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ABSTRACT

Background. Turmeric (Curcuma longa Linn, synonym Curcuma domestica Val.) is a plant from Southeast Asia which 
has been consumed as a complement to cooking spices, herbal medicine, or as a medicine to maintain health and 
beauty such as skin and facial care.

Objective. The study aimed to determine the effect of turmeric extract on the testicular weight of rats. 

Methods. This is an experimental research. After going through an adaptation period of two weeks, the animals were 
given turmeric extract orally for 30 days. The testicles were weighed, and sperm was taken from the vas deferens of 
male rats. 

Results. Normality test (Kolmogorov-Sminorv) and homogeneity test (Homogeneity of Variances) were done. A 
significance value of P>0.05 was obtained, indicating that the data on the proportion of testicular weights at all test 
doses compared to the control were not statistically significant. 

Conclusion. The administration of 96% ethanol turmeric extract at a dose of 25 mg/KgBW, 50 mg/KgBW, and 100 
mg/KgBW for 30 days did not affect the weight of rat testicles. It is necessary to isolate compounds in the 96% 
ethanol extract of turmeric to determine its antifertility effect.
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INTRODUCTION

Turmeric (Curcuma longa Linn, synonym Curcuma 
domestica Val) is a spice and medicinal plant from Southeast 
Asia that has spread to Malaysia, Indonesia, Australia, and 
even Africa. Almost every Indonesian and Indian person 
and Asian society, in general, has consumed this spice plant, 
either as a complement to cooking spices or herbal medicine 
or as a medicine to maintain health and beauty, such as use in 
skin and facial care.1

Some of turmeric's biological activities include anti-
inflammatory, antioxidant, anticancer, antimutagenic, 
antifungal, antibacterial, antiparasitic, antiviral/anti-HIV, 
anticoagulant, antidiabetic, anticholesterol, anti-infective, 
antiproliferative, and antifertility. In addition, turmeric can 
protect the liver, is antifibrinolytic, and can protect against 
myocardial infarction.2

There are two ways antifertility compounds work: by 
providing a cytotoxic or cytostatic effect and by providing a 
hormonal effect. If the compound has a toxic effect, then the 
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cells exposed to it can die, especially the medium cells experi-
encing development. If the compound has a hormonal effect, 
then the compound will bind to the receptors found in the 
reproductive organs, which should be occupied by hormones. 
This is because these compounds have the same group as 
hormones that bind to receptors in the reproductive organs.3,4

Administration of turmeric extract in the form of alcohol 
and water to albino mice showed a decrease in epididymal 
weight, testicular weight, seminal vesicle weight, and prostate 
gland weight. In addition, turmeric also caused a decrease 
in sperm count and sperm motility, sperm morphology, and 
viability. It also caused a decrease in the diameter of the 
seminiferous tubules and Leidig cell nuclei.5

In the female reproductive system, turmeric extract is 
reported to be abortive and has the potential to be a contra-
ceptive agent, thus functioning as a fertility regulator.6

Testicular weight is the best assessment of spermatogenesis. 
The testes are genital organs that can produce spermatozoa 
and sex hormones. Inside the testes are seminiferous tubules, 
connective tissue, and blood vessels. The seminiferous tubules 
are the largest components of the testes. If there is damage or 
atrophy of the cells that make up the seminiferous tubules, 
it will cause a decrease in testicular weight; changes in the 
spermatogenesis microscopically can be seen from changes 
in testicular weight.7

OBJECTIVE

The general objective of this study is  to determine the 
effect of turmeric extract on the testicular weight of rats. 

METHODS

Materials

Plant Determination
Plant determination was carried out by "Natural 

Materials" of the Riau College of Pharmacy. Results showed 
that the test sample plant was indeed a turmeric plant 
(Curcuma longa Linn. syn. Curcuma domestica Val.).

Extraction
A total of 250 grams of turmeric powder (Curcuma 

longa Linn. syn. Curcuma domestica Val.) was macerated 
with 90% ethanol to produce a dark brownish macerate. The 
extract obtained was concentrated using a vacuum rotary 
evaporator. Since a thick extract was not obtained, the extract 
was thickened with a freeze dryer to produce 62.9666 grams 
of thick extract.

Phytochemical Screening of the Extract
Based on the results of phytochemical screening 

carried out on the turmeric extract (Curcuma longa Linn. 
syn. Curcuma domestica Val.) contains alkaloids, saponins, 
terpenoids, steroids, flavonoids and tannins. 

