Cow Urine Extract of
Nicotiana tabacum Leaf Portends
Hepatotoxicity in Male Wistar Rats

ABSTRACT

Aims: The toxicological effects of single and repeated doses of aqueous extract (AE) and cow urine
extract (CUE) of Nicotiana tabacum leaf on the liver and kidney function indices of male Wistar rats
were investigated.

Study Design: Thirty-five male rats were randomized into seven groups (n=5). The control group
received 0.5 mL of distilled water, groups A and B received 8 mg/kg body weight (BW) of CUE and
AE respectively, once daily; groups C and D received 16 mg/kg BW of CUE and AE respectively,
thrice a day (TD); groups E and F received 32 mg/kg BW of CUE and AE respectively, TD.The
administration was oral and lasted for 28 days.

Place and Duration of Study: The study was carried out at Summit University, Offa, Nigeria
between June 2019 and August 2019.

Methodology: Thirty-five male rats were randomized into seven groups (n=5). The control group
received 0.5 mL of distilled water, groups A and B received 8 mg/kg body weight (BW) of CUE and
AE respectively, once daily; groups C and D received 16 mg/kg BW of CUE and AE respectively,
thrice a day (TD); groups E and F received 32 mg/kg BW of CUE and AE respectively, TD.

Results: The result revealed no significant difference in the activities of the ALP, and GGT but a
significant increase in the ACP, ALT, and AST activities in both tissues and serum. Furthermore,
there was a significant decrease in albumin concentration of rats in all the groups except group B
when compared with the control rats. Liver and kidney histology revealed minimal lymphocytic
infiltration with no sign of medium-term systemic damage.

Conclusion: The study suggests no nephrotoxicity of AE and CUE at all doses administered, but
probable hepatotoxicity at higher and repeated doses of both extracts except at the single dose of 8
mg/kg BW of AE.
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1. INTRODUCTION reported to possess antioxidant, antimicrobial,
antiparasitic, analgesic, antidiabetic, antifertility,
anti-aphthous, cytotoxic, and
neuropharmacological activities [3]. With the
exception of the seeds, all other parts of
Nicotiana tabacum contain nicotine with the
leaves having the most concentration [4].

Tobacco (Nicotiana tabacum), an annual plant
with an average height of 1 to 2 meters, is
cultivated in many countries of the world, [1],
including Nigeria where it is abundant [2].
Traditionally, Nicotiana tabacum is used as an
antidote for reptile and insect bites, pain
management, neuralgia, gout, hair growth
enhancement, treating ringworm, ulcers, and

The plant is cultivated primarily for use in the
manufacture of nicotine-containing products such

wounds and as a respiratory stimulant [3].
Chemical compounds such as sesquiterpene,
alkaloids, lignans, flavonoids, phenolics, tannins,
steroids, terpenoids, cardiac  glycosides,
essential oils, saponins, quinines, polypeptides,
phenylpropanoids, chromanones, biphenyls, and
isocoumarins have been obtained from the
leaves of Nicotiana tabacum. The plant has been

as cigarettes [5]. Nicotine which is the main
active principle in the plant has been reported to
be the most common overused compound in the
world [4]. Nigeria, the country with the highest
population in Africa has one of the leading
tobacco markets in Africa, with over 18 billion
cigarettes sold annually costing Nigerians over
US$ 931 million [6-7]. The metabolism of nicotine




occurs majorly in the liver [8-9], involving two
important steps namely; oxidation of an iminium
ion catalyzed by the human liver microsome
cytochrome P450 (P450, CYP) 2A6—catalyzed 5'
and the oxidation of the iminium ion to cotinine
[9]. Cotinine has been reported to affect
cardiovascular, nervous, immune, endocrine and
neurobehavioural systems [10]. Metabolism of
drugs by the liver makes it highly vulnerable to
drug-induced toxicity [11].

