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Figure 2. Effect of chloramphenicol on nitrate
reductase activity in O. laetevirens: chloramphenicol
absent (O-Q), or added on day 2 (x-x), day §
(®-@®) or day 7 (A-A) of culture.

to zero by day § and was totally absent up to day
12; and then only 3.57% of the activity of the
control culture could be observed (figure 2). When
the antibiotic was added to five-day-old and seven-
day-old cultures, about 55% and 85% enzyme
activity respectively could be detected on day 12.
These resuvlts indicate that most of the enzyme
protein might be synthesized in the early stage of
incubation, 1.e. within the first five days. During this
period the enzyme was sensitive to antibiotic-
mediated mhibition. Once the rise in enzyme activity
commenced, severity of inhibition was less. The
results are similar to those for the eukaryotic
Chlorella vulgaris, where cycloheximide inhibits the
development of nitrate reductase activity only when
added tmmediately after the transfer of cells from
ammoma to nitrate medium, but not when added
after the rise in enzyme activity has commenced®’.

The present results show that nitrate reductase of
O. laeterirens 1s an inducible enzyme.

One of the authors (BIM) is grateful to CSIR,
New Delha, for an associateship.
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METABOLIC RESISTANCE TO METHYL
PARATHION TOXICITY IN A BIVALYVE,

LAMELLIDENS MARGINALIS

C. RAV]I SHANKARA, N. §. ASHOK BABU,

K. INDIRA and W. RAJENDRA
Department of Zoology, Sri Venkateswara University.

Tirupati 517 502, India.

INDISCRIMINATE use of pesticides is causing serious
ecological imbalance, particularly in freshwater



767

Current Science, July 5, 1989, Vol. 58, No. 13

CO0>d “oudiaip uedyiudig,
TONUOY JoA0 23uryd JudD Jod aie sasaqiuaied ur saIn3f {Q=u} (S F ULIW 2P SON{BA

(L8'89 +) (b60L +) (£9'6€ +) (Ev'81 +) (q urajo:d
TO0TFIELTD  600FSTOI0  IT00F0E610 100F6CITO  8O0FATISI0  TOOF0601'C TOOF«65TT0 BOOFE90I'0  SNURiN Ju1 'pousio] U0z
(Ly01+) (6" LL +) (9205 +) (S0 +) -eUWLIO] JO sajow)
QOOTF +8S91°0 €OOQFITHTO  TOOF «LVET0 TOOFECTCI'O0 JOOFA6SITO  HOOFTLHIC  600T 80810 OIOOFLIELO 100 § STPIXO BIYIURY
(60PZ+) (L1'06 +) (6Esy+) (171 +)

SCOTFAETLO]  OPOFEEYS 8P OFA6189T STOFHP8E  vEO0F«II8IT  0£0Q+9I83 OV O F SLV6 OL0OForp8  PNUENN (y, wwioid
(€L 611 +) (FLL8+) (16'79+) (19°Z1 +) w1, 'poutioy *OH
CHOFLILETT OPOFSLIS  OpOF+62S01  TL0FIZ9SC  BTOFET66  €VO0F9019 LPOTFxE€99 €Y 0F068°S 1005 o ssjourr) ase[eie))

(STHI+) (9T°LL+) el +) (8611 +)
100D F «66S1°0 600°0FLYEI0 9000F «SSLTO TIQOTFOLETD £OUOFOPOID  SO0OFBLEI'D S000F498Y1'0 LOOOFLCEID °DUBKW (g utold
(18°9Z +) (b1 17+4) (6881 +) (1$'81 +) B 'pouiio] *HN jO
000 0F 8SZT'0 ZIOOFT6600 SOUOF98IT0 6000F6L60D SO000F«GEII'C 800G T8S60' SO0 F 8801  +#90°GFRIGOC 1004  Sajow’) oSPUIIEIN(DY
(8T°9¢ +) (£§'0-) (8¥°6+) (g 1r—) (uBiow 1om
ITTTF LLTT0L  £P9FHOSL 69 FTIRI8 90L'L F6TC8 OL'L F6TCL 60°01 F98°6L 6L9FS6TL 65 ST FPPIR S1uey 3 'stuajeainbs surs
(8099 +) (L96'T +) (6L°5S +) (bs¥€ +) -01£} jo sajouwrt)
C60T F499CTI  LLTFPI69 6P TIFESSS ZOTIFEYES LOGI FabTiTl SELFLYIR 6V 01 F«6V90T TSETFST6L 1004 SpIdE outwe 391§
(o1L7-) (89°17-) (9v'6—) (9ZP1 )
OCS T 4I8767 6GLLFIOUOY SQTECFTUSTE SYIITFLUCIW 9TO6FLYISE  TYIIFLIOTY  LOTIFOL6SE LLPIFOI6 Iy PRUEKN
&1y —) {(S6€1—) Cxard 28 Y (0597 ) (1312 12w
66'S F+LESEE TETIFILRLS  88LFO96H  TTETFLPOLS TS6TLIEDE T86FTIV6S  TB9F#L6EEY ELE FSPO6S 1004  8/8w) uinoud {e10],
dN [0JIUO) dW (eAbli{eg JdA [011U0)) d [01IUO)
m__wrua b o SYoIM § o S$yaam 7 B Yoam Y N

