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Abstract: This research generally aims to study the effect of cigarette smoke on guinea pig with endometrial 

angiogenesis. This research is a laboratory experiment with posttest design using experimental and control 

groups (post-test only control group design). The study was conducted to subjects with a variety of ferns smoke 

K Group as a control group that was not given smoke. Treatment group (P) was divided into P1 as the group 

given cigarette smoke as much as 1 pack/24 hours. P2 group was given 2 packs of cigarette smoke/24 hours. P3 

group was given 3packs of cigarette smoke/24 hours.Treatment in group P1 to P3 is given once in a 

day.Surgery was done after day 12 to take its endometrium. Then, it was examined to observe its morphology. 

The result of those 4 treatment groups were compared with control group. Based on the calculation, it was 

obtained that the sample size of 40 guinea pigs were divided into 4 groups, each group consisted of 10 guinea 

pigs. Todivide the sampling, the researchers used complete random sampling technique.The results showed that 

exposure of cigarette smoke affect significantly against endometrial angiogenesis on guinea pigs (Musmusculus) 

with F value of 3.186 and a significant value of 0.034. Exposure to higher amount of cigarette smoke will 
further decrease the thickness of the endometrial angiogenesis. 
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I. Introduction 

Reproduction health is a hope for every human being, especially for a woman.Reproduction is 

synonymous with the image of a woman, because if a couple does not have offsprings, then the society will put 

the blame on the women. A woman’s reproductive health is determined by the condition of the female 

reproductive organs.Endometrium as one of the reproductive organs holds an important role in in. Adult women 

experiencing problems relating to the condition of the endometrium, such as menstrual disorders, endometrial 

polyps, endometriosis, abortion and cancer. Endometrium can function well if angiogenesis takes place in 
accordance with its reproductive cycle. 

Endometrial Angiogenesis is a process of blood vessels formation in the endometrium. The process of 

new blood vessel formation is influenced by pecan vascular endothelial growth factor (VEGF) (Ferrara and 

Davis-Smyth, 1997). Endometrial disorders or angiogenesis disorders can affect endometrial function or can 

cause endometrial infertility. Its function is influenced by the secretion of estrogen and progesterone 

hormones.Eugene’’s (2002) study found out that estrogen increases the incidence of angiogenesis endometrium. 

Infertility problems prevalence in the world each year is 1 of 7 couples. Infertile couples in Indonesia in 2009 

was 50 million couples or about 15-20% from all couples (Inasoengkowo, 2009). 

Kelly (2006) also found out thatangiogenesis endometrial disorders can be caused by lifestyle such as 

age, history of ectopic pregnancy, obesity, and smoking. Smoking today is a very familiar sight. Smoking habits 

give pleasure to the smoker, but on the other hand it can cause negative effects for the smokers themselves and 
the people around them. The impact will be worsefor the smoker himself. Cigarettes with toxic substances 

contain one of the factors that influence the secretion of estrogen. Direct toxic effects of tobacco smoke are still 

unclear. Therefore the researchers wanted to examine what are the effects of cigarette smoke exposure on 

women’s angiogenesis.Some researchers suspect that the smoke has the effect of lowering the risk of 

endometrial cancer. This is presumably due to the smoke which allegedly reduces the production of estrogen 

and also theantiestrogenic effects of smoking. Another theory says that smoking affects the absorption, 

metabolism and distribution of estrogen. Smoking is also thought to change more estrogen into 2-

hidroksiestrone with low estrogenic effect. 

 

General Objective: This research generally aims to study the effect of cigarette smoke exposure on endometrial 

angiogenesis on guinea pigs (Musmusculus). 

 

Specific Objectives 

1. To study the endometrial angiogenesison guinea pigs (Musmusculus). 

2. To study the endometrial angiogenesis on guinea pigs (Musmusculus) with exposure to cigarette smoke. 

3. To study the effect of cigarette smoke exposure on endometrial angiogenesis on guinea pigs (Musmusculus). 
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Benefits 

The results of this study are expected to contribute to the development of prevention of health 

problems, especially for disorders of the female reproductive endometrium. In academic areas, it can provide a 
broader and in-depth understanding of endometrial disorders. 