The Kkidney plays an important role in
homeostasis and the removal of xenobiotics and
metabolites from the body. These xenobiotics
and their metabolites are eliminated majorly in
the urine [12]. Nicotine has been reported to
increase oxidative stress in kidneys, thus leading
to alteration in the overall functioning of the
kidney; prolonged exposure poses the risk of
development of chronic kidney diseases which
further worsen the effects of coexisting
morbidities such as hypertension, obesity-
associated renal disease, renal transplant status,
or the harmful effect of various anticancer agents
[13].

Cow urine is an important component of ancient
Ayurvedic medicines that has been implicated in
the management of various diseases. It is made
up of 95% water, 2.5% urea, and a mix of
minerals, salts, hormones, and enzymes (2.5%)
[14]. It contains bioactive components such as
phenols, amino acids, volatile and non-volatile
substances and chemical components such as
ammonia, nitrogen, magnesium, potassium,
creatinine and sulfate among others [15]. [16]
Reported that the GC-MS fingerprints of cow
urine extract of Nicotiana tabacum contain a-
nicotine, methyl palmitate, and methyl elaidate;
and that the administration of the extract caused
liver damage, renal impairment, and increased
serum triglyceride level in rats. These varieties of
compounds in cow urine make it widely
employed as a therapeutic or additive substance
in many ethno-medicinal traditions, and
contemporary science has also demonstrated its
therapeutic ability to manage various diseases
such as diabetes, high blood pressure, asthma,
psoriasis, eczema, heart attack, artery blockage,
fits, cancer, AIDS, piles, and prostate cancer
[17]. However, there are reports of associated
toxic effects such as renal impairment [16] when
used in preparation of concoction. Previous
studies revealed that the cow urine extract of
NicotianatabacumLeaf induced oxidative stress,
caused anemia, and impaired heart functionality
in rats [18].

Locally, “Adimenu” or “Grade 1” is prepared by
extracting Nicotiana tabacum leaf in cow urine;
the regular volume consumed is about 5 mL.
However, some addicted users consume this
volume twice or thrice at once and at times more
than once daily for acclaimed medicinal purposes
without known scientific evidence(s). Therefore,
the need to imitate the way “Adimenu or Grade
1” (Nicotiana tabacum leaf extract) is consumed
locally so as to evaluate the safety and/or toxicity
of its aqueous and cow urine extracts
necessitated this study.

2. MATERIALS AND METHODS
2.1 Plant Materials and Authentication

The dried leaf of Nicotiana tabacum was
purchased in November 2019 at Ganmo market
(8.4190°N, 4.6086°E), Kwara State, Nigeria. The
plant was authenticated at the Herbarium Unit of
Plant Biology, University of llorin and the voucher
number UIL/002/11011 was assigned. The plant
name, Nicotiana tabacum L. was verified (data
supplied on 2012-03-26) on the online plant
database(http://theplantlist.org/tpl1.1/search?g=
Nicotiana+tabacum+).

2.2 Experimental Animals

Thirty-five Wistar rats weighing 150.50 + 8.20 g
were obtained and housed in the clean and
conducive Animal House of the Department of
Chemical Sciences, Summit University Offa,
Kwara State, Nigeria.

2.3 Assay Kits and Equipment

Assay kits for alkaline phosphatase, acid
phosphatase, alanine aminotransferase,
aspartate aminotransferase, gamma-glutamyl
transferase, bilirubin, albumin, urea, uric acid,
creatinine, sodium, potassium, chloride, and
bicarbonate  were  products of Randox
Laboratories Ltd., Co-Antrim, UK. Other
chemicals and reagents used were of analytical
grade. Freeze dryer was a product of Labconco,
Kansas City, Missouri, USA.

2.4 Preparation of Aqueous and Cow
Urine Extracts of Nicotiana tabacum
Leaves

The extracts were prepared as obtained during
the ethnobotanical study. Freshly collected cow
urine (2 L) and distilled water (750 mL) were
boiled and allowed to cool, thereafter the dried
leaf of Nicotiana tabacum (200 g and 100 g) was



soaked in the solvents respectively for 24 hours
at 25°C. The extracts were filtered using
Whatman no 1 filter paper and the filtrate freeze-
dried (Labconco Freeze Drier, Model 64132,
Kansas City, Missouri, USA) to a percentage
yield of 42.38% and 34.9% respectively. The
extracts were reconstituted in distilled water to
give the desired doses of 8, 16, 32 mg/kg body
weight.

