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ABSTRACT

Background and Objective: Cigarette smoke contains nicotine that has numerous health hazards
ranging from mild to life threatening morbidities. The health benefits of date palm against the toxic
substances are well documented in the literature. This study is designed to investigate the effect of
nicotine on body weight of mice and its amelioration by date palm pit powder (DPP).

Methods: Thirty two adult male albino mice were divided into four groups each having eight animals.
Date’s pit were first soaked for 48 hours in cold distilled water and then dried by air convection drying
method. DPP was administered by oral gavage. Control group ‘A’ was given saline 1.5 ml per kg for 15
days. The experimental groups were given 0.5 mg/kg nicotine intra-peritoneally for 15 days. For the
next 30 days, Group C received 0.9% saline orally and Group D received 500 mg/kg of DPP orally. Solid
food intake was measured daily and then calculated as per week intake.

Results: The reduction in mean animal weight and food intake of experimental groups on 15" day
were statistically significant (P = 0.001) in comparison with that of the control. The mean animal
weight and food intake significantly improved after 30 days in experimental groups D.

Conclusion: Nicotine administration to the albino mice significantly reduces their body weight and

food intake which are gradually improved by the use of date palm pit powder.
KEYWORDS: Nicotine, Body weight, Date palm pit powder, Mice.

INTRODUCTION
Tobacco use is the foremost avoidable health risk
factor in the developed countries. Five million deaths
are reported annually because of smoking across the
globe. The death toll may rise to one billion during the
215t century, mostly affectingthe developing countries.t
Nicotine is an alkaloid that comprises 1.5 to 4.6%
of flue-cured tobacco leaves.2 According to the protocol
set by World Health Organization (WHO), nicotine
content must not exceed 0.4mg per gm of cigarette
tobacco filler.3 It affects diverse cellular processes
including hormone release, inflection of enzymatic
process leading to oxidative stress trauma; diminution
of glutathione concentration and suppression of O,
free radical eliminators.45 It was investigated that
nicotinic drugs are anorexogenic primarily through
nicotine acetylcholine receptor-dependent activation
of hypothalamic pro-opiomelanocortin neurons.®
Phoenix dactylifera (date palm) is a highly
valuable tree farmed in the arid and semi-arid
countries of the world.” In Arab countries, according to
local medicinal practices it is a common belief that
taking date fruit alone before any meal can nullify the
effects of any noxious substance.8 It contains 5.0 —

6.3% protein, 7.1 — 10.3% moisture, 65 — 69% neutral
detergent fiber, 9.9 — 13.5% fat and 1.0 — 1.8% ash in
each of the three date palm pit powder (DPP) acquired
from three different sources.9 Date palm pit exclusively
contains selenium related amino acids that play a
prophylactic role in cancer and activates various
immune mechanisms.!® The current study is designed
to demonstrate the anorexic and cachexic effects of
nicotine in albino mice and its amelioration by DPP.

METHODS

The experimental work was conducted in the
department of Anatomy at University of Health
Sciences (UHS), Lahore. This study was approved
from the Ethical Review Committee with the letter no.
UHS/ERC/07/2013. Thirty-two albino mice of age 6-8
weeks of male gender weighing in the range of 30-40
gm were bought from National Institute of Health,
Islamabad. Animals were housed at room temperature,
and controlled humidity of 50 + 5% and light & dark
cycles of 12 hours. Each of the groups comprised of
eight animals allotted by randomization. Group ‘A’,
served as a control and was given 0.9% saline 1.5
ml/kg, intraperitoneally for 15 days. The experimental
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groups B, C & D were given 0.5 mg/kg nicotine intra-
peritoneally, once daily dissolved in 1.5 ml/kg volume
of saline for 15 days.!® Thereafter, 0.9% saline (1.5
ml/kg) was given orally for next 30 days to the animals
of group C and 500 mg/kg DPP orally for next 30 days
to the animals of group D. Groups A and B were
continued with the same treatment as that of during
first 15 days of experiment. Solid food intake was
measured daily by weighing the left over feed. For data
analysis, weekly food intake was calculated. Liquid
nicotine having concentration of 1.01 g/ml was
obtained from Merck pharmaceuticals. Nicotine was
administered intra-peritoneally in the right lower
quadrant of abdomen. Dates (Ajwa) pits were collected
by removing its flesh manually; afterwards these were
dried and grinded. Fine powder of date palm pit was
used daily at a dose of 500 mg/kg.:

