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Cerebral Apoptosis Gene Expression on Rats with Passive
Smoking from Intrauter ine to Weaning

MENGDi , WU Sheng-Me , SHEN G Yong-Nian, QIAN Long Hua
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Abstract : Objective To study the effect of various concentrations of tobacoo smoke exposure in the environment on cerebra
gooptossgene expresson in pup rats in utero and postnatally. Methods Pregnant SD rats were exposed to ar or to different
concentrations of smokefor 5 hours daily , 7 days a week from day 2 of pregnancy until ddivery. Then their pups were exposed to the
same environment of passive smoking till weaning. Repid competitive reverse transcriptase PCR was used to analyze the reative
expresson of Bax mRNA and Bc-2 mRNA semi-quantitatively of the cerebra hemighere in the pups. Results The rdative
expressons of Bax mRNA of the cerebrd hemigphere was 0. 31 in the control group, 0.47 in the low concentration group , 0.55 in
the moderate concentration group , and 0. 60 in the high concentration group. It was sgnificantly higher in the moderate and high
concentration groups than that in the control group ( P <0.05). The rdative expresions of Bc-2 mRNA were of no sgnificant
diff erence among the pasdve smoking groups and the control group. Condusions Theincreaseof the rdetive expresion of BaxmRNA in
the pups brain shows that cdl goptods may play a role in brain damage of rats with passve smoking from intrauterine life to weaning.
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Adverse dfectsof passve stokingonfetd and infant preserved to litters of 10 pups dam which were then
devdopment have been wel edablished in both dinica expoxd to the same exposure condition as before. At
and animd studies. We report the resultsof a sudy of  day 21 of life, the pups were weaned and weighed , and
both prenatd and posnatd exposure to pasive smoking then scrificed. The bran was removed and weighed , and

on the expresson of cerebrd gooptos's genes. thenfrozenat - 80 for later andyses.
1.3 Assy
1 Materialsand Methods 1.3.1 RNA extraction Totd RNA wasextracted by
usng the Totdly RNA Extrection Kit as per the manu-
1.1 Animals facturer’ singructions (Huashun, Shangha , Ching) .
Pregnant SD rats and pup rats were used in the 1.3.2 Dedgning and synthess of primers The
study. primers were desgned by usng Oligo 5.0 ftware,
1.2 Preparation of animal modelsand samples and were syntheszed by Gybersyn Genetic Engineer-

Twelve pregnant SD rats were randomly as ing Company , USA.
signed to the exposure to air or different concentra 1.3.3 Preparation of the interna standard(1S)
tions of smoke(the concentration of carbon monoxide preparation of IS refer to the document!®!.
in the smoke was5 10 ppmin thelow concentration 1.3.4 Rewoveringof thegue The gue was rexollected
group , 50 ppm in the moderate concentration group , by usng the Que Remllecting Kit (Huashun, Shangha ,
and 200 ppm in the high concentration group) for 5 China) .
hours daily , 7 days weekly from d 2 of gestation until 1.3.5 Competitive RT - PCR For each sample
delivery. After birth, the female rats were randomly 2 g of the total RNA was routindyf used for cDNA
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synthess. Then PCR was conducted with a
CGeneAmp PCR System 2400 (Gene, USA) in atota
volume of 25U 1. The PCR products were separated
by 2 % agarose gels (containing 0.5 ¢/ ml ethidium
bromide) €electrophoress. Band intendties of pho-
tographed ethidiumed bromide - stained gels were de-
termined with an imaging instrument. The relative
amount of sample mRNA was caculated by the den-
stometric andyssof both samples and IS bands.
1.3.6 Satigic andyds Results are preented as
means* SD. Data were anayzed with Statistica Soft-
ware 5. 0 for Windows. Anaydsof variance was used
for dl anadyses. Results were consdered to be sgnifi-
cant at the P <0.05 levd.

2 Results

2.1 Body and brain weights of the pup rats

In every pasive sroking group, both the body
weight and the bran weight of the pup rats decreased sg-
nificantly. The higher the smoke concentration was, the
lighter the body weight and brain weight (Table 1).

