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Abstract

This study was conducted on females rabbits of Newzealand white rabbit which was as an experimental model.The aim of
this study is to elucidate the the effects of tobacco smoke exposures at doses 10 cigarettes and 20 cigaettes /day alone and in
combination with of gonadoreline hormone subcutaneously ;which was exposed daily from first day of gestation until the
time of delivery .then showing the effects of litter boy weight in correlation with pregnancy period.

Results of this study showed that exposures to cigarette smoke alone in different doses reduced the litter body and pregnancy
period consequentially(p<0.05).while exposures to cigarette smoke under effects of gonadoreline insignificantly affects these
parameters(p>0.05).
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Introduction

Women who smoke are more likely to be infertile or take longer interlude to conceive than who do not smoke® In addition
,smoker women are more liable to have an earlier menopause than are non-smokers®® .Increased metabolism of estrogen may
not be the whole explanation and smokers have a small increased risk of spontaneous abortion, bleeding during pregnancy
and development of various placental abnormalities®® .On the other hand, women who smoke have lower incidence of
toxaemia of pregnancy through the advantage of this do not offset the disadvantage of smoking during pregnancy “.The
placenta is heavier in smoking than non-smoking women and its diameter larger, this represent the adaptation to lack of
oxygen due to smoking ,secondary to raised concentration of circulating carboxyhaemoglobin®.

The neonate who smoke are approximately 200g lighter than those of women who do not smoke®.They have an increased
risk of death in the perinatal peroid which is independent of other variables such as social class, age ,race and extent of
antenatal care .

Tobacco smoke produced as the chief pharmacologically active constituents in form of carbon monoxide which is rapidly
linked with circulating haemoglobin , which may be important as cause of fetal hypoxia ©. Many reports have suggested that
the inhalation of tobacco smoke have deleterious effects on the physiology of reproduction and associated with decreased in
pregnancy rate, also smoking is associated with infertility of both
sexes.

Smoke inhalation lead to dose dependent suppression of neural stimuli for luteinizing hormone release and decrease in rate of
animal ovulations ® .Animal neonate litter size correlate with smoking exposure during pregnancy ,but not reach to
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significant effects™. The toxic effects and adverse reaction of tobacco smoke on animal and human birth weight related to
toxic substances such as carbon monoxide and nicotine®™. Gonadorelin also called gonadotrophin releasing hormone
(GnRh)releases luteinizing hormone (LH) and follicular-stimulating hormone (FSH) from anterior pituitary gland, the
intermittent  pulsatile administration evoke secretion of gonadotrophin (LH&FSH) and it used to treat
infertility(13).Although, continuous use evoke tachyphylaxis due to down-regulation of its receptor i.e. gonadotrophin release
and these fore gonadal secretion are reduced®?.

Therefore; the long acting analogues like buserelin,goserelin,nafaralin,deslorelin and leuproreline are used to suppress
androgen secretion in prostatic carcinoma*®.

The aim of this study is to show the effects of smoking on birth weight and pregnancy period in animal alone and when it
used with gonadotrophine to explain the beneficial effects of gonadotrophine and this study reflects the effects of tobacco
smoke on human being.

Material and Methods

This study was carried out in Department of Pharmacology, College of Medicine, Almustansiriya University and Department
Of Biology, College Of Science, Baghdad University .Baghdad — Irag, from October to December 2010. It is approved by
scientific jury of Department of Pharmacology and licensed by board of medical college.

This experiment was conducted on adults females newzealand white rabbits ;which were weighting approximately 1.5-
2kg.They were individually housed in optimized plastic cage measuring( 33-40-35cm); for 16 days before mating to avoid
pseudo pregnancy .Then animals were given 110mg /day of pelleted rabbit diet and water .Seventy two females were divided
equally into three groups:(group A) cigarette smoke 10 and 20 cig./day alone and group(B) smoke 10 and 20 cig./day with
subcutaneously injection of 0.2ml gonadoreline hormone (0.1mg/ml) at one time before mating ; group(C) as control .Four
pregnant rabbits were brought to the special boxes were designed to allow for required dose of cigarette smoke exposure
which was done at glass box 50-75-70cm.;and provided with opening of 15cm at the top side for ventilation and introducing
the tube containing the lit of cigarette .The animals were exposed for 5-7minute(complete burning time of cigarette) with
average nicotine content of 1.1mg/cig.

