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ABSTRACT

Objectives: Drugs can cause undesired effects on the fetus during pregnancy, especially embryonic/organogenesis which could lead to defects in 
the fetus because some types of drugs can penetrate the placenta and will undergo biotransformation into a highly reactive compound that has the 
potential to become a teratogenic compound. The aim of this research was to examine the teratogenic effect of bintangur leaves (Calophyllum soulattri 
Burm. F) ethanol extract to Sprague Dawley strain white rats.

Methods: The white rats are divided into four treatment groups: Control group was given carboxymethyl cellulose Na 1%, comparison group was 
given trimethoprim 360 mg/kg BW, C. soulattri leaves ethanol extract (CLE) 100 mg/kg BW, and CLE 500 mg/kg BW. The treatment was administrated 
since organogenesis period. Cesarian section was performed to pregnant rat at the 20th day to separate the fetuses. Observation covered body weight 
of pregnant rats, fetal biometric, morphological malformation, and skeletal formation.

Results: CLE 100 mg/kg BW and 500 mg/kg BW did not cause any change in the number of a living fetus, body weight, and length of fetuses like the 
comparison group. Both doses of CLE shown have a normal skeletal formation. Resorption was found in the comparison group and CLE 100 mg/kg 
BW with the percentage was 65.21% and 6.67%. It was found that there is no significant difference (p<0.05) between both doses of CLE compared 
to control group.

Conclusion: From the results, it is concluded that CLE did not have the teratogenic effect.
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INTRODUCTION

Drugs can cause undesired effects on the fetus during pregnancy, 
especially embryonic/organogenesis which could lead to defects in the 
fetus [1]. Infant’s disability at birth is about 2–5% [2]. About 2–3% of 
them allegedly caused by taking the drug because some types of drugs 
consumed by pregnant women can penetrate the placenta and will 
undergo biotransformation into a highly reactive compound so that its 
use needs to be careful [3].

At present, modern medicines endure our routine life. However, lately, 
this treatment returns to medicinal plants traditionally [4]. Natural 
products serve as the lead compounds for the development of new 
medicine and drug discovery [5]. Calophyllum is widely used in traditional 
Chinese medicine to treat inflammation and rheumatism [6]. Calophyllum 
soulattri leaves in Indonesia are also used to rinse inflamed eyes [7]. The 
soulatron A compound of triterpenoid derivatives that are isolated from 
C. soulattri leaves is used as anti-inflammatory [8]. Xanton, coumarin, 
chromanone, acylphloroglucinol, terpenoids, and steroids are secondary 
metabolite compounds that were isolated from the genus Calophyllum [6]. 
Last studies have suggested that oral administration of C. soulattri leaves 
ethanol extract (CLE) repeatedly for 28 days did not cause an alteration 
in histological of the spleen [9]. Compounds that have been isolated from 
C. soulattri are soulattrin (xanton derivate) which has cytotoxic activity 
with IC50 value of 2.77±0.59 to HeLa cell [10]. The natural product which 
is used as medicines should in compliance with the guidelines that the 
drug does not cause acute or chronic toxicity and proves efficacious as a 
medicinal [11]. Therefore, testing of the teratogenic effects of C. soulattri 
leaves needs to be done because basically, plants that have cytotoxic 
activity have the potential to kill cells and potentially as teratogens that 
can cause abnormalities or defects in the embryo [12].

MATERIALS AND METHODS

Materials
C. soulattri were selected for this study and were from West Borneo, 
Indonesia. The other materials are aquades, Bouin solution, buffer 
formaldehyde, carboxymethyl cellulose Na, ethanol 90%, NaCl 0.9%, 
and trimethoprim.

Experimental animal preparation
Estrous cycle was determined by vaginal smears on a microscope 
observation. Three female rats that were in proestrus to estrus cycle 
were mated with one male rat and kept overnight in a cage. If sperm 
was detected in the vaginal smears the next morning, it was expressed 
as the 0th gestation day. The body weight of pregnant rats was recorded 
until the 20th gestation day [13].