STATISTICAL ANALYSIS

Statistical Package for Social Sciences (SPSS) version
25 was used to enter and analyzethe data. Means and
standard deviations were computed for the mean body
weight. The differences of mean body weight among
the groups were determined by applying one-way
ANOVA and Post-hoc Tukey’s test. A repeated measure
ANOVA was applied for analyzing the differences of
food intake within the groups. A P-value less than or
equaling 0.05 was taken as statistically significant.

RESULTS

The mean animal weight in grams on 15t day of
experiment was 37.38 + 1.69, 24.88 + 3.44, 26.13 +
2.53 and 26.25 + 1.39 in groups A, B, C and D
respectively. These differences were statistically
significant when compared with one-way ANOVA (p =
0.001). The mean animal weight on 45t day of
experiment was 39.29 + 2.03, 20.76 + 1.89, 20.35 +
1.76 and 36.94 + 2.17 in groups A, B, C and D
respectively. These differences were again statistically
significant when compared with one-way ANOVA as
given in (Table-1). Post-hoc Tukey test on day 15
showed that reduction of weight in groups B, C and D
was statistically significant when compared to group A.
On day 45, Post-hoc Tukey test revealed that weight
was significantly reduced in group B and C when
compared to control group A, group D when compared
to group B and group D when compared with group C.
There were no significant weight differences between
groups A and D at day 45 (Table-1).

Average weekly food intake was analyzed by
repeated measure ANOVA (RM-ANOVA) within the
groups. Groups B and D showed statistically
significant difference of food intake during the course
of experiment. There was no significant change in
weekly food intake in groups A and C as well as in B
and C as shown in (Table-2).

Table -1: Multiple comparisons of animal weight (gm) on 15t%hand 45thday among the groups.

Multiple Comparisons of Animal Weight on 15t"Day

Multiple Comparisons of Animal Weight on 45t Day

(D) Group  (J) Group Mean Difference (I-J) P-value (I) Group (J) Group Mean Difference (I-J) P-value
B 12.500" 0.001* B 18.530 0.002*
A C 11.250" 0.001* A C -9.9400 0.001*
D 11.125" 0.001* D -2.3500 0.102
B C -1.250 0.796 C 8.5900 0.934
D -1.375 0.734 D 16.18 0.001*
C D -0.125 1.000 D 7.590 0.001*
*Post-hoc Tukey test
Table- 2: Multiple comparisons of Average food intake (gm) in control and experimental groups
Groups Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 P-value
P n=8 n=8 n=8 n=8 n=8 n=8 n=8 (RM-ANOVA)
A 18.74+1.42  18.62+1.68 19.25+1.79 19.6+1.87 19.55+2.01 20.33+1.76 20.57+1.89 0.332
B 18.62+1.68 14.24+1.54 14.71£1.76  14.8+1.92 15.56+1.39 15.71+1.98  15.22+1.72 0.001%*
C 17.63+1.37  14.78+1.68  16.7+1.45 18.92+1.46 20.99+1.95 21.53+1.81 21.61+2.61 0.160
D 17.51£1.08  13.45+1.69  14.1840.92 15.74+1.16 18.07+1.11  21.10+0.69 22.88+1.37 0.001*
DISCUSSION The statistical data of present study showed that

All mice of control group remained healthy and alive.
However, animals in rest of the groups showed varying
degrees of agitation, hypophagia and lethargy.
Withdrawal of nicotine in experimental groups C and
D enhanced their food intake, reduced their irritability
and abnormal behaviors like agitation, hypophagia and
lethargy.

nicotine usage reduced mice body weight in all
experimental groups. This study is in agreement with
the previous reports by Mangubat et al.»2 which reveals
that antagonizing nicotinic acetylcholine receptors of
brain stem by mecamylamine (a nonselective
antagonist) would promote food intake. The mean
body weight of mice injected by nicotine (Groups B, C
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& D) on 15t day was significantly lower than that of
control group A. Gbadamosi et al.’3 and Stojakovic et
al.4 reported the same finding of weight loss in
response to the decreased food intake.DPP
significantly ameliorated the weight loss among group
D animals. Metwaly et al.’s supported the current
study results by documenting that aqueous extract of
date fruit halted the weight reduction in mice infected
by Eimeria papillata. Reversal of weight loss was also
observed in group C animals after withdrawal of
nicotine.