All data expressed as mean+SD with significant value as p<0.05

Results

The mean birth weight of litters born to females rabbits who exposed to cigarette smoke at dose 10and 20 cig./day alone
showed in tables (1)and (2). from beginning to end injection of gonadoreline hormone; there is a significant s differences
(p<0.01) appeared between the three groups .While 95% confidence intervals showed that the major depression appeared and
occurred in the cigarette smoke group at dose 10 and 20cig./day(30.35+1.3 and28.25+0.85);while the cigarette smoke plus
gonadoreline hormone showed less depression when compared with control. An attractive results of the litter size in the
control was higher than other groups at dose of 10cig/day and 20cig/day for smoke alone;and smoking with gonadoreline
hormone ,nonetheless ;the differences were significant (p<0.05).The mean pregnancy period showed a significant differences
(p<0.05) at dose 10 and 20cig./day and smoking with gonadoreline hormones as compared with the control values .They
ranked 27day with cigarette smoke alone and 29day with gonadoreline and 30day with the control.
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Control Cig.smoke and | Cig.smoke alone Parameters
gonadoreline
35.5041.15 30.75+0.85* 30.35+1.3 Birth weight
5.50+0.92 4.82+1.25* 4.65+1.5 Litter size
30.75+0.53 29.25+0.94* 29.16+0.80 Pregnancyperiod
*p<0.05

Table (1): The effects of cigarette smokel0 cig./day and gonadoreline on pregnancy of females rabbits.

Control Cig.smoke and Cig.smoke Parameters
gonadoreline
36.50+0.94 29.88+2.32* 28.24+1.8 Birth weight
5.00+0.41 4.25+0.86* 4.50+0.29 Litter size
30.75+0.25 29.50+0.29* 28.25+0.85 Pregnancy period
*p<0.05

Table (2): The effects of cigarette smoke20cig. /day and gonadoreline on pregnancy of females rabbits.

Discussion

The present study cleared out that the main depression in pregnancy parameters occurred in cigarette smoke group in
different doses but the smoking with gonadoreline showed less depression as compared with control. Moreover; the present
study showed that the exposure of pregnant rabbit to cigarette smoke alone and with gonadoreline hormone at doses 10
cig.\day and 20 cig.\day reduce the fetal weight significantly this coincide with reduction in fetal weight of mice exposed to
5-10 mg nicotine /kg from 6-13 day of gestation ®®. This reduction in fetal body weight may due to uterine vasoconstriction
or and fetal hypoxia *".

A definite and well-established relationship between smoking and low birth weight defined as birth weight less than 25009
,in general the average reduction in birth weight seen in smoking women is 200g,this result in doubling of the incidence of
low birth weight infant, also the risk and magnitude of low birth weight is related to number of cigarettes smoking during
pregnancy ,the critical period during which smoking exert its deleterious influence has not been determined ,but it has been
shown that if women cease smoking during pregnancy the neonate weight will be comparable to a non-smoker®"

The precise and accurate mechanism for decreased birth weight is still unclear but at the present, there is evidence that
smokers do not consume fewer calories or have less weight gain during pregnancy so it has been concluded that the decrease
in birth weight seen in infants of smoking is not due to nutritional factors “®.Anthropometric studies comparing the
differences in body composition in infants of women who smoke with those non-smokers have found a decrease in the fat-
free mass 7). Deliberately, weight and length were decrease in the infant of smokers, but no differences in skin fold and limb
circumference measurements were seen .1t is unknown whether the physiological effects of smoking on fetal growth are due
to vasoconstriction or decreased oxygen availability or due to carbon monoxide and formation of carboy-
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hemoglobin®.Systemic nicotine infusion decrease uterine blood flow and increase uterine vascular resistance and that these
effects can blocked by pretreatment with o -adrenoceptore blockers phentolamine 2 .But there is not acute effect of nicotine
on a-adrenoceptor mediated contraction of pregnant uterine arteries in vitro® Also, direct local infusion of nicotine into
uterine artery showed no sound effects on uterine blood flow®® ,but chronic nicotine exposure has been shown to cause
mitogenic and cytotoxic effects in both smooth muscle cell and endothelial cell in culture at concentration seen in the plasma
of habitual smokers @

Also, chronic nicotine administration lead to inhibition of endothelial nitric oxide synthase (eNOS) that mediate the uterine
vasoconstriction and inhibition of calcium ionophore A23187-induced relaxation of uterine vessels by increase the nitric
oxide release® .The mechanism by which nicotine affects eNOS expression are not fully understood at present because,
nicotine can cross cell membrane, it is possible that nicotine can directly regulate eNOS expression .Indeed, previous studies
have demonstrated that nicotine and its metabolites produce significantly decreased in the eNOS ,mRNA and protein levels,
resulting in ion paired endothelial damage in the uterine artery®":

Nicotine is possibly the key physiologically active component of tobacco smoke and is quickly absorbed from the respiratory
tract of smokers. Even though it has often been tacit that pulmonary absorption of nicotine from inhaled cigarette smoke is
faster than bg/ other routes the lung appears to serve up as a reservoir for nicotine, which slows its entry into the arterial
circulation ®®). This implies that quite than all of the nicotine inhaled in each puff being absorbed in a few seconds, it may
require 3060 seconds or longer for the nicotine to be fascinated. Formerly in the maternal circulation, nicotine willingly
crosses the placenta and enters the fetal circulation it can enter the amniotic fluid and from there it can be absorbed by means
of the skin of the fetus ).

