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Study the effect of cigarette smoke exposure on the
uterine histology and some blood parameters
in pregnant female Rats.
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Summary

Thirty- two pregnant female rats exposed to cigarette smoke in three levels (5, 10 and 15) cig
/day for one-month period, the pregnant females exposed to 10 cig /day had suffered from
endometritis and inflammation occurred in the decidua capsularis and thrombotic phenomena,
while pregnant female exposed into 15 cig /day had an increased frequency of coagulation
necrosis and inflammation in the decidua capsularis and decidua basalis. The decidua basalis had
arterial fibrosis. The two levels (10, 15 cig/day) cigarette smoking exposure causes fetal growth
retardation and shorter gestation period, pregnant rats showed significantly reduced (P<0.05)
and (P < 0.01) food intake and body weight. In the two levels (10, 15 cig / day) it was found
significantly increased (P<0.05) and (P < 0.01) respectively Erythrocyte count but decrease
(P<0.05) and (P < 0.01) in differential count in white blood cell (Lymphocyte).
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Introduction

There arc more than 4000 chemical compounds in tobacco smoke, the most important of which is
nicotine, carbon monoxide, carbon dioxide and polynuclear aromatic hydrocarbon (1). Fetal
growth retardation produced by cigarette smoking(2). In a review article on smoking estrogen
related disease (3) had suggested that the consequences of smoking could include an ( anti -
estrogenic ) effect which may modify the riske of estrogen - related disease including endomcterial
cancer (4, 5). Smoking was a risk factor for cancer of the uterine cervix (6). Osteoporosis and
cancers of the breast and endometrium (7, 8).

Heamoglobin levels during pregnancy, the means of all (Hb) measurements by week of gestation,
declined sharply in the first trimester and rose moderately in the third trimester. Throughout
gestation, heamoglobin levels were lower in smokers than non-smokers (9). Influence of cigarette
smoking on certain plasma hormonal assays like: prolactin, FSH, LH, It was found significantly
lower in smoker (10). In another study found that smoking causes significantly Neutrophilia and
decrease Lymphocyte in man (11).
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The principle aim from this study is to demonstrate the effect of cigarette smoke exposure on
histological changes of the uterus and some parameter component blood in pregnant female rats.

Material and Method

Thirty-two adult healthy female rats, weighing between 215 + 16 gm were used in the experiment.
This study performed in Biology Department — College of the Education for Women / Kufa-
University in 1998. Female rats were marked with serial ear number and they were individually
housed in plastic cages (50x 30x15 cm) at least for 10 days before mating. The temperature of the
animal house was maintained at 25 C° with a photoperiod system of 12 hr. light — 12 hr. dark, the
pregnant rats given dry fed 4% from body weight and water ad lib. along the period of the
experiment. The pregnant rats were divided randomly and equally into four groups, as follows:
Group 1: Exposed to cigarette smoke of 5 cig /day.

Group 2: Exposed to cigarette smoke of 10 cig /day.
Group 3: Exposed to cigarette smoke of 15 cig /day.
Group 4: Control

Three groups were exposed to cigarette smoke by using ready chamber for cigarette smoke
exposure, a cigarette was lit for 10 minutes. Control group not exposed to cigarette smoke, Iraqi
brand cigarette Sumer was used, an average nicotine of (1.1) mg /cig.

Histological technique: after delivery the females were killed by using halothane inhalation
anaesthesia and laparotomy was performed immediately. Their specimens of uterus rinsed with
normal saline and fixed in Bouns' solution. The bloks from each portion were cut into a thin
sections (6 micrometer) by microtome and stained with Hematoxylin and Eosin (12).

Body weight and food intake determinate by Mattler balance and used heamocytometer when the
blood component determinate.

The mean values of each parameter in the four groups were compared by student's t-test(13).

Results and discussion

The results revealed, the group 2 had microscopic lesion in the uterus Fig.1, including some
destruction in simple columnar epithelium lining and mild inflammation in decidua capsularis, and
various thrombotic lesion in the uterine arteries was observed. In group 3, the histological
observation revealed necrosis in the endometrium and sever inflammation occurred in the decidua
capsularis and decidua basalis. The inflammation was involved the uterine glands and myometrium,
and obliterative in the uterine arteries Fig. 2, fibrosis tissue of uterus was obtained .

The histological finding of the present study further support the results of the previous study (14),
this author believed that a carcinogen can be absorbed from cigarette smoke, transported through
the circulatory system and secreted by endometrium and cause endometritis in body and cervix of
the uterus. Similar histological findings was reported by (11), and added more frequent amnionitis
infection in the smokers .

The offspring of the female rats exposed to cigarette smoke in group 2 were smaller, the mean
body weight was 2.60 £ 0.50 * gm while the mean body weight in group 3 was 2.10 £ 0.30 ** gm
when compared with control group 2.90 £ 0.70 gm. The mean body weight in group 3 was highly
significant difference at (P < 0.001) when compared with control group. These results were in
agreement with (15) who reported that reduced fetal oxygenation was another possible cause of the
growth retardation since pregnant women who smoke had increased levels of carboxyhemoglobin
and nicotine which may reduce uteroplacental perfusion, while other authors such as (16) suggested
that smoking causes chronic fetal hypoxia resulting in small fetal size , and that the relative
placental hypertrophy was compensatory. But the authors (17) has been found that smoking women
suffering from sever anemia in pregnancy .
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The most impressive changes caused by smoking were those related to anorxia nervosa (Table 1).
Dietary intake was reduced in late pregnancy, particularly in smokers, women who smoke during
pregnancy give birth to lighter infants than do non-smoking women (18).

The results of the present study was decreased WBC count in smoking females during pregnancy
were found identical to those results reported by (19).

Table (1): Effect of cigarette smoke exposure on some physiological
Parameters in pregnant female rats.

Physiology Control Dose
parameters N=8 5 cig / day 10 cig / day 15 cig / day
N=8 N =28 N =28
RBC count x10"?/L 6.5+ 0.70 6.9 + 0.50 7.1+ 0.200° 7.60 + 4.00°
Lymphocyte (%) 60 + 7.00 58 + 9.00 55 + 3.00° 47.00 £ 2.00**
Body weight (gm) | 210 + 11.00 205 +11.00 178 + 8.00° | 153.00 + 13.00"
Food intake (gm) 18 + 4.00 18 +1.00 13+ 2.00° 11.00 + 4.00"
Values are means + S.E
* (P<0.01)
**(P<0.01)

Figure(1): Light micrograph of the uterus from cigarette smoke exposed group at dose (10
cig/day) showing destruction in simple columnar cpithelial lining and mild inflammation in
desidua capsularis. (H&E x 400)

Figure (2): Light micrograph of the uterus from cigarette Smoke exposed group at dose (15
cig/day) showing obliter-ation and fibrosis in the uterine arteries was obtained. (H & E x 400)
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