syaam nof 01 auo Jof (W ) uonyivavdifyiate o3 pasodxa sjassmu ut sabunyy I0qvIdpN | d|qBL



TOS

Current Science, July 5, 1989, Vol. 58, No. 13

ccosystems. Invertebrates constitute a very large
proportion of the fauna in aquatic ecosystems.
Freshwater mussels have been commonly employed
in toaicity evaluation studies and water quality
management programmes' ™, In the present study
the biochemical and phystological responses to
methylparathion (MP) toxicity with reference to
ammonia detoxification has been evaluated in the
tissues of a bivalve to assess the tissue-specific
metabolic compensatory mechamisms that aid survival
chances of mussels.

Bivalves Lamellidens marginalis (25+5¢g) were
acclimated to laboratory conditions 1n aquaria
under 12:12 light:dark periods. The physico-
chemical charactenistics of water were: temperature
27+£2°C, pH 7.1-1.3, hardness 61 mg/l (HCOy),
dissolved oxygen 5.3+0.72 ml/L

Based on dose-mortality and tolerance data, a
pesticide level of 15 ppm (sub-lethal concentration)
was selected. The animals were divided mto two
batches of 20 each and one batch was exposed to
15 ppm of MP (cobtained from Pesticides India Ltd,
Bombay) for four weeks. The water in the troughs
was changed every 24 h. A second group of animals
maintained under identical conditions in freshwater
{without MP) served as control.

After the stipulated time (1, 2, 3 and 4 weeks) foot
and mantle from both control and MP-exposed
mussels were excised and chilled to 0°C. Total
protein®, free amino acids (FAAs)’, catalase®,
xanthine oxidase”® and glutaminase® were estimated.

Table 1 gives the results of the study. MP was
reported to trigger acid and alkaline protease
activity of the tissues>'%. Seshagiri Rao'' reported
histopathological alterations in foot during pesticide
stress. These observations point to augmented tissue
protein degradation, which might be responsible for
the reduction in tissue proteins under MP toxicity.
The unique metabolic potential of mantle’* and its
defensive action, viz. secretion of mucus®?, might be
responsible for the smaller decrease in total protein
content compared to foot (table 1).

Increased proteolysis is always associated with
high FAA levels. The FAAs may be used for the
synthests of specific enzymes'®. In order to cope
with the toxic condition, they may be channelled to
the TCA cycle to meet the energy demand'> or to
the regulation of ionic and osmotic balance. The
FAAs may also contnbute to gluconeogenesis and
keto acid formation. The rise in tissue FAA levels
during MP stress might be a compensatory
mechanism by which these FAAs provide energy

through transdeamination during stress to meet the
high energy demand.

The deamination of FAAs results in the produc-
tion of peroxides'®. The increase in catalase activity
in the tissues of MP-exposed mussels indicates
possible elevation of amino acid oxidase activity and
predominance of deamination resulting in more
peroxide formation. Such a metabolic situation
warrants enhanced catalase activity to mobilize
peroxides.

Glutamine oxidation was found to increase in
response to the energy demaand in the tissues under
stress conditions. Since metabolic acidosis was
reported during MP stress in the tissues of fresh-
water mussels'”, stepped-up ammonia production by
increased glutaminase activity may be an adaptive
measure to maintain the acid-base balance. The
high glutaminase activity is indicative of rapid
turnover of glutamine, a major product of ammonia.
During pesticide stress the enzyme has to deal with
increasing quantities of transported ammonia to
maintain metabolic homeostasis.

