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Abstract — The increase in the use of contraceptive pills is 
raising the question of the effect of antibiotics. Although some 
warning messages inform the public about the effect of 
antibiotics on birth control, uncertainties regarding the 
specificity, magnitude, and lasting consequences of the effect on 
contraceptives prevail. This study tested the effect of antibiotics 
on the contraceptive pill Minulet, consisting of estrogen and 
gestodene. Penicillin, Cephalosporin, Macrolide, and Non-
steroidal anti-inflammatory antibiotics were used. These 
selected antibiotics are some of the most commonly used drugs 
for multiple widespread illnesses. Drosophila (fruit flies) were 
utilized as estrogen and Drosophila Estrogen-Related Receptor 
(dERR) are essential to Drosophila growth after the pupa stage 
[5]. This study examined whether the antibiotics affect the 
Drosophila by disassembling estrogen or hindering the 
development of dERR itself, as well as whether there are lasting 
effects. The results revealed that regardless of the order of 
exposure, there are negative effects on the birth control pill 
when taken with antibiotics. However, while the estrogen could 
be affected by the antibiotics, the dERR had not been affected. 
Therefore, the antibiotics decrease the effectiveness of the 
contraceptive pills when taken together but there are no lasting 
consequences. 

I. METHODS 

This study tested the effect of antibiotics on the contraceptive 
pill Minulet, consisting of estrogen and gestodene. Penicillin, 
Cephalosporin, Macrolide, and Non-steroidal anti-inflammatory 
antibiotics were used. The antibiotics used in the experiment were 
procured for research, and the contraceptive pill was bought in a 
pharmacy. 

The Drosophila were fed stock food [6] to which the appropriate 
antibiotics and/or pill were added. The amount of medicine 
added for powder was around half or one-third of the amount an 
adult should take each dose per day, and the amount for capsules 
or pills was the amount of a single tablet. 5ml of each mixture was 
put in each container for the fruit flies. The food was then put at 
room temperature to set. 

Fruit flies were distributed to separate bottles using cooling 
anesthesia [7]. If needed, the flies were sorted by sex using a brush 
then put in respective containers directly while still unconscious 
in the freezer. 

II. PARTICIPANTS/ ORGANIZATIONS 

The experiment was executed by Emily Choe in a lab in Seoul, 
South Korea with my mentors, Joong-Soo Han and Laura 
Hajdukiewicz. They helped me in the planning and finalizing 
processes, guiding me through aspects of the study that were 
challenging. 

The Drosophila were originally obtained from Biozoa Biological 
Supply (Korea). 

III. EXPERIMENTAL DESIGN 

Around 10 sets of virgin female and male fruit flies were used 
for each experiment. The flies and their food were all kept at  

 
room temperature without excessive exposure to sunlight during 
the experiments. 

Drosophila were tested in control with the antibiotics, 
contraception, and both through 14 days for each experiment. The 
larva and pupae on the wall and imago flies were counted in 
experiments. The pupae were counted by marking the newly 

formed pupae each day with a different color on the outside of the 
breeding container. 

IV. MEASUREMENTS/ DATA ANALYSIS 

Antibiotics tended to decrease the survival of adult Drosophila, 
with the lowest being Pamoxin female survival rate of 16.7% 
compared to control’s 66.7%. 

Similarly, control’s survival rate was 77.8% compared to 10.0% 
of when adult Drosophila was exposed to contraception. 
However, the exposure to the contraceptive pill quickened and 
magnified the formation of the pupae and growth into adult, 
resulting in more than 50% more growth into pupa than the 
controls. Therefore, while exposure to excess estrogen decreased 
survival of the initial generation, it had a positive effect on the 
growth of the following generation. 

Figure 1. The survival rate and mean survival rate for adult Drosophila 
when exposed to the contraceptive pill Minulet. (mean±SD) 

 
Figure 2. The time of appearance for larva, pupa, and adult from the 
Drosophila exposed to antibiotics and the contraceptive pill Minulet. 
 

On the other hand, the antibiotics exposure did not have a clear 
pattern, as Pamoxin and Ahacool duo formed pupae at a faster 
rate than the control’s whereas Cefaclor had a smaller range and a 
slower rate than the control’s and Minulet. 

Some antibiotics such as Ahacool duo reduced the speed of 
growth slightly, with its adult Drosophila appearing an average of 
two days after the control. This negative effect was either the 
antibiotics dismantling the process of Drosophila Estrogen-
Related Receptor (dERR) development or the lack of estrogen 
required for Drosophila development because of antibiotics 
breaking down estrogen.  

The addition of the contraceptive pill to antibiotics decreased 
growth rates slightly compared to separate exposure to antibiotics 
and contraceptive pill. The ratio of adult over pupa when exposed 
to both Pamoxin and Minult was 2.3% lower than that of only 
Pamoxin, with both more than 50% lower than the control. 
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Figure 3. The number of pupae formed by the Drosophila 
exposed to both antibiotics and contraceptive pill and its rate of 
eclosion to adult Drosophila from pupae. 

When exposing the second generation of fruit flies nurtured in 
antibiotics to the contraceptive pill, the overall growth and 
development accelerated by the exposure to excess estrogen with 
the contraceptive pill compared to control.  

The exposure to antibiotics after Minulet augmented the growth 
into pupae more than exposure to only antibiotics, each resulting 
in more than 5 times the number of exposure to only antibiotics. 
However, there is a slight reduction in the growth into adult from 
pupae. 

 
Figure 4. The numbers, rates, and appearance time of pupae and adult 
Drosophila exposed to contraceptive pill after antibiotics. 

V. RESULTS/ DISCUSSION 

Regardless of the order, exposure to both antibiotics and 
contraceptive reduces the effectiveness of both, as seen in the 
change from positive to negative effect of number of pupae and no 
effect to negative effect on the ratio of adult over pupa from the 
exposure to only the contraceptive pill to the concurrent exposure 
to Minulet and antibiotics. If the receptors were influenced by the 
exposure to the antibiotics, there should be an impact on the 
Drosophila that were first exposed to antibiotics then to the 
contraceptive pill, but there was not a large effect on the 
Drosophila exposed to the contraceptive pill after being exposed 
to antibiotics. Similarly, the Drosophila exposed to antibiotics after 
the contraceptive pill did not have a large change. 
    Therefore, the efficacy of the contraceptive pill decreases when 
exposed to the antibiotics at the same time, but there is no lasting 
negative effect. 

The experiment tested for a general understanding of the 
influence of antibiotics on the contraceptive pill. There needs to be 
more work done in checking how each type of antibiotics 
influences the contraceptive pill, both for when taken together and 
for lasting consequences. Also, the study was not able to take into 
account the effect of gestodene, another constituent of Minulet. 

	

	

	

	

	

Table 1. The Effect of Antibiotics and Contraceptive Pill on the 
Effectiveness of dERR and Estrogen in Drosophila 
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