The consent of nicotine and cotinine, the main product of nicotine metabolism, is augmented in pregnant women ©%. This can
be attributed to an increase in liver blood flow and an increased enzymatic breakdown of nicotine and cotinine in the mother.
Because the enzymatic protection mechanisms of the fetus are not well residential, the metabolism of nicotine in the fetal
liver is sluggish and a longer half-life of nicotine in the fetus can be predictable ®%. This is established by the advanced
concentrations of nicotine in fetal tissue compared to maternal blood levels 2. Accordingly the cells of the growing lung and
other organs are showing to higher concentrations of nicotine for longer periods of time and therefore to the adverse effects
of nicotine on cell veracity. This is important as nicotine is genotoxic ©® and induces the release of oxidants .Because rapidly
separating cells are more susceptible to the effects of strange substances such as nicotine it is believable that nicotine
exposure during gestation and early postnatal life via maternal milk may hinder with expansion and development. This can be
achieved (L[,') two ways: by having a straight effect on cells by dropping the nutrient supply to the fetus during gestation and
lactation *.

It has been revealed that maternal smoking is linked with increased levels of oxidative stress markers in the mother and
offspring . There is also persuasive in vivo and in vitro evidence suggesting that exposure to nicotine results in oxidative
stress in fetal, neonatal and adult tissues . Reactive oxygen species (ROS) aim mitochondria, and mitochondrial DNA has
been shown to be more sensitive to the harmful effects of ROS than nuclear DNA ©®. In adding together, the electron
transport chain enzyme complexes in the inner membrane of the mitochondria are extremely sensitive to ROS inactivation .

In addition to inducing overproduction of oxidants, nicotine exposure results in a decrease in the activity of SOD and
catalase. The increase in ROS levels, together with a decrease in the activities of enzymes with antioxidant function, results
in an imbalance in the oxidant/antioxidant capacity ©"*®.

It is conceivable that the increased levels of nicotine-induced ROS in the fetus and suckling neonate as a consequence of
maternal smoking or NRT will result in not only mitochondrial DNA damage but also injure of nuclear DNA. It is
consequently liable that nicotine and ROS will consequence in a alter in the capability of the mitochondria to deliver energy
and to contribute in homeostatic mechanisms and in changing the “program” that control growth, tissue maintenance, aging
and cellular metabolism, It is supposed that the early stage of organogenesis is the most susceptible stage of embryogenesis to
environmental invective © Altering the in utero environment during early organogenesis may weaken the process and in
this way modify the structure and function of organs in the long term. Tobacco smoke introduces more than 4,000 chemicals
into the circulation. A lot of of these chemicals, including nicotine, cross the placental barrier and enter the blood of the
developing embryo and fetus. They can also enter the amniotic fluid and in this mode alter the environment inside which the
embryo and fetus grows and develops. Nicotine is a major teratogenic constituent of tobacco smoke which can disturb
embryogenesis. Studies in rats have shown that nicotine can encourage embryonic abnormalities, such as neural tube
malformations, before and during the early stages of organogenesis, in a concentration-dependent style “%. The nicotine-
induced embryonic malformations were associated with increases in planned cell death in embryos. Nicotine can also cause
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cell death by increasing intracellular calcium levels and oxidative stress in the embryo. Relentless embryonic malformation
may result in embryonic demise and is associated with higher spontaneous abortion and miscarriage in humans these
malformations are consideration to be caused by the nicotine-induced overproduction of ROS “¥,

In attempts to embryonic mortality and improve reproductive performance in rat and cattle, progesterone supplementation has
been employed during early pregnancy “?Another loom in reducing embryo loss during early pregnancy has been the
administration of exogenous gonadoreline®®. The effects of synthetic (GhnRH) on conception rate in dairy cows when injected
at the time of artificial insemination and between 11-13 days after insemination improve the reproductive
performance™® Treatment with GnRH and its analogne cause acute secretion of LH & FSH in peripheral blood this lead to
induction of alteration in the corpus luteum®“®. Also,gonadoreline improve uterine blood flow by inhibition of prostaglandin
F,-a that cause uterine vasoconstriction and decrease oxytocin receptor so decrease the effects of oxytocin that cause uterine
contraction and increase in uterine vascular resistance.“” Moreover, gonadoreline decrease estrogen level which responsible
for oxytocin receptor synthesis.“”

Additionally,chemical components of tobacco smoke may induce alkylation of DNA both in the oocyte and sperm which
consequential to abnormal cytogenesis embryo 484950,

Therefore, gonadoerline down-scale the effects of tobacco smoke and nicotine on uterine vasculature and attenuate the toxic
effect on embryo which per se explaine the insignificant effect of tobacco smoke when combined with cyclical gonadoerline
injection.
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