Table 1 Hfectsof in utero and postnatd passve exposure on the

body weight and brain weight ( X + s , g, n=30)
Group Body Weight Brain Weight
Control 31.81+£5.05 1.28+0.07
Low Concentration 24.61+3.97% 1.22+0.05%
Moderate Qoncentration 23.44 +3.38° 1.19+0.072

High Concentration 18.66+3.11%P° 1.08+0.08%P¢

avsoontrol group, P <0.01;
<0.01;

b vslow concentration group, P

¢ vs moderate concentration group , P <0.01

2.2 Preparation of the internal standard (19

We generated DNA fragments that were used as
IS. Inits bands, both the target and IS were clear.
The amount of Bax 1Sfrom the right band to the left
band was 320, 160, 80, 40, 20, 10, 5, 2.5, and
1.25fg. The amount of target cDNA was 0.3 g.
Bax PCR products was 436 bp and IS was 224 bp.
The amount of IS mRNA correponding to the 8th
band (2.5 fg) was the same as the amount of com-
petitive IS (Figure 1) . The amount of Bd-2 I1Sfrom
the right band to the left band was 160, 80, 40, 20,
10,5,2.5,1.25, and 0.625 fg, and the amount of
target cONA was 0.4 g. Bd-2 PCR products was

431 bp, and IS was 223 bp. The amount of IS mR-
NA corresponding to the 7th band (2.5 fg) was the
same as the amount of competitive IS (Figure 2) .

Figure 2 Determination of the interna standard of Bck2

2.3 Relative expressions of Bax-mRNA and BCL-2
MRNA in the brain of the pup rats ( Table 2, Figu
rue 3 and Figure 4)

Table2 Rdative expressonsof Bax MRNA and Bd - 2 mRNA in
the brain of thepwp rats ( X + s , n=10)

Group Bax mRNA Bd-2 mRNA
Control 0.31+0.18 0.37+0.23
Low Concentration 0.47+0.27 0.38+0.21
Moderate Concentration 0.55+0.22% 0.44+0.33
High Concentration 0.60+0.21% 0.46 +0.40

avscontrol group, P <0.05

L

Figure 3 PCR dectrophoress photograph of Bd-2 mRNA at
the cerebrd hemigphere of the pup rats
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Figure 4 PCR dectrophoreds of Bc-2 mRNA at the cerebra
hemigphere of the pup rats

3 Discussion

This study demonstrates that perinatal exposure
of pregnant mice to tobacco smoke affects both the
body and brain weight of pup rats. Although the rda
tive expresson of bcl-2 mRNA in the brain of pup
rats was not afected, it did increase the relative ex-
presson of Bax mRNA in the brain of the pup rats
exposed to smoke from intrauterine life to the time of
weaning. Therefore, the ratio of Bax mRNA/Bcl-2
MRNA was increased in those rats exposed to smoke
passvely. Apoptods, d known asprogrammed cell
death (PCD) , is regulated by genes that include two
categories, oneof them triggering PCD , such asBax
and the other , such as Bcl-2, preventing it. When
cells are damaged , dead proteins would be formed fol-
lowing the up-regulation of genesinducing PCD , and
trigger off endogenous endonuclease activity , leading
to nuclear chromatin condensation and break. Perma
nent cell damage ensues. Bcl-2 enables cells to survive
by preventing apoptossin the cellsinduced by a num-
ber of challengest®!. The ration of Bax/ bdl - 2 playsa
key role in the regulation of gooptoss or surviva in
cells which have been chalenged. Overexpresson of
Bax leads to gpoptods. Instead, overexpresson of bcl
- 2 dlowsthe surviva of cells*). The decrease of the
brain weight in rats exposed to smoke from intrauter-
ine to the weaning period may be asociated with the
increasxe of the ration of Bax/Bd-2. The method used
was emi - quantitatived Rgpid Competitive Reverse

Transcriptases PCR. mRNA can d< be examined by
Northen blot.

In this study, the pup rats were exposed to
smoke in utero. Niocotine and carbon monoxide in to-
bacco lead to the dysunction of the placenta, afect-
ing intrauterine growth and nutrition!™. After birth,
the injurious matter in tobacco produces harmful -
fects directly. Carbon monoxide has adverse efects
both on the combination of hemoglobin with oxygen
and on oxygen saturation of the blood, 0 that the
risk of hypoxiaisincreased. Hydride in tobacoco both
reduces the level of Vitamin By and Vitamin Byin the
blood, and inhibits the activity of cytochrome reduc
tase, 0 asto satify the hypoxic sate. Ferrer®! re-
ported that hypoxia caused overexpresson of Bax in
In our study, the increase of the
relative expresson of Bax mRNA in the brain of the

the brain of rats.

pup rats may be asociated with chronic hypoxia.

4 Conclusion

The increase of the relative expresson of Bax
MRNA in the pups brain shows that gooptoss may
play arolein the brain damage of rats with exposure
to smoke from intrauterine to weaning.
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