This work illustrated significant reduction in food
intake among the nicotine injected groups (B, C & D)
during initial two weeks. The food intake improved for
next 30 days after the cessation of nicotine in groups C
and D. The mechanisms of smoking related weight loss
are multifaceted and partly understood. It is
unanimously agreed that this weight loss is mediated
by nicotine present in the cigarettes. Daily caloric
intake and the energy consumption establish the body
weight. Resting metabolic rate, thermic effects of food
and physical exertion are the three energy
consumption determining factors and nicotine lift up
the resting metabolic rate leading to weight loss.16

Martinez de Morentin et al.7 investigated the
anorexigenic capacity of nicotine and revealed for the
first time that it inactivates adenosine monophosphate
activated protein kinase in hypothalamus which leads
to food intake suppression likely via the sympathetic
innervations. Another study documented about
nicotine restrained appetite via the activation of satiety
related melanocortin-4 receptors present in
hypothalamus.!8

Analysis of date pits of United Arab Emirates
origin suggested that the DPP can be added in food as
a cheap source of starch fibers which will enhance gut
efficiency (digestion & absorption) leading to better
health. Tareen et al.9 concluded that the feed
containing 3-4% of date palm kernel given to broilers
significantly suppressed their food intake and
improved water intake and the body weight.

CONCLUSION

Nicotine administration to the albino mice reduces
body weight by suppressing food intake. This weight
loss is ameliorated by the use of DPP. The hazardous
health effects of cigarette can be attenuated by the
simultaneous use of DPP.

LIMITATIONS OF STUDY

Indirect estimation of food intake instead of direct
(actual) measurement is the main limitation of this
research work. However, this study may be
supplemented with possible future larger scale
research in order to strengthen the conclusions drawn
about study topic under discussion.

ACKNOWLEDGEMENT
The authors would like to express special gratitude for
the staff of Anatomy Department, University of Health
Sciences, Lahore-Pakistan.

AUTHOR’S CONTRIBUTION

KS: Conception and design of study.

AN: Analysis and interpretation of data.

AKM: Acquisition of data.

AT: Final approval of the version to be published.
AJ: Drafting the article.

IZ: Final approval of the version to be published.

CONFLICT OF INTEREST
None to declare.

GRANT SUPPORT
DISCLOSURE

The research project was funded by University of
Health Sciences, Lahore-Pakistan.

AND FINANCIAL

REFERENCES

1. Jha P, Maclennan M, Chaloupka FJ, Yurekli A,
Ramasundarahettige C, Palipudi K, et al. Global hazards
of tobacco and the benefits of smoking cessation and
tobacco taxes. 3" Ed. Washington (DC): The World
Bank Publications; 2015.

2. Wei XN, Liu Y, Tang YL. Nicotine content of tobacco leaf
estimated by UV spectrum. Earth Environ. Sci. 2018;
185 (1): 012017-23.

3. Kozlowski LT.Cigarette prohibition and the need for
more prior testing of the WHO TobReg’s global nicotine-
reduction strategy. Tob Control. 2017; 26(3): 31-4.

4. Cui BR, Zhang BB, Chu CP, Cui X, Qiu DL. Nicotine
excites  corticotropin-releasing hormone mRNA
expressing neuron in the hypothalamic paraventricular
nucleus in vitro in rats. Neuroreport. 2016; 27 (8): 580-
6.

5. Kim HJ, Park KK, Chung WY, Lee SK, Kim KR.
Protective effect of white-fleshed peach (Prunus percica
(L.) Batsch) on chronic nicotine induced toxicity. J
Cancer Prev. 2017; 22 (1): 22-32.