This research was conducted at the Pharmacy Laboratory 
of the University of West Sumatra from December 2023 
to February 2024. Twenty-four male rats aged 8-12 weeks 
were used. These rats were obtained from the Animal House 
of the Faculty of Pharmacy, Andalas University, West 
Sumatra, Indonesia.

After going through an adaptation period of two weeks, 
the experimental animals were given turmeric extract orally 
for 30 days. The testicles were weighed, and sperm was taken 
from the vas deferens of male rats.

Measurement of testicular weight was carried out by 
weighing the testes using analytical scales. Then the results 
of the testicular weights of treated rats were compared with 
the weights of the control rats. The testicular weight was 
compared with the rat's body weight after treatment to obtain 
the proportion of testicular weight to the rat's body weight.8,9

Data Analysis
Statistical data analysis was carried out to anticipate 

differences in results between treatments in each experimental 
group. The results of the experiment were analyzed to see if 
there was a significant difference in the weight of the testes 
of each group of rats that were treated. Analysis of the data 
obtained was processed using the SPSS statistical data 
processing program version 26 including normality tests, 
homogeneity tests, and parametric tests (One-way ANOVA, 
Paired Sample T-Test).

Ethical Considerations
This research complied with the declaration of 

Pharmaceutical Laboratory ethical principles for medical 
research involving animals subjects. The study was approved 
by the Ethics Review Board of the University of Andalas, 
Indonesia (No.22/UN.16.2/KEP-FK/2024).

RESULTS 

Based on the phytochemical screenings done to 96% 
ethanol turmeric extract (Curcuma longa Linn, syn. Curcuma 
domestica Val.), the group compounds found can be seen in 
Table 1.

Generally, compounds that can potentially act as anti-
fertility agents include steroids, alkaloids, flavonoids, and 
triterpenoids. After conducting phytochemical screening 
tests, it was found that turmeric contains alkaloids, flavanoids, 
tannins, saponins, and triterpenoids so there was a possibility 
that turmeric has an antifertility activity.

Results of testicular weight measurements in control rats 
at a low dose of 25 mg/KgBW, a medium dose of 50mg/
KgBW, and a high dose of 100 mg/KgBW after administering 
96% ethanol turmeric extract for 30 days were shown in 
Table 2. There was an increase and decrease in testicular 
weight in the test group compared to the control group. 

The average weight of the testes at a dose of 25 mg/KgBB 
was 1.31 grams with a standard deviation of 0.04 grams. At 
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a dose of 50 mg/KgBB the average weight of the testes was 
1.24 grams, a standard deviation of 0.10 grams, while at a 
dose of 100 mg/KgBB it was 1.24 grams with a standard 
deviation of 0.07 grams (Table 2).

Table 3 shows that were no significant differences in 
the weight of the right testicle (p = 0.081) and left testicle 
(p = 0.089) of the rat. 

The results of the Bonferroni multiple comparison test 
show that the weight of the right and left testicles at 25 mg/
KgBB, 50 mg/KgBB, and 100 mg/KgBB doses were not 
significantly different (Table 4). 

The results of the ANOVA P value show that that there 
was no difference in the average weight of the rat testicles 
(p = 0.079) (Table 5).

The results of the Bonferroni multiple comparison test 
show that the average weight of the rat testicles at 25 mg/
KgBB, 50 mg/KgBB, and 100 mg/KgBB doses were not 
significantly different (Table 6).

The testicular weight were compared with the body 
weight of the test animals on the 31st day to obtain the 
proportion of testicular weight to body weight. The tests 
performed were the normality test (Kolmogorov-Sminorv) 
and the homogeneity test (Homogeneity of Variance). A 
significance value of P>0.05 was obtained, which indicated 
that the data on the proportion of testicular weight at all 
test doses compared to the control were not statistically 
significant.

Table 1. Screening Results Phytochemicals
No. Identification Group Compound Criteria Test Results Information

1 Alkaloid Formed sediment white There was sediment white formed 
when Meyer's reagent was added

Positive

2 Flavonoid Color orange, red young, red Orange color became red Positive
3 Tannin Color blackish green / blue Orange color became green black Positive
4 Saponins Formed 5 minutes foam There was foam that was durable and stable Positive
5 Triterpenoid Formed brownish or violet 

ring on the border solution
Brownish ring formed on the border solution Positive

6 Steroid Formed blue greenish ring No blue greenish ring formed Negative

Table 3. Results of One-way ANOVA Test on Rats’ Right and Left Testicular Weights
Group N Right P Value Left P Value