2.5 Animal Grouping

Administration

and Extract

Male Wister rats weighing 150.50 + 8.20 g were
kept in well-ventilated cages with free access to
feed pellets and tap water. Thirty—five animals
were assigned into 7 groups (A, B, C, D, E, F,
and Control) of 5 rats each (Table 1).

2.6 Preparation of Serum and Tissue
Supernatant

The procedure described by [19] was adopted for
the preparation of serum. The animals were
sacrificed under diethyl ether anesthesia by
simply cutting the jugular vein; the blood was
collected into non-heparinized tubes and left at
25°C for 30 minutes to form clots before being
centrifuged at 1282 x g for 5 minutes. After
centrifugation, the sera were collected with a
Pasteur pipette into a clean sample bottle and
labeled. The liver and the kidney were excised,
defatted, blotted of blood with tissue paper, and
weighed. The organs were homogenized
separately in ice-cold 0.1M sucrose solution (1:4
w/v) using a Uniscope Laboratory Centrifuge
(Model SM800B, Surgifriend Medicals, Essex,
England). The homogenates were centrifuged for
10 minutes at 1789 x g to obtain supernatants,
which together with the serum, were stored in a
freezer at 4°C not later than 72 hours of
preparation for the biochemical assays.

Biochemical
Histological

2.7 Determination of
Parameters and
Examination

The activities of alkaline and acid phosphatases,
alanine and aspartate aminotransferases, and
gamma-glutamyl transferase were determined
using the methods described by Wright et al.

respectively.  Bilirubin ~ concentration  was
determined using the method described by
Jendrassik and Grof [23], albumin concentration
as described by Doumas et al. [24], urea
concentration as described by Veniamin and
Vakirtzi-Lemonias [25], uric acid concentration as
described by Burtis et al. [26], creatinine
concentration as described by Bartels et al. [27],
and serum electrolytes (Na, K, Ca, Cl and HCO3)
as described by Tietz [28].Histology was done
following the method described by Drury and
Wallington [29].

2.8 Data Analysis

Data were expressed as the mean £ SD of five
determinations. Data were analyzed using a one-
way analysis of variance followed by Turkey’s
post-hoc test for multiple comparisons. Statistical
significance was set at 95% confidence
interval (p < 0.05) and graph Pad Statistical
Package version 6.0 was used for the statistical
analyses.

3. RESULTS

The activity of ALP and ACP of the rats
administered agqueous and cow urine extracts of
Nicotiana tabacum leaf for 28 days is presented
in Table 2. There was no significant (P<.05)
difference in the ALP activity of the liver, kidney,
and serum of rats administered single and
repeated doses of aqueous and cow urine
extract of Nicotiana tabacum leaf when
compared with the control whereas
administration of single and repeated doses of
aqueous and cow urine extracts of Nicotiana
tabacum leaf produced significant (P<.05)
increase in ACP activity in the tissues when
compared with the 0.5 mL distilled water
administered control rats.

The activities of ALT, AST, and GGT of rats
administered aqueous and cow urine extract of
Nicotiana tabacum leaf for 28 days is shown in
Table 3. Administration of the extracts produced
a significant (P<.05) increase in the ALT and
AST activities of all the tissues whereas the GGT
activity in all the tissues was not significantly
(P>.05) different from the control animals.

