UNIVERSITI TEKNOLOGI MARA

EFFECT OF NICOTINE ON THE ESTROUS CYCLE
OF FEMALE RAT

MUHD HILMI BIN MOHTAR

Dissertation submitted in partial fulfillment of the requirements for the
degree of Bachelor of Pharmacy (Hons)

Faculty of Pharmacy

October 2007



ACKNOWLEDGEMENT

The research presented in this thesis could not have been conducted without the support,
encouragement, and the cooperation of many individuals. Appreciation is extended
deeply to my supervisor, Pn Massita bt Nordin for her willingness to supervise along the
progression of this research until the research start to take its shape.

Special dept of gratitude also expressed to Dr. Kalavathy, the Research Instrumentation
Coordinator for her guidance in writing this thesis report and for the encouragement that
she gave to ensure the success of this project.

To my beloved family, thanks to them for their faith, encouragement, support,
knowledge, and their constant prayer for me.

I also want to express my gratitude to all staff of pharmacy faculty especially, En. Syed
Ridhuan and Cik Fatihah for their cooperation in providing laboratory facilities and
instrumentations needed for my research work.

Thanks to all my friends PH210 part 7 student (November 2007), especially Halmy,
Rizuan and Abdullah for their help in sharing the knowledge in handling and restraining
the rat during my experimental procedure.



CONTENTS

TITLE

APPROVAL SHEET
ACKNOWLEDGEMENTS
CONTENTS

LIST OF TABLES

LIST OF FIGURES
ABSTRACT

CHAPTER ONE (INTRODUCTION)
CHAPTER TWO (LITERATURE REVIEW)

2.1 Reproduction system of female rat
2.2 Measuring the stages of estrous cycle in rat
2.3 Nicotine:
2.3.1 Chemical properties
2.3.2 Pharmacokinetic of nicotine
24 Nicotine effects on major system
24.1 Peripheral nervous system
24.2 Central nervous system
243 Cardiovascular system

244 Gastrointestinal system

PAGE

ii

iii

vi

vii

10

10

10

11

11



ABSTRACT

The prevalence of smoking among Malaysian adults aged 15 years and above had
increased from 21% in 1985 to 31% in 2000. Some 49% of all adult male and 5% of all
females are now current smokers. Due largely to population increase, the number of
smokers will continue to rise. (Tobacco CPG Malaysia-New 2003).

Hazards of smoking to health is a well known fact, but the number of smokers are still
on the increasing trend. Based on the claim made that smoking has adverse reproduction
outcomes in women such as infertility, younger age of menopause and menstrual
disorder, this research study was conducted using nicotine, which is one of the chemicals
present in tobacco product that have effect on physiological system of human. The effect
of nicotine on estrous cycle of rats was studied. The method used was through
observation of cells present after vaginal smear for duration of 16 days. Result of the
study showed that nicotine did prolong the length of the mean estrous cycle from 4.38
days in the controlled samples to 5.54 days in the samples that was injected
subcutaneously with nicotine.
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CHAPTER 1:

INTRODUCTION

Nicotine is one of more than 4,000 chemicals found in the smoke from tobacco
products such as cigarettes, cigars, and pipes. It is the primary component in tobacco that
acts on the brain. Nicotine is a powerful stimulant and is also one of the main factors
leading to the continued tobacco smoking. Although the amount of nicotine inhaled from
tobacco smoke is quite small (most of the substance is destroyed by the heat), it is still

sufficient to cause physical and / or psychological dependence.

Women “habitual” cigarette smokers had significantly increased frequency of
infertility when compared to nonsmokers, 21% versus 14%, respectively (Doll R.R. et
al, 1994);.Cigarette smoke contains known reproductive toxicants and smoking has been
associated with adverse reproductive outcomes in women such as infertility,
subfecundity, younger age of menopause and menstrual disorders (Department of Health
and Human Services, 2001). Previously, Windham ef al. (1999), reported that smokers
had different menstrual cycle characteristics compared with nonsmokers, heavy smoking
was associated with shorter and more variable cycle lengths, with the shortening
occurring primarily during the follicular phase. There were some suggestions of
increased risk of short luteal phase (< 11 days) and absence of ovulation. The
mechanism of these and other reported effects is not known but may reflect alterations in

hormone function by components of tobacco smoke, with smoking suggested as having