 

Method 

Design 

This research is a laboratory experiment with post-test design with experimental and control groups (post test 

only control group design) (Zainuddin, 2000). The schematic design of this study can be described as follows: 

 
Figure 1 Chart of Research PlanSpecifications: 

 

Samples: Randomization 
K: The control group was given aroma therapy smoke 

P1: The treatment group I were given smoke from 1 pack of cigarette/24 hours 

P2: The treatment group I were given smoke from 2 pack of cigarette/24 hours 

P3: The treatment group I were given smoke from 3 pack of cigarette/24 hours 

X: Control 

X1: Treatment I 

X2: Treatment II 

X3: Treatment III 

Q: The results of the control group 

Q1: Results of Treatment I 

Q2: Results of treatment II 
Q3: Results of treatment III 

 

The study was conducted in subjects with a variety of ferns smoke K Group as a control group given 

the aroma therapy smoke. Group P1 was given smoke from 1 pack of cigarette/24 hours. Group P2was given 

smoke from2pack of cigarette/24 hours. Group P3was given smoke from3pack of cigarette/24 hours. 

Thetreatment in group P1 to P3 was given once a day. After 12 days of treatment for, a surgery was conducted 

to take its endometrium. The result was used to observe its morphology. The thickness of those four 

examination of the treatment groupwere compared with the control group. 

 

Research sample 

28 guinea pigs were divided into 4 groups, each group consisting of 7 guinea pigs. A complete random sampling 

technique was used. 
 

Hypothesis 

There was no difference on endometrialangiogenesis on guinea pigs (Mus muscular) with exposure to cigarette 

smoke. 

 

II. Results & Discussion 

Results 

a. Univariate analysis 
Descriptive analysis for endometrial angiogenesis thickness on guinea pigs by exposure to cigarette smoke on 
each treatment are presented in the following table: 
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Table 1 The average value and standard deviation on endometrial angiogenesis on guinea pigs by 

exposure to cigarette smoke 
Cigarette smoke exposure n Average  StandardDeviation 

Control 11 196.188 67.514 

1 pack/24 hrs 11 176.136 69.093 

2 packs/24 hrs 11 168.046 61.299 

3 packs/24 hrs 11 119.591 38.648 

Average  11 164.989 64.821 

Source: Reports 

 

Based on Table1, the results showed thatthehighest thickness oftheendometrial angiogenesiswas 

producedbythecontrolgroup, followed by treatmentgroups withexposure tocigarettesmoke1pack/24 hours, 
2packs/24-hour and3-packs/24 hours. This showsthatwithincreasingexposure tocigarettesmokewillresultina 

decrease inthe thickness oftheendometrialangiogenesis.Givingexposuretocigarettesmokeresultedina decrease 

inthe thickness ofthe endometrialangiogenesis, that istheexposure tocigarettesmoke3 packs/24 hours. 

Theaverage thickness oftheendometrialangiogenesisincigarettesmokeexposureispresentedin Figure4.1. 

 
Figure2Histogramofaverage thickness oftheendometrialangiogenesiswithvariouscigarettesmoke exposure 

 

Bivariateanalysis 

The result ofmean difference score of endometrialAngiogenesis thickness 

Mean difference test isusedtodeterminewhethertreatment groupwith cigarettesmoke exposurehave 

different effectsonangiogenesisendometrialthicknessof guinea pigs. Based ondata normality test, this 

studyusedone way analysis of variance(OnewayANOVA) withonefactor. The result of multivariateanalysis 

oncigarettesmoke exposuretreatmentforendometrialangiogenesisthicknessare presentedin Table2 
 