[20], Reitman and Frankel [21] and [22]
Table 1. Animal grouping and extract administration
Groups Dosage (mL)
Control 0.5 mL of distilled water
A 8 mg/kg body weight of cow urine extract of Nicotiana tabacum leaf once daily

B 8 mg/kg body weight of aqueous extract of Nicotiana tabacum leaf once daily



C 16 mg/kg body weight of cow urine extract of Nicotiana tabacum leaf thrice daily

D 16 mg/kg body weight of the aqueous extract of Nicotianatabacum leaf thrice daily

E 32 mg/kg body weight of cow urine extract of Nicotiana tabacum leaf thrice daily

F 32 mg/kg body weight of the aqueous extract of Nicotianatabacum leaf thrice daily
The serum biochemical indices of rats are commonly used as marker enzymes of

administered single and repeated doses of
aqueous and cow urine extracts of Nicotiana
tabacum leaf revealed a significant (P<.05)
decrease in albumin concentration of all the
groups except the group administered single
dose of 8mg of the aqueous extract while other
parameters such as total and direct bilirubin (TB
and DB), urea, uric acid, and creatinine (Table
4), and serum electrolytes (Table 5) were not
significantly (P>.05) different from the control
rats.

Administration of doses of aqueous and cow
urine extracts of Nicotiana tabacum leaf showed
preserved architecture composed of normal
glomeruli, tubules, and interstitium with no
features of acute or chronic injury (Plate 1).
Administration of doses of cow urine extract of
Nicotiana tabacum leaf showed preserved
architecture composed of cords of normal
hepatocytes with glycogen accumulation. The
portal tracts showed mild to minimal lymphocytic
infiltration with no features of chronic damage.
The portal tracts of normal liver cells show
minimal lymphocytic infiltration and no sign of
chronic damage (Plate 2).

4. DISCUSSION

Owing to the various reasons for the continuous
use of herbal medicines for health care [30]
patients in some instances become addicted to
some herbal medications/concoctions, and
notable among such is the extracts of Nicotiana
tabacum leaf popularly called “adimenu” [16].
The chief constituent of Nicotiana tabacum is
nicotine which has been implicated in several risk
factors for various diseases.

The determination of the activities of various
enzymes in the tissue and serum is a significant
part of toxicological investigation and a pointer to
possible  tissue damage [31]. Alkaline
phosphatase (ALP) and Acid Phosphatase (ACP)

membrane integrity with elevated serum levels
during infection, infiltration or inflammation [32].
ALP is a ubiquitous enzyme widely distributed in
various tissues. It is released into the blood
during conditions such as obstructive jaundice or
certain bone disorders or during hepatobiliary
[33]. Acid Phosphatase in the blood indicates
lysosomal metabolism disorder, bone diseases
or prostrate carcinoma [34]. The non-significant
difference in the ALP activity of rats administered
aqueous and cow urine extracts of Nicotiana
tabacum leaf when compared with the control
group is an indication that administration of the
extracts did not alter the membrane integrity. The
increase in the activity of ACP in the tissues and
sera of all the animals in the test groups except
the liver of the rats administered 8 mg/kg b.w.
(single dose) aqueous extract of Nicotiana
tabacum leaf suggests a likelihood of induced
synthesis of ACP or probably an increased
hydrolytic and clearance function of the lysosome
thereby making it susceptible to damage.

Alanine aminotrasnfease (ALT) and Aspartate
aminotransferase (AST) are found in tissues
where they both catalyze transamination
reactions. They are routinely used as markers of
liver pathological conditions resulting from drug
toxicity or infections [35] with ALT being more
sensitive than AST [36]. The increase in the
activity of ALT and AST in both tissues with
concomitant increase in the serum of rats
administered doses of aqueous and cow urine
extract of Nicotiana tabacum leaf in comparison
with the control group suggests in situ increase in
the synthesis of these enzymes probably due to
the increased detoxification process in the liver
leading to an increased excretory role of the
kidney. This result pointed to the detoxifying
functionality of the liver that might be responsible
for the protection of vital tissues against early
damages that may ensue from detoxification
processes.

