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Abstract: Use of plant based pesticides is less disastrous, more eco-friendly, contain easily biodegradable
molecules which are more  target  specific than the highly persistent broad-spectrum synthetic chemical and
left no residues in the environment. The aim of this study was to find out the plant origin piscicides from
common endemic plants.  The  latex  powder and Apigenin extracted from Jatropha gossypifolia plant
belonging  to   the  family   Euphorbiaceae   were  found  to  have  strong  piscicidal  and anticholinesterase
(anti-AChE) activity on the fish Channa punctatus. The anti-AChE activity as well as the mortality caused by
the  latex  powder and Apigenin were time as well as dose dependent. It has been asserted that the inhibition
of the enzyme might be through activation of protein kinase-C.
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INTRODUCTION predatory fishes adversely affect the aquaculture

Indian freshwater aquaculture  has  evolved itself the culture carp ponds is necessary before the seed of
from the stage of a domestic work in the eastern states of cultured carps was added.
West Bengal, Orissa and Arunanchal Pradesh to that of For controlling weed fishes, fish farmers often use
industry and has become an important component of synthetic piscicides e.g. chlorinated hydrocarbons such
Indian fishery contributing about one third of total fish as dialdrin, aldrin, endrin and organophosphates such as
production of the country and share about 95% of total phosphamidon, dimethyl dichlorovinyl phosphate [4]
aquaculture production. So aquaculture as an enterprise PCP-Na [5], malachite green [6] and sodium cyanide [7].
has some innate advantages, such as high returns, high Unlimited use of synthetic pesticides for the control
productivity, high feed conversion ratio, utilization of of predatory and trash fishes, results in the excess inflow
agriculture and animal wastes, high employment of toxic chemicals,  mainly  in  to  the aquatic ecosystem
generation etc [1]. Some fishes are uneconomic, small in [8, 9] and adversely affect aquatic flora and fauna [10-12].
size that naturally occur  and  accidently introduced in Plants are virtually inexhaustible natural resource of
fish culture pond along with carp spawn and predate the structurally diverse and biologically active substances
fry and fingerling stage of carp fishes, called weed fishes. [13,14]. Recent worked on the use of botanical pesticides
The majority of common weed fishes are active because they were easily biodegradable and leave no
competitors  with  the major carps for  the   food   available residue in the environment [15]. Many plants belonging
in the pond. to different families, which posses a number of

Due to their  faster  growth rate, predatory fishes compounds such as saponins, tannins alkaloids alkenyl
share and better utilize cultured carp habitats and their phenols, di- and triterpinoids etc. have effective
food [2]. Most of the predatory and weed fishes breed in molluscicidal, insecticidal and piscicidal properties [16-20].
ponds a little earlier than the spawning time of cultured The plant Jatropha gossypifolia (Euphorbiaceae) is
carps and their fry feed vigorously on available food in known as belly ache bush. The plant originated from
the pond. When the spawn of cultured carps are released, Brazil and it is now cultivated in Tropical countries
the young predatory fish are sufficiently large to feed throughout  the world. The roots, stems, leaves, seeds
upon finger lings of cultured carps [3] and by this, and fruits of the plant have been widely used in traditional

production, so removal of unwanted fish population from
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folk medicine in many parts of the World [21]. In the other
side aqueous extract of latex, stem bark and leaf of this
plant have  potent  molluscicidal  and larvicidal activity
[16, 22-25].

The aim of this study was to explore the piscicidal
activity and mode of action of freeze dried latex powder
and active compound Apigenin extracted from leaf of
Jatropha gossypifolia against freshwater air breathing
predatory fish Channa punctatus that cause special
problem  because they may survive in moist burrows, Fig. 1: Chemical structure of Apigenin
even when the ponds are drained.