Control 5 1.12 ± 0.17 0.081 1.11 ± 0.19 0.089
Dosage 25 mg/KgBB 5 1.30 ± 0.03 1.31 ± 0.05
Dosage 50 mg/KgBB 5 1.24 ± 0.93 1.24 ± 0.10
Dosage 100 mg/KgBB 5 1.25 ± 0.09 1.22 ± 0.07

Table 2. Mean Proportion of Testicular Weight in Control and Treatment Rats

Group
Testicular Weight

Correct
Mean±SD

Left
Mean±SD

Average testicular weight 
Mean±SD

Control 1.12 ± 0.17 1.11 ± 0.19 1.11 ± 0.18
Dosage 25 mg/KgBB 1.30 ± 0.03 1.31 ± 0.05 1.31 ± 0.04
Dosage 50 mg/KgBB 1.24 ± 0.93 1.24 ± 0.10 1.24 ± 0.10
Dosage 100 mg/KgBB 1.25 ± 0.09 1.22 ± 0.07 1.24 ± 0.07

Table 4. Post Hoc Multiple Comparison Test (Bonferroni) on the Rats’ Right and Left Testicular Weight

Group
Right Left

Control Dosage 
25 mg/KgBB

Dosage 
50 mg/KgBB

Dosage 
100 mg/KgBB Control Dosage 

25 mg/KgBB
Dosage 

50 mg/KgBB
Dosage 

100 mg/KgBB

Control - 0.089 0.52 0.38 - 0.08 0.53 0.86
Dosage 25 mg/KgBB 0.89 - 1.00 1.00 0.087 - 1.00 1.00
Dosage 50 mg/KgBB 0.52 1.000 - 1.00 0.53 1.00 - 1.00
Dosage 100 mg/KgBB 0.38 1.000 1.00 - 0.86 1.00 1.00 -
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DISCUSSION

The results of the testicular weight measurement showed 
a decrease but were not significantly different P>0.05. The 
decrease in testicular weight occurs due to the loss of epithelial 
germ cells that cannot regenerate due to age factors. This is in 
accordance with the results of additional observations, namely 
the calculation of the number of pachytene cells which are 
germ cells in the seminiferous tubules. From the data, it can 
be seen that there was a decrease in the number of germ cells 
along with the increasing dose given, but the decrease was 
not significantly different (p>0.05). This was also thought 
to be due to the fact that the optimal dose of 96% ethanol 
extract from turmeric has not been achieved for it to reduce 
testicular weight.10

The disruption of the spermatogenesis process and 
the decrease in the diameter of the seminiferous tubules, 
spermatozoa concentration and testicular weight from the 
observations above are closely related to the activity of the 
compounds contained in the 96% ethanol extract of turmeric 
itself. The results of phytochemical screening showed that 
there were alkaloids, saponins and steroids in 96% ethanol 
extract of turmeric. Although further research is needed on 
the types of alkaloids and saponins contained in turmeric, 
these compounds have been reported in several studies to 
interfere with the spermatogenesis process with different 
mechanisms. Alkaloids in the extract of oyong seeds,11 bitter 
melon fruit extract12 and beluntas leaf extract13 were reported 
to be able to suppress the secretion of reproductive hormones, 
namely testosterone, so that the spermatogenesis process is 
disrupted. In addition, reported that alkaloids are also used 
as short-term contraceptive agents.14 

Saponins founds in starfruit extract, bitter melon fruit 
extract, and pudding leaf extract were reported to be able to 
increase testosterone levels in the blood. Increased testosterone 
levels cause a feedback mechanism to the hypothalamus and 
pituitary. Testosterone will inhibit the hypothalamus from 
producing GnRH and inhibit the anterior pituitary from pro-
ducing LH, decreased LH causes decreased testosterone levels 
and decreased testosterone can cause epididymal atrophy.15

One type of steroid compound found in pomegranate 
seeds is estrone. Estrone (E1 or also known as oestrone) is an 
estrogenic hormone which is one of several natural estrogens, 
which also includes estriol and estradiol. Estrogen in the 
body comes from testosterone produced by Sertoli cells when 

stimulated FSH, which plays a role in spermiogenesis, namely 
the process of forming spermatid cells into spermatozoa. 
Increased amounts of estrogen can result in feedback reactions. 
Estrogen reduces FSH secretion in certain circumstances that 
will inhibit LH, thus affecting the spermatogenesis process.16

