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Abstract: Molluscicidal activity of different formulations of freeze-dried cow urine (FCU) of different Indian
breeds such as, Shahiwal, Geer and Tharparkar was studied against the snail Lymnaea acuminata, which 1s
the intermediate host of liver fluke Fasciola gigantica. The toxicity of cow urine of different breeds kept for
15 days in sunlight (8h/day) or in ambient laboratory condition, as well as boiled urine samples were tested
against the L. acuminata. Freeze-dried cow urine (FCU) of different Indian breeds;, Shahiwal, Geer and
Tharparkar were toxic against snail Lymnaea acuminata. Toxicity of Thaparkar breed urine kept for 15 days
in sunlight or in laboratory condition was higher than Shakiwal and Geer sunlight laboratory. Toxicity of all
samples was time and concentration dependent. Toxicity of Thaparkar breed urine kept for 15 days m sunlight
(24h I.C,- 604.85mg/1) and laboratory condition (24h 1.C,- 519.71mg/1) was higher than Shahiwal (24h T.C,,-
sunlight, 650.70mg/1 and laboratory conditions, 666.98 mg/1) and Geer (24h LC,;- sunlight, 619.01mg/] and in
laboratory conditions, 674.33 mg/1). Molluscicidal activity was also observed in boiled cow urine. Boiled urine
of Geer (24h L.C.- 519.75mg/) and Shahiwal, (24h 1.C- 519.88mg/1) was more toxic than Tharparkar (24h 1L.C,-

664.17mg/1). Cow urine formulation of different breeds may be used as potent molluscicides.
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INTRODUCTION

Fascioliasis 1s one of the most debilitating zoonotic
diseases [1]. This disease ranks as a major cause of
morbidity and mortality both in man and live-stock and
contribute to socioeconomic problem [2]. Human infection
has been reported in 51 different countries from 3
continents. In human the disease is characterized by
hypereosinophilia, abdominal pain and pancreatitis [3].
The freshwater snail Zymmaea (Radix) acuminata
(Lamarck) 1s the intermediate host of Fasciola gigantica,
which causes endemic fascioliasis in cattle population
of northern part of India [4]. The problem of fascioliasis
can be eliminated by killing the intermediate host of the
fluke. Several attempts have been made to reduce the
incidence of fascioliasis by using synthetic and plant
molluscicides [5, 6]. Majority of synthetic molluscicides
are environmentally unsafe. Use of medicinal formulations
containing cow urine, buttermilk and cow ghee mixed with
herbs 1s very common m Indian Ayurvedic system of
treatments [7]. Tt has been reported that use of different

preparations of cow urine and dung can prevent viral,
bacterial and fungal diseases in plants [8]. Tripathi et al.,
[9] and Kelkuda et al., [10] have reported that different
cow urine preparations have sufficient molluscicidal,
pesticidal and antihelmintic activity. Cow urine has
antioxidant and antimicrobial activity [11, 12]. The
molluscicidal/ pesticidal property of cow urine will be
advantageous as it does not have the poisonous hazards
of synthetic pesticides. However, scientific data are
lacking on the pharmacology and pharmaceutical
properties of cow urine. Chemistry of inherent bicactive
compounds present in cow urine is almost lacking. The
present study describes the molluscicidal activity of urine
of different Indian breeds such as, Shahiwal, Geer and
Tharparkar against the snail Lymnaea acuminata.

MATERIALS AND METHODS

Collection of Cow Urine: Urine of Shahiwal, Geer and
Tharparkar breeds were collected 1n sterilized bottles,
from green grass grazing 3-5 year old healthy cows.
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No other food materials were given to the experimental
animals. Different formulations of cow urine were tested
against the snail L. acuminata.

Preparation of Freeze-dried Cow Urine (FCU): Freeze-
dried fractions of the urine were used in w/v treatment as
following:

*  Freeze-dried powder of fresh cow urine of Shahiwal,
Geer and Tharparkar (1ml urine = 20-30 mg freeze-
dried), respectively.

¢ Freeze-dried powder of Shakiwal (1ml urine = 25-30
mg freeze-dried); Geer (1ml urine = 20-30 mg freeze-
dried); Tharparkar (lml urine = 25-35 mg freeze-
dried) wurine kept for 15 days under ambient
laboratory condition.

¢ Freeze-dried powder of Shakiwal (1ml- urine = 25-30
mg freeze-dried); Geer (1ml urine = 20-30 mg freeze-
dried); Tharparkar (lml urine = 25-30 mg freeze-
dried) urine kept for 15 days in 8h/day sunlight.