Teratogenic effects test
The treatment was given during the organogenesis period (6th–
17th  gestation day). Cesarian section was performed to pregnant rat 
at the 20th  day to separate the fetuses. The number of live fetuses, 
resorption, and morphological abnormalities was recorded [14].

Skeletal preparation
The fetus was fixed by ethanol for 1 week. The fetus was skinned and 
the internal organs were removed. Fetuses were fixed by potassium 
hydroxide 0.5% solution for not <24 h and then by hydrogen 
peroxide 1% for 2–3 h. The fetus was soaked by aquades for 10 min 
and then immersed in alizarin solution for not <24 h. The fetus is 
gradually soaked in a solution of 5, 20, 40, and 80% glycerol for each 
week [13].
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Data analysis
Statistical analysis was performed by the SPSS version  22.0 program 
with one-way analysis of variance test. All the data were evaluated with 
a 95% confidence level (p<0.05).

RESULTS AND DISCUSSION

Estrous cycle
Estrous cycle was observed using a ×40 magnification microscope. 
The result showed that the rats estrous cycle was normal at 5  days 
(Fig.  1)  [15]. Estrous cycle is a reproductive phase in non-primate 
female animals that occur repeatedly, marked by changes in physiology 
and behavior. The estrous cycle in rodents lasts 4–5 days, consisting of 
four phases, namely, proestrus, estrus, metestrus, and diestrus [16]. 
Three female rats that were in proestrus to estrus cycle were mated 
with one male rat because only the female mice in the estrus phase are 
willing to mate [17]. The treatment was given during the organogenesis 
period on the 6th until the 17th gestation day.

Body weight of pregnant rats
The result showed that the comparison weight of the pregnant rats’ 
group on the 20th day differs considerably by the pregnant body weight 
with the other group (Fig. 2) on day 20. This can occur because on the 
past 3 days of pregnancy, the resorption rate increases and causes fetal 
weight to decrease so that it can also cause a decrease in the pregnant 
rats’ weight. The weight of the parent can also be a description of the 
quantity or weight of the fetus produced so that in the comparison 
group, the fetus produced is smaller or less than the other groups. 
Weight loss is the mildest form of teratogenic compounds effect [18].

The extract effect on the weight of uterus
Examination of uterine weight was done after it was separated. Control 
group, CLE 100 mg/kg BW, and CLE 500 mg/kg BW showed a significant 
difference to comparison group in uterine weight parameter (p<0.05). 
The result showed that the uterine weight of the comparison group was 
the smallest among other groups (Fig. 3). This is related to the number 
of fetuses produced. The more fetuses that are produced, the uterus 
will be longer and heavier during pregnancy [18]. A substance that 
can affect the uterus may also affect the growth of the fetus so that are 
produced, the uterus in the parent will be longer so that the uterus will 
also be more difficult to adjust the number that a decrease in uterine 
weight may also affect fetal weights [19].

Fetus biometric
The cesarean section was performed at the 20th  gestation day. This 
prevents the occurrence of cannibalism because the rat that gives birth 
normally will tend to eat their defective heredity so it can interfere with 
the observation of fetal abnormalities. Table 1 shows that the control 
group did not show any mortality or resorption. The comparison group 
had 65.21% of resorption fetus. CLE 100  mg/kg BW shows that the 
percentage of the live fetus was 93.33% and resorption was 6.67%. The 
percentage of the live fetus in CLE 500 mg/kg BW groups was 100%. 
Resorption is a condition in which the fetus cannot develop into a 
normal fetus at the site of implantation. Resorption can be caused by 
morphological abnormalities with various body defects that end in 
death [20]. The resorption of the fetus is one indication of a teratogenic 
effect [21]. Trimethoprim was used as a comparison group because 

Fig. 2: Body weight of pregnant rats

Fig. 3: Uterine weight

Fig. 1: Estrous cycle
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trimethoprim is one of the teratogenic drugs by inhibiting folic acid 
synthesis [22]. Trimethoprim inhibits dihydrofolate reductase which 
reduces dihydrofolic acid to tetrahydrofolic acid which results in the 
cessation of folic acid synthesis [23]. Folic acid is a very important 
compound during the time of organogenesis, especially in the 
nervous system [22]. If there is no folat acid, it can interfere with fetal 
development [12].

