle 1760-24120-3 1218:9470-2 806:41+34-5 425-54+-31-4
Brain 720-81+67-4 858-4+48-5 976-81+76-5 36944111
Kidney 484+3+59-4 628-14-31-5 710-54+-26-3 240-5412-4

Values are mean + SE of § replicates,

and expression of glycogen values are descnibed else-
where4., The experiments were repeated 5 times to
subject the data to statistical analysis, Glycogen
content of the above mentioned tissues of untreated
fishes was taken as control,

Cadmium nitrate intoxication has brought about a
number of significant changes in the glycogen content
of liver, muscle, brain and kidney tissues of L. rohita
O. punctatus and C. batrachys (Table I). No visible
symptoms of toxic reaction was séen in the fishes
exposed to 5, 10, and 15 x 10747, of cadmium for
3 hours. One of the prominent effects of cadmium
on L. rohita, O. punctatus and C. batrachus was the
great reduction in the size of the liver. The percen-
tage of fall happens to be in L. rofiita 62, 77, 40, 54,
in O. punctatus 68, 73, 44, 53% and in C. barrachus
68, 76, 57 and 50% in hiver, muscle, brain and kidney
tissues respectively. In liver and muscle the author
observed an inverse relationship between the concen-
tration of cadmium and the fall in the content of
glycogen., Whereas in brain and kidney the glycogen
level increa<es upto 10 x 10-4% of cadmium and at
15 < 10-49] the process of glycogenolysis was masi-
munt in  all the three fishes,

| —
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It has been already reported that acute cadmium
poisoning damages the tissues in fishes!>5. Reduction
in the size of the liver and tissue damage may be
responsiblc for glycogen depletion and further, it
might have affected the capacity of liver to store
glycogen 1n L, rohita, O. punctatus and C. barrachus.
It seems that cadmium accumulates in the pancreatie
islets of the fish and selectively damages the insulin
producing B-Cells®, The fall in the content of

muscle agrees well with the impaired secrction of
insulin,

The kidney is the main scquestering organ for
cadmium and disturbed renal function is a common
sign of short and long term cadmium poisoning in
vertebrates'™2, The increase in the glycogen content
at 10 x 1074 7 of cadmium exposure may be asso-
ciated with increased levels of plucose. At 15
107494 of cadmium the depletion in renal glycogen
content 18 maximum, Cadmium might have damaged
the renal fissue and the fall in glycogen content may
be related with the above phenomena. 1o brain
tissue, it looks difficult to predict the exact mechu-
nism of rise and fall in tissuo glycopen content by
cadmium intoaication at lower (5 10 \ 10 4°.) ard
(at highet (15 < 10 49, concentrations,
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It is well established that cadmium has a high
affinity for sulphydryl and hydroxy 1 groups and figands
contaming anrogen’. Thus binding to such groups
in chemical system might affcct vartous basic  bio-
chemical and physiologreal processes and thereby
interfere with the ceatral functions of the organism
even at »yery Jow cadmium concentrations, The
present resulis on tissue glycogen content in L. rohita,
Q. punciarus and C. barrachus indicate that cadmium
in the water might produce dysfunctions of several
physiological and biochemical processes in fish and
such a mechanism may be responsible for the diffe-
rential effect of cadmium on tissue glycogen content.

Department of Science, S. A. SHAFFL
R.C.E.,, NNC.ER.T.
Bhopal 462 013, India,

April 19, 1978.
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PRODUCTION OF DIOSGENIN FROM

COSTUS SPECIOSUS (KOEN) SM,, AND

SOLANUM NIGRUM L., SUSPENSION
CULTURES

DIOSGENIN, an important sapogenin from economic
point of view, has been reported from tissue cultures
of several plant species? 7. Previous work om Cost#s
spectosus and Solanam nigram from sn pivg and sm
vitro has been described5-13 and 1n this communication
we wish to report our findings on production and {so-
lation of diosgenin from suspensiony cultures of these
plant species.

Scedling callj of C. spectosus? and S, megram
(hexaploid®8)  maintained for 18 months as static
culrures wete transferted in RT  liquid medium
supplemented with 0-1 ppm of 2,4-dichlorophenoxy-
acetic aCid and grown as suspension cultures for 6-8
months by frequent subculturings of 4-6 weeks.
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The cultures of C. speciosus showed oot formation,
so callus was transterred to RT lLiquid medium sup-
plemented with 1 ppm of 2,4-D, which resulted
undifferentiated cells.

Suspension cultures of C. speosus (differentiated)
and §. megram were transerred to fresh liquid medium
with 0-1 ppm of 2,4-D and allowed to¢ grow for
different time intervals of 2, 4 and 6 weeks. Al the
tissue samples wete harvested separately, dried and
growth indices calculated (GI == Final dry weight of
tissue ~ Initial dry weight of tissue/Initial dry weighe
of ussue). Each of the dried tissue samples was
powdered and extracted for its steroidal conrem?.
Diosgenin was quantitatively estimated following a
spectrophorometric method using thin layer chromato.
graphy?, Absorbances were read on a Spectrophoto-
meter (Carl Zeiss, JENA, DDR, VSU-2P) ar 405 nm.
Ten replicates were pecformed in each case and the
mean values were taken.

Maximum growth index (6-8; 6-1) was observed
in six and four weeks old suspenison cultures of S
nigrum and C. speciOsus respectively.

Diosgenin was confirmed by its mp (204-206° C),
mmp (203-204° ), Co-chromatography [TLC, Silica
gel acctone benzene — 1 : 2 (R, 0-71), chloroform-
acetone = 8 1 2 (R 0-57); anisaldehyde and S0,
H,50; as spraying reagent] and identical IR spectral
studies.

Diosgenin  content was low (0:159) in diffe-
renciated cultutes of C. specicsus (Table 1) when com-
pared with undifferentiated cells as suspension cuftures
(0-48% )% which supports the previous  findings
of Kaul and Staba* who have also found higher amount
of diosgenin in undifferentiated suspension cultures of
D. deltoides as compared with Jifferentiated liquid
Cultures.  However in §. #igram suspension celtures,
maximum diosgenin content (0-209%) was noted in
six weeks old cultures (Table I) which was low when
compared with, 1ts static culmres {0-659 ).

TABLE [

Growth indices (GI) and diosgenin content in Costus
speciosus and Solanum nigram swspension cultures

g

C. speciosus S. nigrum
Age of (differentiated)
tissue —n
(weeks) GI Diosgenin (%) GI Diosgenin (%)
2 28 0-036 3-5 0-143
4 5-3 0-10 55 0-174
6 3-4 G-15 6-8 0-200
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