*  Freeze-dned powder of boiled urine of Shakiwal (1ml
urine = 15-25 mg freeze-dried), Geer (1ml urine = 20-
30mg freeze-dried);, Tharparkar (lmlurine = 15-25mg
freeze-dried).

Snails: Adult L. acuminata (2.60+0.30cm in length) were
collected locally from ponds, pools, lakes and low-lying
submerged areas located almost adjacent to DDU
Gorakhpur University campus. The collected snails were
acclimatized in dechlonnated tap water for 72 h. Ten snails
were kept in a glass aquarium contaiming 3 liter of
dechlorinated tap water at 22°C to 24°C. The pH of the
water was 7.1-7.3 and dissolved oxygern, free carbon
dioxide and bicarbonate alkalinity were 6.5-7.2mg/l, 5.2-6.3
mg/l and 102.0-105.0 mg/l, respectively. Dead snails were
removed immediately from the aquaria to avoid any
contamination.

Toxicity Experiment: Toxicity experiment was performed
by the method of Singh and Agarwal [13]. The snails were
exposed to the different concentrations of the FCU of
different Indian breeds m water aquaria. Six aquaria were
set for each concentration. Mortality of the snail was
recorded at 24h intervals to a total of 96h. Snail mortality
was established by contraction of the body within the
shell and absence of response to a needle probe.

Statistical Analysis: The LC values, lower and upper
confidence limits (I.CL, UCL), slope value, t-ratio, g-values
and heterogeneity factors were calculated by usimg POLO
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computer software of Robertson et al. [14]. The regression
coefficient exposure time and different values of LC,; were
determined by the method of Sokal and Rohlf [15].

RESULTS AND DISCUSSION

The fresh urine samples of different cow breeds were
pale yellow in colour. Urine kept for 15 days in sunlight
turned from pale vellow to dark, while under laboratory
conditions the colour was light brown after 15 days. There
was no change in colour of boiled urine. The pH of fresh
cow urine of Shahiwal, Geer and Tharparkar breeds were
8.2, 8.9 and 8.15, respectively. While the pH of cow urine
kept for 15 days i sunlight were 9.4 for Shahiwal, 9.58 for
Geer and 9.12 for Tharparkar. In ambient laboratory
conditions, the pH wvalues of urine samples raised
(Shahiwal- pH-9.75, Geer-9.20 and Tharparkar-9.32). pH
of boiled urine of (Shahiwal-8.5), (Geer-9.39) and
(Tharparkar-8.79) were also lngher than fresh urme.

Furthermore, the conductivity of fresh cow urine of
Shahiwal, Geer and Tharparkar breeds were 128.6, 93.00
and 120.53 ntu, respectively. Cow urine kept for 15 days
in sunlight (Shahkiwal- 145.5, Geer-95.00 and Tharparkar-
13453 ntu) and in ambient laboratory conditions
(Shahiwal- 192.5, Geer-97.7 and Tharparkar-148.49 ntu)
showed lugher conductivity. Boiled urine conductivity of
Shahiwal (199.7 ntu), Geer (80.9 ntu) and Tharparkar
(172.5 ntu) were also higher than fresh urine except Geer
breed.

The 24h LC;; of FCU of Tharparkar urine kept for 15
days in sunlight (604.85 mg/l) and in ambient laboratory
condition (519.71mg/1) were lower than L.C, values of
Shahiwal (sunlight- 65070 mg/l and laboratory
conditions- 666.98) and Geer (sunlight- 619.01mg/1 and
laboratory conditions- 674.33 mg/1). The 24h L.C.; of boiled
FCU of Geer (519.75 mg/l) and Shakiwal (519.88 mg/1)
were lower than Tharparkar (664.17 mg/1). 9ch LC,; of
FCU of Tharparkar urine kept for 15 days in sunlight
(28840 mg/l) and mn ambient laboratory conditions
(243.91mg/1) were lower than LC;; values of Shahiwal
(sunlight- 333.78 mg/1 and laboratory conditions- 360.39)
and Geer (sunlight- 35630 mg/l and laboratory
conditions- 415.41 mg/l). The 96h LC,, of boiled FCU of
Geer (228.88 mg/1) was lower than Shakiwal (300.49 mg/1)
and Tharparkar (319.17 mg/1).