Table2Results ofmultivariate analysisof angiogenesisendometrialthicknesson guinea pigs with exposure 

tocigarettesmoke 
Source of 

variations 
Square value 

Degrees of 

freedom 
Mean square F-calculation Sign. Note  

Treatment  

Control  

Total 

34843.426 

145831.3 

18674.7 

3 

40 

43 

11614.475 

3645.783 

 

3.186 0.034 Significant 

Source :attachment 

 

Based on the above table, the results obtained frommultivariate analysis was F-calculated value of 

3.186 with a significance value of 0.034. Significance value of 0.034 is smaller than α (0.05). It shows that the 

treatment of cigarette smoke exposure significantly influence the thickness of the endometrial angiogenesis. 

The test was followed by Tukey-HSD test, because the results of analysis of variance demonstrated a 

significant effect. The results of Tukey HSD test about the influence of cigarette smoke exposure on 
angiogenesis endometrial thickness are presented in Table 4.5. 
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Table 3HSD test results of endometrial angiogenesis thicknesson guinea pigs treated with 

cigarette smoke exposure 
Cigarette smoke exposure Endometrial angiogenesis thickness (µm) 

Control   196.182 a 

1 pack/24 hours  176.136 ab 

2 packs/24 hours  168.046 ab 

3 packs/24 hours  119.591 b 

Source :attachment 

 

HSD-Tukey test results on endometrial angiogenesis thickness which were affected by cigarette smoke 
exposure (Table 3) indicating that the control group had no significant differencewith cigarette smoke exposure 

treatment with 1 pack/24 hours and 2 packs/24 hours, but significantly different from treatment exposure to 

cigarette smoke 2 packs/24 hours. Treatment of exposure to cigarette smoke of 1 pack/24 hours and 2 packs/24 

hours did not differ significantly with treatment exposure to cigarette smoke of 2 packs/24 hours. Treatment of 

exposure to cigarette smoke with 3 packs/24 hours resulted in the thickness of the thinnest endometrial 

angiogenesis with the amount of 119.591 lm. 

 

III. Discussion 

Oxidants in cigarette have sufficient quantities to play a major role in the occurrence of damage to the 
airways. It is known that tobacco smoke oxidants consume intracellular antioxidants in lung cells (in vivo) 

through a mechanism linked to oxidant stress. It is estimated that each puff of a cigarette has oxidant ingredients 

in a very large number, including aldehydes, epoxida, peroxide, and other free radicals which may live for quite 

long and able to survive to cause damage to the alveoli. 

The results showed that the highest thickness of the endometrial angiogenesis was produced by the 

control group (196.18 m), followed by the treatment group with exposure to cigarette smoke of 1 pack/24 h 

(176.14 m), 2 packs/24 h (168.05 m) and 3packs/24 h (119.59 m) in successive order. This shows that 

increasing exposure to cigarette smoke will result in a decrease in the thickness of the endometrial angiogenesis.  

This means that cigatte smoke consists of 4000 chemical substances and 200 of them are poisonous, 

among others are carbonmonoxide (CO) whichisis produced by cigarette smoke and can cause vessels to 

become rigid, so that the blood pressure rises and the blood vessel walls can be torn. CO can also cause 
hemoglobindesaturation, directly lowering oxygen circulation for theentire body including 

endometrialangiogenesis.CO replaces oxygen in hemoglobin, interfering with the release of oxygen and quicken 

atherosclerosis (calcification or blood vessel walls thickening). Nicotinalsostimulatesblood 

pressureincrease.Nicotinactivatestrombocytes which causestrombocyteclotting to blood vessel walls. Nicotin, 

CO other substances in cigarette smoke has proven to be able to ruinendothelialvessel (the wall insideblood 

vessel), causing blood clotting easier to happen so that it can damage blood vessels which causes imperfect 

endometrial angiogenesis. 

Analysis of variance test resulted in F-calculation value of 3.186 with a significance value of 0.034. 