MATERIALS AND METHODS about 72h at 30-40°C, when  extraction was completed

Collection of Plant Materials: The leaf of plant Jatropha was  obtained.  After  addition of NaOH and  HCl
gossypifolia were collected from Botanical Garden of Apigenin was obtained which crystallized by methanol.
D.D.U. Gorakhpur University, Gorakhpur and plant was Apigenin extracted from Jatropha gossypifolia leaves
identified by  Prof.  S.K. Singh, Taxonomist, Department were confirmed by UV spectra data of Dordevice et al.
of Botany, D.D.U. Gorakhpur University, Gorakhpur, [27].  The  chemical structure  of  Apigenin  is  illustrated
(U.P.) India, where the voucher specimen is deposited. in (Fig. 1).
The latex was obtained  from Jatropha gossypifolia by
cut marking of old trunk of the plant. At the site of cutting Treatment   Condition     for     Toxicity    Testing:
trunk,  the  creamy  latex  was secreted and collected in Toxicity  experiments  were  done  according to Agarwal
test tubes. et al. [28]. Ten experimental fish Channa punctatus were

Collection  and  Maintenance of  Test  Animals: tap water, the physicochemical characteristics of
Freshwater fish Channa punctatus (63.86±1.50 g body experimental water was Temperature 28-30°C, pH 7.1-7.3
weight; 18.37±1.34 cm. in total length) were collected from dissolved oxygen 6.8-7.0 mg/l, carbon dioxide 3.8-6.0 mg/l,
Ramgarh  Lake  of  Gorakhpur (U.P) India, the collected alkalinity 105-109 ppm. Water was changed every 24 hour.
fish  were maintain in  plastic  tank containing 100 L  of Fishes were exposed for 24h, 48h, 72h and 96h at four
de-chlorinated tap water for acclimatization to laboratory different concentrations (w/v) of Apigenin and freeze
condition for 21 days. The aquarium water was aerated dried latex of Jatropha gossypifolia. Six aquaria were set
continuously by aerator. The dead fishes were removed up for each dose, control animals were kept in similar
from the aquarium to avoid any type of contamination. condition without any treatment. Mortality was recorded

Preparation of Freeze Dried Latex Powder of Jatropha were removed to prevent decomposition of dead and
gossypifolia: The 60 ml of latex was collected in six test
tubes, all test tubes was set in Lyophilizer (Freeze dryer)
for freeze drying. After 40-45 hour running of freeze dryer
the latex was converted into powder form and then stored
into UV protector desiccators for further study.

Extraction of Apigenin from Leaf: The Apigenin was
isolated from the leaf of Jatropha gossypifolia by the
method of Subramanian et al. [26]. The leaves of Jatropha
gossypifolia were washed properly by tap water and cut
the leaf by scissors and then dried in shady place and
further dried in an incubator at about 35°C temperature,
the dried  leaves were powdered by electric Grinder.
About 50 g powder  of  leaves  was  subjected  in  Soxhlet

extraction unit with about 250-300 ml ethyl alcohol for

then filtered and a little amount of crude yellow powder

kept in a glass aquarium containing 12 L de-chlorinated

after every 24h up to 96h exposure periods. Dead animals

decaying animal body in experimental aquaria.
Toxicity data obtained from this study was computed

through POLO computer program of Robertson et al. [29].

Estimation of AChE Activity: The acclimatized fishes were
treated within 40% and 80% of LC  24h, 48h, 72h or 96h50

of freeze  dried  latex  powder of Jatropha gossypifolia
and Apigenin, Six aquaria were set for each dose and each
aquarium  contained  ten  fishes  in 12 L  de-chlorinated
tap water.

Acetylcholinesterase (AChE) activity was estimated
by the method of Elman et al. [30]. Nervous tissue
homogenate (50 mg/l) was prepared in 0.1M-Phosphate
buffer, pH 8.0 and homogenized for 5 min. in an ice both.
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Glutathionin was used as standard. The Enzyme activity water surface. Thereafter, fishes show irregular, irritating
has been expressed in (µm SH hydrolyzed/min/mg and sometime jerky movement that was increases as
protein).  Each  experiment  was replicated at least six exposure period increased. At higher doses after 10-20
times and data has been expressed as mean ±SE. student hours, loss of body equilibrium and hemorrhage and
t-test were  applied for locating significant differences salivation, which manifested itself as reddish color in
[31]. head, opercular region and finally fishes were died.