The slope values given in Tables 1-3 were steep.
Separate estimation of L.C based on each of the six
replicates was found to be within 95% confidence limits of
LC,. The t- ratio was greater than 1.96 and the
heterogeneity factor 1s less than 1.0. The g- value was less
than 0.5 at all probability levels (90, 95 and 99).
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Table 1: Toxicity of freeze-dried cow urine powders (FCU) of different breeds kept for 15 days in sunlight against L. acuminga

Exposure period  Treatment. LCsmgd (wiv) Limits I.CL - UCL Slopevalue t-ratic g-value heterogeneity
24h Shahiwal cow urine 650.70 555.95-914.91 4.00+0.85 4.66 0.17 0.29
Geer cow urine 619.01 558.58-744.98 5.06+0.94 5.37 0.23 0.25
Tharperkar cow urine 604.85 500.87-918.02 3.22+0.70 4.55 0.18 0.26
48h Shahiwal cow urine 550.00 483.55-701.00 3.65£0.74 4.90 0.16 0.24
Geer cow urine 538.54 484.79-642.57 3.82+0.79 4.81 0.18 0.22
Tharperkar cow urine 604.85 500.87-918.02 3.22+0.70 4.55 0.18 0.26
72h Shethiwed cow urine 458.51 400.01-576.40 2.76+0.66 4.13 0.22 0.20
Geer cow urine 446.27 397.33-505.24 3.46+0.75 4.58 0.32 0.15
Tharparkar cow urine 403.11 346.78-512.06 2.514+0.57 4.35 0.20 0.25
96h Shethiwed cow urine 333.78 293.33-368.27 3.92+0.68 571 0.18 0.60
Geer cow urine 360.39 315.57-394.34 4.49+0.79 5.68 0.17 0.22
Tharparkar cow urine 288.40 245.64-326.23 3.09+0.58 5.33 0.13 0.47

Six batches of ten snails were exposed to different concentrations of FCU. Muortality was recorded at every 24h for 4 days. Concentrations given are the final
concentration (w/v) in glass aquarium water. Significant negative regression (P<0.05) was observed between exposure time and LCs; of treatments. Testing
significant ts of regression coefficient of different FCU, Shahiwal cow urine -3.97%; Geer cow urine -56.20%;, Tharparkar cow urine -8.09%,

+: linear regression between x and y; ++: non — linear regression between log x and log y.

Table 2: Toxicity of freeze-dried cow urine powders (FCU) of different breeds urine kept for 15 days in ambient laboratory condition against L acumindata

Exposure period  Treatment. LCsmgd (wiv) Limits I.CL - UCL Slopevalue t-ratic g-value heterogeneity
24h Shethiwed cow urine 666.98 593.71-838.70 5.24+1.03 5.09 0.14 0.35
Geer cow urine 674.33 604.02-841.57 4.62+0.97 4.74 0.18 0.23
Tharparkar cow urine 519.71 450.19-680.43 3.49+0.69 5.06 0.15 0.27
48h Shahiwal cow urine 600.67 527.20-789.38 3.51£0.80 4.36 0.20 0.17
Geer cow urine 603.66 546.32-722.37 4.13+0.88 4.65 0.22 0.17
Tharperkar cow urine 443.16 384.90-564.50 2.87+0.60 4.75 0.17 0.14
72h Shahiwal cow urine 462.50 394.83-572.02 2.52+0.73 341 0.32 0.22
Geer cow urine 507.12 460.31-566.16 4.04+0.85 4.74 0.16 0.15
Tharperkar cow urine 331.86 282.08-389.82 2.57+0.57 4.51 0.18 0.13
96h Shethiwed cow urine 356.30 314.09-388.42 4,77+0.80 5.90 0.11 0.68
Geer cow urine 41541 369.77-450.03 4.99+0.88 5.65 0.17 0.25
Tharparkar cow urine 243.91 191.31-281.33 2.89+0.58 4.94 0.15 0.43

Six batches of ten snails were exposed to different concentrations of FCU. Mortality was recorded at every 24h. Concentrations given are the final concentration
(w/v) in glass aquarium water. Significant negative regression (P<0.05) was observed between exposure time and LCs; of treatments. Testing significant ts
of regression coefficient of different FCU, Shahiwed cow urine -11.05%, Geer cow urine -21.98"; Tharparkar cow urine -20.92",

+: linear regression between x and y; ++: non — linear regression between log x and log y.