Significance value of 0.034 is smaller than α (0.05). This shows that the treatment of cigarette smoke exposure 

significantly influence on the thickness of the endometrial angiogenesis.Estrogen is a female reproductive 

hormones in animals. This hormone mainly secreted by the follicle cells and initiate constituent granulsa on 
endometrialgrowthReproductive cycle in guinea pigs consists of four phases, namely proestrus, estrus, and 

diestrus.Proestrusismarked by oval, blue with red cell nucleus on vaginal smear of the oepithelial. Estrus phase 

is characterized by epithelial cells which undergo thickening on its epithelial cells.Medestrus phase is then 

connectedwithdietrus phase which shows nucleated epithelial and vaginal mucus. 

Estrogen is formed by the granulosa cells in ovarian follicles through a series of conversions through 

enzymatic process. The main substance forming estrogrenis cholesterol that undergo changes to be estrogen. 

Sirajudin(2011) says that cigarette smoke is a pollutant that stronglyinfluences the production of 

estrogen. Cigarette smoke contain free radical compounds in a large numbernamely CO, Tar, Nicotine that 

affect the nerve cells in the brain. Cells affect the secretion of estrogen to decrease. 

Other studies have shown significant differences in the control and treatment groups due to the 

treatment group receiving exposure to cigarette smoke containing free radicals that trigger oxidative stress, 

causing damage to muccociliary clearance. Vibrating hairs, cough reflex and alveolar macrophages can not 
function properly to dispose particles or bacteria which gets into the lungs thereby increasing the risk of 

infection and inflammation in the lungs. According to research conducted by Bannerjee, et al(2004), cigarette 

smoke causes oxidative damageto the lung alveoli. Oxidants contained in cigarette smoke cause significant 

oxidative damage to protein microsomes and increase the occurrence of proteolysis caused by an imbalance 

between proteases and anti-proteases. Proteolysis and oxidative damage will cause damage to the alveolar wall 

and will eventually ruin the whole lung. 
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Uterine in which there is aendometrium which functions as a reproductive organthat has estrogen 

receptors so that changes in the constituent layers of the endometrium regulates hormone, in this case estradiol. 

The result of this study showed that ifguinea pigs are more exposed to cigarette smoke then they are 
increasingly stressed so that endometrium becomes thinner as estrogen iniciated endometrial growth. 

The worst effect for human beings when exposed to cigarette smoke is it can cause the endometrium 

not to grow as it should be so that the threat of infertility will occur. 

The limitation of this study was that pap smear to guinea pigs was not done prior to the study, so that at 

what cycle theguinea pigs were unknown since each cycle probably has different thicknesses. 

 

IV. Conclusion And Recommendation 
Conclusion 
Based on the results of research and discussion about "EndometrialAngiogenesis of guinea pigs (Musmusculus) 
with exposure to cigarette smoke", it can be concluded as follows: 

1. The average thickness of endometrial angiogenesis on guinea pigs (Musmusculus) without cigarette smoke 

exposure treatment (control) reachesthe number of 196.188 ± 67.514 lm. 

2. The average thickness of endometrial angiogenesis on guinea pigs (Musmusculus) with treatment of 

cigarette smoke exposure was equal to 176.136 ± 69.093 lm (1 pack /24 h), 168.046 ± 61.299 lm (2 

packs/24 hours) and 119.591 ± 38.648 lm (3 packs/24 hours). 

3. Exposure to cigarette smoke affects significantly against endometrial angiogenesis on guinea pigs 

(Musmusculus) with the value of the F-calculation equal to 3.186 and a significance of 0.034. Giving 

exposure to smoke cigarettes with higher amounts will further decrease the thickness of the endometrial 

angiogenesis. 

 

Recommendation 

Based on the results, discussion and conclusions above, it is recommended that: 

1. There needs to be more research on the effects of cigarette smoke toward fetal development. 

2. There needs to be more research on the effects of cigarette smoke toward angiogenesis in pituitary. 

3. Epidemiological studies should be carried out in human about the effect of cigarette smoke toward 

infertility in men. 
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