From the explanation above, it can be seen that the 
compounds contained in 96% ethanol extract of turmeric, 
namely alkaloids, saponins, and steroids, have a direct and 
indirect effect on the body's hormonal balance, especially 
those responsible for stimulating the spermatogenesis process, 
namely testosterone, luteinizing hormone, follicle stimulating 
hormone, estrogen and growth hormone.17

Testosterone, secreted by Leydig cells located between 
the seminiferous tubules in the testes, is important for the 
growth and division of germ cells in the testes, which is the 
first stage in sperm formation. Luteinizing Hormone (LH), 
secreted by the anterior pituitary gland, stimulates Leydig 
cells to secrete testosterone. Follicle Stimulating Hormone 
(FSH), is also secreted by the anterior pituitary gland, 
stimulating Sertoli cells; without this stimulation, the change 
of spermatids into sperm (spermiogenesis process) will not 
occur. Estrogen, formed from testosterone by Sertoli cells 
when stimulated by FSH hormone, is also important for 
spermiogenesis. Growth Hormone (GH) is needed to initiate 
the initial division of spermatogonia.18

Testicular weight and size are the best initial assessments 
for spermatogenesis. The testes are genital organs that can 
produce spermatozoa and sex hormones. Inside the testes 
are seminiferous tubules, connective tissue, and blood vessels. 
The seminiferous tubules are the largest components of the 
testes. a condition when the testes shrink in size and function, 
which causes damage or atrophy to the cells that make up 
the seminiferous tubules, resulting in a decrease in testicular 
weight. A decrease in testicular weight reflects microscopic 
changes in spermatogenesis (sperm production) and atrophy 
of the cells that make up the seminiferous tubules that play 
a role in sperm formation.19

The average results of the proportion of testicular weight 
in the medium dose group (50 mg/KgBW) experienced an 
insignificant decrease compared to the control group. The 
insignificant decrease in testicular weight is likely due to 
the loss of spermatogenic elements in the testes. Changes 
in testicular weight can reflect changes in the seminiferous 
tubules and interstitial edema, so it is suspected that the 
administration of the extract affects the spermatogenesis 

Table 5. Results of One-way ANOVA Test on Average 
Weight of Rat Testicles

Group N Average Testicular 
Weight P value

Control 5 1.11 ± 0.18 0.079
Dosage 25 mg/KgBB 5 1.31 ± 0.04
Dosage 50 mg/KgBB 5 1.24 ± 0.10
Dosage 100 mg/KgBB 5 1.24 ± 0.07

Table 6. Post Hoc Multiple Comparison Test (Bonferroni) on Average 
Weight of Rat Testicles

Group Control Dosage 
25 mg/KgBB

Dosage 
50 mg/KgBB

Dosage 
100 mg/KgBB

Control - 0.07 0.49 0.55
Dosage 25 mg/KgBB 0.07 - 1.00 1.00
Dosage 50 mg/KgBB 0.49 1.00 - 1.00
Dosage 100 mg/KgBB 0.55 1.00 1.00 -
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process in mice. A correlation was seen between testicular villi, 
germ cells, and tubule diameter. Condorelli et al. stated that 
normal spermatogenesis is only possible in normal-sized testes. 
A progressive decrease in sperm count and total sperm count 
has been reported in infertile men with a decrease in total 
testicular volume. A significant correlation has been found 
between testicular volume and spermatogenesis which is used 
as a consideration as an indicator of testicular function.20

The imbalance of these hormones can reduce or even 
prevent spermatogenesis from occurring, thus causing 
infertility. Disruption of the spermatogenesis process will then 
affect the decrease in the diameter of the seminiferous tubules 
so that the number of mature spermatozoa in the epididymis 
decreases and results in a decrease in testicular weight.21

CONCLUSION AND RECOMMENDATIONS

The decrease and increase in testicular weight were 
insignificant compared to the control. It can be concluded 
that administration of 96% ethanol turmeric extract at doses 
of 25 mg/KgBW, 50 mg/KgBW, and 100 mg/KgBW for 30 
days did not affect the weight of rat testes. Further research 
is needed on the potential of 96% ethanol turmeric extract as 
an antifertility agent, including the optimal dose of use, the 
presence or absence of a recovery process after stopping the 
extract, the side effects, and the content of active compounds 
responsible for the antifertility effect and its mechanism.

Isolation of compounds in 96% ethanol turmeric extract 
needs to be done to determine its antifertility effect as well 
as the microscopic examination of the testes to confirm 
spermatogenesis or pathological changes in the testes as an 
effect of the extract.
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