Table 3: Toxicity of freeze-dried cow urine powders (FCU) obtained from the boiled urine of different breeds against L. acuminaia

Exposure period Treatment LCsymg/l (wiv) Limits LCL - UCL Slope value t-ratio g-value heterogeneity
24h Shahiwead cow urine 519.88 475.15-5396.73 5.11+0.83 6.11 0.10 0.24
Geer cow urine 519.75 450.08-679.83 3.48+0.68 5.10 0.18 0.22
Tharparkar cow urine 664.17 557.06-998.51 3.56+0.18 4.38 0.19 0.27
48h Shahiwead cow urine 466.80 422.73-538.18 3.99+0.71 5.60 0.12 0.16
Geer cow urine 418.19 375.39-486.78 3.71+£0.63 5.83 0.22 0.29
Tharparkar cow urine 550.77 468.87-795.79 2.77+£0.69 3.99 0.24 0.21
72h Shahiwal cow urine 378.47 324.12-426.22 3.37+0.66 5.04 0.15 0.20
Geer cow urine 311.67 259.28-364.20 2.50+0.56 4.41 0.17 0.15
Tharparkar cow rine 384.306 336.67-438.34 3.13+0.66 4.70 0.17 0.28
96h Shahiwal cow urine 300.49 260.27-331.34 4.30+0.71 .04 0.10 0.38
Geer cow urine 228.98 177.53-264.68 3.05+£0.59 5.09 0.16 0.56
Tharparkar cow rine 309.17 268.28-341.12 4.14+0.70 5.90 0.11 0.53

Six batches of ten snails were exposed to different concentrations of FCU. Mortality was recorded at every 24h. Concentrations given are the final concentration
(w/v) in glass aquarium water. Significant negative regression (P<00.05) was observed between exposure time and 1.C5; of treatments. Testing significant ts
of regression coefficient of different FCU, Shahiwal cow urine -14.66™;, Geer cow urine -27.09%; Tharparkar cow urine -18.31*,

+: linear regression between x and y; ++: non — linear regression between log x and log v.
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The current data clearly demonstrate that cow urine
of different Indian breeds kept for 15 days i sunlight,
ambient laboratory conditions and boiled urine are potent
molluscicide. Freeze-dried powder of fresh ure s not
toxic against L. acuminata. It has been reported by
various scientists the potent antifungal and antibacterial
activities of cow urine and their distillate [10, 12, 16].
Probably,
components within 10 days. Tt also seems that the urea is
a major element found in urine and is the end product of
protein metabolism. Tt is strong antibacterial agent.
Similarly, uric acid is also having strong antibacterial
properties. Urine kept for 10 days was less toxic than that

fermentation of urine resulted in toxic

15 days, which indicates that concentration of the
molluscicidal component was maximum m 15 days old
urine. FCU of Tharparkar urine kept for 15 days mn
sunlight or mn ambient laboratory conditions were more
toxic than both Shahiwal and Geer cow urine, while the
boiled Geer urine was more toxic than the other breeds.
Recently, Tripathi et al., [17] reported that cow urine kept
in sunlight for 15 days singly and their binary
combination with other herbal molluscicides significantly
reduced the fecundity of snail L. agcuminata. Cow urine
behaves as bio-enhancer in pharmaceutical composition,
as it enhances the antimicrobial effect of antibiotics [16].
It has been effectively used for control of tsetse fly.
Adane and Gautam [18] have been reported both
msecticidal and fungicidal activity of fermented cow urine.
The odour of cow urine 13 a strong attractant for Glossina
pallidipes and also catches 60% of the vector of
Trypanosoma [19-21].

Tt is evident from the steep slope value that a small
inerease i the concentration of different FCU of different
breeds of Indian cow urine caused higher snail mortality.
A tratio value greater than 1.96 indicates that the
regression is significant. Heterogeneity factor values less
than 1.0 denote that in the replicate tests of random
sample the concentration response curve would fall within
the 95% confidence limits and thus the model fits the data
adequately. The index of significance of the potency
estimation g indicates that the value of the mean 1s within
the limit at all probability levels (90, 95 and 99) since 1t 1s
less than 0.5.

Cow urine formulation of different breeds may be
used as potent molluscicides. Tts molluscicidal activity is
the sign that it can be evaluated against harmful pests in
agricultural field. This technique of pest control will be an
indigenous biotechnological tool which can be easily
used by the farmers in our country. Tts attraction was and
15 largely based on the philosophy of self-reliance and
safe environmental use.
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