Withdrawal  Experiment:   In  order  to   see   the  effect changes.
of  withdrawal  of  treatment  of   freeze   dried  latex
powder of Jatropha gossypifolia and compound Dose-Mortality Response: The LC  values of the
Apigenin  to  freshwater  fish   Channa  punctatus aqueous  extracts of  freeze dried latex powder of
exposed  for  96h  of  40%  and  80%  of  LC   and  one Jatropha gossypifolia and Apigenin for periods ranging50

half of the animal was scarified and  the  activity of from 24h or 96h of fish Channa punctatus are shown in
enzyme  acetylcholinesterase  (AchE)  were  measured. (Table 1&2). The toxicity was time as well as dose
The  other  half  was  transferred  to  freeze  dried  latex dependent, as there was a significant negative correlation
and  Apigenin  free  water  which  was  changed  every between LC  values and exposure periods. Thus, the LC
24h for the next 6 days. Then the activity of enzyme of freeze dried  latex  powder of Jatropha gossypifolia
acetylcholinesterase (AChE) was measured in nerve was  decreased   from    62.31   mg/l  (24h)   >   57.25mg/l
tissues of fish Channa punctatus. (48h) > 52.47 mg/l (72h) > 50.95 mg/l (96h) (Table 1) and

RESULTS 97.86 mg/l (48h) to 95.19 mg/l (72h > 90.94 mg/l (96h) to

Effect on Behavioral Changes and Poisoning Symptoms: The slope values  were steep and heterogeneity
Behaviorally, fishes start scratching their nostril at the factor was less than  1.0  indicates  that the result found
bottom of aquarium, firstly came at the water surface for to be within  the  95%  confidence limits to LC  values.
engulfing air. Within 20-30 minutes, fishes try to escape The regression test (‘t’ ratio) was greater than 1.96 and
from test aquaria. Within 35 min., their movement was the potency estimation test (‘g’ value) was less than 0.5
slowed  down,  but   they   continue   to   swim   near   the at all probability levels (Table 1&2).

Control fishes were free from such type of behavioral

50

50 50

LC of Apigenin is decreased from 100.76 mg/l (24h) to50

fish Channa punctatus, respectively (Table 2).

50

Table 1: Toxicity (LC values) of freeze dried latex powder of Jatropha gossypifolia against freshwater fish Channa punctatus at different time intervals

Limits

-----------------------------------

Exposure period (in hours) LC values (mg/L) Lower Upper Slope value Heterogeneity

24 LC =53.51 45.86 56.49 9.37±6.66 0.3210

LC =62.31 59.52 68.9850

LC =86.56 66.92 94.9190

48 LC =46.77 34.45 51.05 4.58±5.24 0.0110

LC =57.25 53.46 61.2850

LC =70.09 64.23 94.9890

72 LC =44.63 33.71 48.65 8.24±6.19 0.4610

LC  =52.47 47.66 55.0750

LC =61.68 58.28 72.0690

96 LC =40.70 20.79 46.67 3.14±4.54 0.0610

LC =50.95 40.89 54.3950

LC =60.79 57.21 76.0890

Batches of 10 fishes were exposed to four different concentrations of Jatropha gossypifolia

Concentrations given are the final concentrations (w/v) in laboratory conditions.

Regression coefficient showed that there was significant (P<0.05) negative correlation between exposure time and different LC values

LCL= lower confidence limit; UCL=Upper confidence limit
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Table 2: Toxicity (LC values) of extracted compound Apigenin against freshwater fish Channa punctatus at different time intervals

Limits

------------------------------------

Exposure period (in hours) LC values (mg/L) Lower Upper Slope value Heterogeneity