6. Clarco CA, Picciotto MR. Nicotine acetylcholine receptor
signaling in the hypothalamus: mechanism related to
nicotine’s effect on food intake. Nicotine Tob Res.
Ntzo10. 2019.

7. Siala R, Chobba IB, Vallaeys T, Triki MA, Jrad M, Cheffi
M, et al. Analysis of the cultivable endophytic bacterial
diversity in the date palm (phoenix dactylifera L.) and
evaluation of its antagonistic potential against
pathogenic fusarium species that cause date palm
bayound disease. Appl Environ Microbiol. 2016; 4 (5):
93-104.

8. Vyawahare N, Pujari R, Khsirsagar A, IngawaleDK, Patil
M, Kagathara VG, et al. Phoenix dactylifera: an update
of its indigenous wuses, phytochemistry and
pharmacology. IJPHARM. 2008; 7 (1): 1531-2976.

9. Golshan TA, Solaimani DN, Yasini AS. A
physicochemical properties and applications of date
seed and its oil. Int Food Res J. 2017; 24 (4): 1399-1406.

212

Biomedica - Vol. 35, Issue 4, 2019



Kanwal S, Akhter N, Ameer MK, Ansar T, Andleeb J, Igbal Z. (2019)

10.

11.

12,

13.

14.

15.

Niazi S, Khan IM, Pasha I, Rasheed S, Ahmad S, Shoaib
M. Date Palm: Composition, Health Claim and Food
Applications. Int J Public Health. 2017; 2 (1): 9-17.
Saeed K, Tahir M, Lone KP. Effect of phoenix
dactyliferia (date palm) pit powder on nicotine induced
spermatotoxicty in adult albino mice.J Pak Med Assoc.
2015; 65 (1): 43-8.

Mangubat M, Lutfy K, Lee ML, Pulido L. Effect of
nicotine on body composition in mice. J Endocrinol.
2012; 212 (3): 317-26.

Gbadamosi IT, Omotoso GO, Olajide OJ, Dada-Habeeb
SO, Arogundade TT, Lambe E, et al. Moringa protects
against nicotine-induced morphological and oxidative
damage in the frontal cortex of Wistar rats. Anatomy.
2016; 10 (3): 170-6.

Stojakovic A, Espinosa EP, Farhad OT, Lutfy K. Effects
of nicotine on homeostatic and hedonic components of
food intake. J Endocrinol. 2017; 235 (1): 13-31.

Metwaly MS, Dkhil MA and Al-Quraishy S. Role of
phoenix dactylifera in ameliorating Eimeria papillata
induced hepatic injury in mice. J Med Plant Res. 2012; 6
(15): 3041-7.

16.

17.

18.

19.

Murphy CM, Rohsenow DJ, Johnson KC, Wing RR.
Smoking and weight loss among smokers with
overweight and obesity in look ahead. Health Psychol.
2018; 37 (5): 399-406.

de Morentin PBM, Whittle AJ, Ferno J, Nogueiras R,
Diéguez C, Vidal-Puig A, et al. Nicotine induces negative
energy balance through hypothalamic AMP-activated
Protein Kinase. Diabetes. 2012; 61 (4): 807-17.

Tweed JS, Hsia SH, Lutfy K, Friedman TC. The
endocrine effects of nicotine and cigarette smoke.
Trends Endocrinol Metab. 2012; 23 (7): 334—42.

Tareen MH, Wagan R, Siyal FA, Badazadeh D, Bhutto
ZA, Arain MA, et al. Effect of various levels of date palm
kernel on growth performance of broilers. Vet World.
2017; 10 (2): 227-32.

Received for publication: 12-08-2019
e  Revision received: 13-10-2019
Accepted for publication: 06-12-2019

Biomedica - Vol. 35, Issue 4, 2019

213


http://joe.endocrinology-journals.org/search?author1=Michael+Mangubat&sortspec=date&submit=Submit
http://joe.endocrinology-journals.org/search?author1=Michael+Mangubat&sortspec=date&submit=Submit