Table 2. Activities of some membrane marker enzymes of rats administered aqueous and cow
urine extracts of Nicotiana tabacum leaf

Groups ALP (nM/min/mg protein) ACP (nM/min/mg protein)

Liver Kidney Serum Liver Kidney Serum
Control 54.09 + 6.98° 24.09+2.32% 12.39+351* 39.36+1.62% 34.79+1.37% 14.21+1.41°%
A 57.10 +8.35% 23.05+3.79% 11.82+1.44% 53.06+8.14° 52.88+8.60° 22.18+2.50°
B 54.00 +8.57% 26.54+4.99% 11.30+1.11% 43.79+4.36% 39.64+1.84° 22.14+1.21°
C 57.98+7.90% 23.68+153% 11.20+1.72% 68.48+7.53° 51.67+4.68° 19.90+1.95°
D 60.93 +6.91% 23.67+2.98% 1163+2.15% 65.07+4.61° 42.15+500° 19.94+ 225"




E 51.57 +8.95° 26.48 +1.90%° 11.41+1.15% 62.15+2.90° 37.52+1.12° 22.58+1.89°
F 58.04 +5.112 2151+4.28% 12.69+167% 57.49+8.43° 70.73+7.42° 20.13+1.10"

Values are means of five replicates + SD; Values with different superscripts across the rows are significantly (P < 0.05) different
from others



Table 3. Activities of some marker enzymes of rats administered aqueous and cow urine extracts of Nicotiana tabacum leaf

Groups ALT (nM/min/mg protein) AST (nM/min/mg protein) GGT (U/L)
Liver Kidney Serum Liver Kidney Serum Liver Kidney Serum
Control 44.75+2.20% 3050+0.25%° 19.68+0.50%° 62.66+2.84% 44.24+868% 21.87+241% 125.82+8.44° 112.07 +8.73° 3.03+0.25°
A 50.38 +2.08° 40.29+2.32° 27.06+6.39° 89.47+502° 71.35+7.51° 27.35+1.38°  141.03+21.38% 129.05+18.63" 4.03+£0.90°
B 62.42 +5.69° 4591+4.27° 26.08+548° 8851+11.34° 8422+6.74° 26.60+1.25° 118.25+6.49° 137.63  46.40° 3.78 £1.07°
C 62.64 +2.77° 41.64+582° 26.68+3.92° 8544+1592° 69.27+9.24° 27.35+2.33° 123.84+14.21% 99.25+24.53* 3.65+0.57°
D 56.19 +2.53° 3597 +0.83° 2540+3.71° 9527+13.76° 89.88+7.56°  26.89+1.34°  113.92+10.15% 144.99 + 28.46° 3.81+1.41°
E 51.52+6.71° 39.74+2.12° 2950+5.26° 70.79+6.95° 90.36+8.53°  28.41+3.25" 128.66 + 8.26% 15451 +33.25%  4.92+151%
F 60.54 +2.00° 35.34+4.58°  27.42+1.31° 89.30+13.13° 89.72+297° 2578+3.74°  139.08+15.16%  149.04+42.32®  4.45+0.47°
Values are means of five replicates + SD; Values with different superscripts across the rows are significantly (P<0.05) different from others
Table 4. Some functional indices of rats administered aqueous and cow urine extracts of Nicotiana tabacum leaf

Group/ Parameters Control A B C D E F

TB (mg/dL) 57.78 £ 2.90° 60.21 + 4.08% 57.97 +1.36° 54.58 + 1.57% 61.88 +5.36° 66.52 + 3.28% 67.83 +2.80°

DB (mg/dL) 31.11+£1.11° 28.83 + 2.50° 34.15 £2.23% 30.50 £ 6.02° 28.82 £ 5.00% 28.39 +1.41° 29.58 £ 3.12%

Albumin (g/dL) 84.16 + 7.45% 65.24 +10.17° 91.37 £ 4.88% 42.73 £ 4.75° 44.77 £ 3.35° 62.48 + 4.93° 58.90 + 4.85"

Urea (mg/dL) 104.83+ 18.68% 82.06 +22.13% 108.80 + 6.75% 103.93 + 3.75° 99.59 + 5.50% 103.72 + 8.66° 101.66 + 6.99%

Uric Acid (mg/dL) 0.46 £ 0.07% 0.57 + 0.08% 0.42 +0.04% 0.50 + 0.07% 0.51+0.01% 0.43 + 0.04% 0.55 + 0.06%

Creatinine (mg/dL) 7.73+0.67° 7.79 + 1.36% 6.74 + 1.40° 5.99 + 1.43% 6.00 + 0.49° 6.81 + 1.49° 574 +1.74°