Xanthine oxidase plays an important role in
ammonia detoxification and nitrogen balance of the
tissue. The increased activity of this enzyme in the
tissues of MP-exposed mussels indicates increased
synthesis of uric acid under toxic stress.
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IN VITRO DIGLSTIBILITY OF CASHEW
KERNEL PROTEIN

K. V. NAGARAJA

Experimental Station, National Research Centre for Cashew.,
Shantigodu 574 202, India.

PROTEIN content of defatted kernel flour of some
cashew varieties has been shown to vary between
32.1 and 43.7%?*!. Cashew kernel protein contains all
the essential amino acids® 3. Protein efficiency ratio
of cashew-nut extraction meal (3.23) compares well
with that of casein* (3.12). Lysine content of cashew
kernel protein was significantly different among
varieties®. Detailed studies were initiated to compare
the varieties for in vitro digestibility of kernel protein
by proteolytic enzymes such as trypsin, a-chymo-
trypsin and pepsin.

Trypsin {from bovine pancreas, 13,000 BAEE
units/mg protein), a-chymotsypsin (from bovine
pancreas, 47 units/mg protetn) and pepsin (from
porcine stomach mucosa, 3165 units/mg protein)
were obtained from Sigma Chemical Co., USA. All
the buffer salts used werc of analytical reagent grade.
Cashew kernel flour, after defatting with a chloro-
form-methanol mixture (2: 1 v/v), was extracted with
double-distilled water (1:20 w/v) at pH 10 and 4 for
60 min at 25 C and the supernatant was precipitated
with ammonium sulphate (90% saturation). The
precipitate was taken in a suitable buffer (0.1 M
potassium phosphate, pll 7.6, for trypsin and 2a-
chymotrypsin; 0.2 M KC1 HCI, pH 2.0, for pepsin)
and dialysed overnight at 25 C against the same
buffer. Protein in the extract was cstimated by
Bradford's dye method®,

In virro digesubiinty of cashew kernel protein by
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trypsin, a-chymotrypsin and pepsin was studied as
described earlier’”. The ratio of enzyme to protein
was 1:100. Protein for the assay varied between 3
and 3.5 mg/ml, and the enzyme concentration was
35 ug/ml. For pepsin, kernel protein and enzyme
were taken separately in 1 ml of 0.2 M KCI-HCI
buffer (pH 2.0), while for trypsin and chymotrypsin,
enzyme and kernel protein were taken separately in
l mil of 0.1 M potassium phosphate buffer (pH 7.6).
Digestion was carried out at 37°C for 15 min and
terminated by addition of 2ml of 20% trichloroacetic
acid (TCA). Absorbance at 280 nm of the TCA
supernatant after centrifugation was read against
reagent blank.

Cashew kernel protein extracted at pH 10.0 was
denatured by heating for 10 min at different tempera-
tures and in vitro digestibility by trypsin was
studied. Denaturation was also done using SDS by
heating the protein extracted at pH 10.0 with SDS
and fB-mercaptoethano! (SDS 4% and f-mercapto-
ethanol 10% final concentrations) for 2min in a
boiling water bath. SDS-denatured protein was

Table 1 In vitro digestibility of cashew kernel
protein by trypsin

- Digestibility*®

Incubation Tr. No. 1
time {(min) kernel protein BSA
5 0.07 0.036
15 0.084 0.082
30 0.11 0.119
60 0.134 0.201
90 0.144 0.223
120 0.137 0.232

*Expressed as mncrease 1n absorbance at 280 nm of
TCA supernatanti (sce text for details).

Table 2 Comparison of in vitro digestibility of cashew
hernel protein, haemoglobin and BS 4

Digestibility {*o)
Protcin Toypsin g-Chymeotrypun
Haemoglobin 100 100
(0.088)* (0.004)*
BSA 100 73
Cashew herned protein
1) pll 10.0 extract 133 62
1) pHl 40 extract LY 4
*Figures  within  pareatheses  are  actual  increase  an

absorbance at 280 nm of TCA supernatant. In ture
digestibality of BSA and cashew hernel protemn s expreswed
as a pereentage, taking dipestibuhity of haemogloban dy 100
Kernel psotenn from cashew vaniety 13417 was usad
Values are mean of three estimations.,