24 LC =88.74 74.54 93.05 3.24±7.38 0.0110

LC =100.76 97.36 107.8050

LC =114.41 107.23 149.1190

48 LC =85.55 67.71 90.66 5.95±6.98 0.0310

LC =97.86 93.73 102.6750

LC =111.94 105.37 143.1890

72 LC =81.74 53.78 88.31 9.37±6.98 0.0310

LC =95.19 87.23 99.3950

LC =110.85 104.04 154.2990

96 LC =79.76 53.81 86.39 6.48±7.78 0.0510

LC =90.94 79.96 94.4750

LC =103.69 99.28 123.6590

Details are given in Table 1

Table 3: Inhibition of Acetylcholinesterase (AChE) in the nervous tissue of fish Channa punctatus exposed to sublethal doses (40% and 80% LC 24h) of50

freeze dried Latex powder and Apigenin at different exposure periods

AChE activity (µm SH hydrolyzed/min/mg protein)

-------------------------------------------------------------------------------------------------------------------

Exposure period (in hours) Active compounds Control 40 % of LC 80 % of LC Recovery (144h after withdrawal)50 50

4 Latex powder 0.092±0.0035 0.077±0.0025* 0.058±0.0001* 0.089±0.0028

(100) (84) (63.0) (96)

Apigenin 0.092±0.0032 0.079±0.0013* 0.060±0.0007* 0.090±0.0025

(100) (86) (65) (97)

48 Latex powder 0.090±0.0025 0.067±0.0024* 0.047±0.0006* 0.088±0.0028

(100) (74) (52) (97)

Apigenin 0.091±0.0023 0.069±0.0028* 0.050±0.0015* 0.089±0.0025

(100) (75) (55) (97)

72 Latex powder 0.093±0.0025 0.056±0.0018* 0.033±0.0014* 0.090±0.0026

(100) (60) (35) (96)

Apigenin 0.092±0.0035 0.058±0.0016* 0.038±0.0016* 0.090±0.0032

(100) (63) (43) (97)

96 Latex powder 0.090±0.0022 0.048±0.0012* 0.028±0.0015* 0.087±0.0025

(100) (53) (31) (96)

Apigenin 0.091±0.0025 0.050±0.0015* 0.021±0.0002* 0.088±0.0026

(100) (55) (23) (96)

* Significant at, (P<0.05), when student ‘t’ test was applied between control and treated groups. 

Table 3 show that treatment of fish with sub-lethal of freeze dried latex powder and Apigenin, reduced
dilution of freeze dried latex powder and Apigenin for 24h, activity to 63% and 65% of control, respectively (Table 3).
48h, 72h, or 96h, caused significant (p<0.05) inhibition of After 96h, 40% of LC  and 80% of LC  of freeze dried
AChE activity in the nervous tissue of Chnna punctatus. latex  powder  treatment period reduced  the  AChE
In vivo treatment with 40% of LC  of freeze dried latex activity  to  53%  and  31%  of control,  respectively.50

powder and Apigenin reduced the AChE activity to 84% While 40% and 80% of 96h LC  of Apigenin reduced the
and 86% of  control,  respectively while 80% of 24h LC activity to 55% and 23% of control, respectively (Table 3).50

50 50

50
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Table 3 also shows that 144h after termination of 5. Terazaki, M., P. Tharnabuppa and Y. Nakayama,
treatment with toxic material there was near complete
recovery in the AChE activity of fish. Student ‘t’ test
showed that even through 144h after treatment
termination, the activity of  enzyme AChE was different
also for control, it is statistically insignificant.

DISCUSSION

The data demonstrate that the latex powder and
Apigenin extracted from Jatropha gossypifolia, have
strong   piscicidal   and  anticholinesterase  properties.
The toxicity and anticholinesterase activity of the latex
powder was more than Apigenin. This indicates that
principal cause of the death of fish could be
anticholinesterase inhibition.

Members of the family Euphorbiaceae contain a
group of compound known as Phorbol esters, Apigenin,
Jatrophane etc. which are reported to promote activity of
the enzyme protein kinase-C [32, 33], which specifically
phosphorylates Serine and threonine residues in proteins
[33] since the active site of Acetylcholinesterase (AChE)
contain a serine residue [34] it is possible that the
inhibition of AChE observed by us could be due to the
phosphorylation of the active site of AChE. We therefore
believe that latex powder and active compound Apigenin
may eventually be of great value for the control of
predatory and weed fishes from culture pond.
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