Values are means of five replicates + SD; Values with different superscripts across the rows are significantly different (P<0.05) from others



Table 5. Serum electrolytes of rats administered aqueous and cow urine extracts of Nicotiana
tabacum leaf

Group Na (mmol/L) K (mmol/L) Ca (mmol/L) Cl (mmol/L) HCOs (mmol/L)
Control 13.29 + 4.15% 2257 +5.18% 58.24 +3.96° 36.95+7.20° 28.84+4.76%
A 16.57 +1.022 24.48 + 4372 62.08 +4.67% 36.58 +5.05° 27.34+1.26%
B 15.02 + 4.392 51.11+4.20% 58.90 +5.12° 42.29 +6.05° 28.92+2.12%
C 16.64 +2.23% 3453+1.06° 55.10 +2.26% 34.13+3.80° 29.96 + 3.58%
D 15.00 + 4.712 27.12 +3.13% 59.80 +4.50° 48.33+6.22° 28.24+4.00?
E 16.19 +4.12° 25.64 +2.50° 55.61+191°% 39.04 +2.57° 29.40+0.99?
F 15.80 + 1.052 27.31+2.49% 58.11 +5.49% 31.69+2.80° 31.95+2.26°

Values are means of five replicates + SD; Values with different superscripts across the rows are significantly different (P < 0.05)
from others

Plate 1. Cross section of the kidney of
rats administered aqueous and cow urine
extract of Nicotiana tabacum leaf for 28
days (Magnification: x400; H & E).

NG = Normal Glomerulus; NT = Normal Tubules;
NI = Normal Interstitium

Plate 2. Cross section of the Liver of rats
administered aqueous and cow urine extract of
Nicotiana tabacum leaf for 28 days
(Magnification: x400 x400; H & E).

NH = Normal Hepatocyte; PT = Normal Tubules

Gamma glutamyl transferase (GGT) is a The concentration of bilirubin and albumin in the

sensitive cholestasis damage marker and also
involved in the metabolism of xenobiotics
particularly in phase Il. The non-significant
difference in the activity of GGT in the tissues
and sera is an indication that the extract might
have been fully detoxified by the phase |
enzymes of xenobiotic metabolism.

serum is a well-known index to determine the
secretory and synthetic functioning of the liver
and can be used to ascertain types of liver
damage [37]. The direct and total bilirubin
concentrations which are produced as by-
products of breakdown of heme in the liver
showed levels that were not significantly altered
in the serum when compared with the control.



This suggests that the extract neither caused an
increase in bilirubin production nor affected the
clearance of bilirubin from the blood. The
decreased albumin concentrations in all the
groups except the group administered 8 mg/kg
b.w. (single dose) aqueous extract of the
Nicotiana tabacum leaf that compared well with
the normal control is an indication of reduced
synthetic, secretory, and excretory functions of
the hepatocytes prompted by the administration
of the extracts of Nicotiana tabacum leaf.

The kidney is an organ responsible for the
removal of waste and maintenance of water, pH,
electrolyte [38]. Serum urea, uric acid, creatinine,
and electrolytes are indices of renal excretory
function [1]. The non-significant difference in the
concentration of these parameters implied that
the extract had no effect on the kidney’s
synthetic and elimination functions.

The liver of the cow urine extract of the N.
tabacum leaf administered groups showed
preserved architecture composed of cords of
normal hepatocytes with glycogen accumulation.
Glycogen accumulation has been reported to
lead to hepatomegaly or glycogen accumulation.

5. CONCLUSION

This study reveals that the aqueous and cow
urine extracts of Nicotiana tabacum showed no
nephrotoxicity. However, all the groups
demonstrated potential hepatotoxicity except the
groups administered 8 mg/kg body weight
aqueous extract of Nicotiana tabacum. This
suggests that low and single daily doses of
Nicotiana tabacum could be safe for consumers
while repeated consumption of both aqueous and
cow urine extracts might not be. However, further

studies into the mechanism of toxicity is
recommended.
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