The extract effect on the weight of fetus
Based on Fig.  4, the fetus of CLE 100  mg/kg BW has the largest size 
among the other groups. The fetus of control group has the same 
size with CLE 500  mg/kg BW. The fetus of the comparison group 
has the smallest size due to the fetus becomes dwarfed. The fetus of 
the comparison group also showed a hemorrhage. Hemorrhage in 
the comparison group occurs due to the teratogenic effects caused 
by trimethoprim, which are defects in the cardiovascular system. 
Observations were also performed on the fetal body weight of each 
group which is a fairly sensitive parameter. The result showed that CLE 
did not affect the weight of the fetus. Based on Fig.  5, it can be seen 
that there is no significant difference between the control group, CLE 
100 mg/kg BW, and CLE 500 mg/kg BW. Significant differences occurred 
in the control group, CLE 100 mg/kg BW, and CLE 500 mg/kg BW with 
comparison group (p<0.05). Decreased fetal weight is the lightest 
effect of the effects of teratogenous compounds so that it can be used 
as a parameter for fetal growth inhibition due to disruption of growth-
based processes such as cell division, cell interactions, metabolism, and 
biosynthetic reduction in cells such as nucleic acid synthesis, protein, 
and mucopolysaccharides [24].

Morphological observation
Fetuses in all of the treatment groups look normal with no defects 
outside the body. The morphological observation was performed to see 
the physical disability of the fetus including the completeness of hands, 
feet, ears, eyes, nose, lips tail, and congestion. Physical defects were not 
found in all groups.

Fig. 5: Fetus weight

The extract effect on skeletal formation
Observations on the growth of skeleton fetus Sprague Dawley rat 
strains were performed using Alizarin Red [13]. Staining with Alizarin 
Red or sodium alizarinsulfonate was used to detect bone classification 
in the fetus. Alizarin will bind calcium to the bone matrix so that the 
bone in the fetus will be dark purple [25]. The normal fetus should 
have 7 cervical bones, 13 thoracic bones, 6 lumbar bones, and 4 sacral 
bones [26]. Based on skeletal observation (Fig. 6), there was no spinal 
disability which was found in all groups.

Observation were also performed with a microscope at 40× 
magnificationand there were defect in the fetal ribs of the comparison 
group (Fig. 7). The form of disability that occurred was the presence 
of a fused rib. The fused ribs indicate that the ossification process was 
not perfect. This is due to the mechanism of trimethoprim in inhibiting 
folic acid synthesis so that the ossification process is disrupted. The 

Fig. 6: Skeletal system of the Fetus with Alizarin Red staining 
[Documentation]. (a) Control group, (b) Comparison group, 

(c) Calophyllum soulattri leaves ethanol extract (CLE) 
100 mg/kg BW,  (d) CLE 500 mg/kg BW

a b c d

Fig. 4: Fetus each group. (a) Control group, (b) Comparative group, (c) Calophyllum soulattri leaves ethanol extract (CLE) 100 mg/kg BW, 
(d) CLE 500 mg/kg BW, (e) Hemorrhage in comparative group, (f) Resorption in comparative group

ed fcba

Table 1: Fetus percentage

No. Group Fetus percentage (%)

Live Dead Resorption
1 Control group 100 0 0
2 Comparison group 34.78 0 65.21
3 CLE 100 mg/kg BW 93.33 0 6.67
4 CLE 500 mg/kg BW 100 0 0
CLE: Calophyllum soulattri leaves ethanol extract
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disbalance between the bone-building activities of osteoclasts causes 
osteoporosis, resulting in increased bone loss and decreased bone 
replacement [27].

CONCLUSION

Ethanolic extract of C. soulattri leaf at doses of 100  mg/kg BW and 
500 mg/kg BW did not give teratogenic effect on Sprague Dawley white 
rats seen from fetal biometric parameters, gross morphology, and 
skeletal system. The dose of the ethanolic extract of C. soulattri leaf that 
causes the teratogenic effect is thought to be above 500 mg/kg BW.
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Fig. 7: Defects in fetus ribs


