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ABSTRACT 

 

Premenopause is a physiological condition in a female individual that has entered 

the aging period, a condition usually characterized by elevated MDA levels and de-

creased estrogen levels. The objective of this study was to determine the level of 

ovarian MDA and estradiol serum levels of premenopausal white rat blood after oral 
turmeric powder treatment. The animals used were 30 female Wistar strains white 

rat, age 12 months with an average body weight 200-250 g. The animals were di-

vided into 6 groups, namely the negative control group (P0) with 4 ml/day distilled 

water treatment; positive control group (P1), this group was treated with pure cur-
cumin powder 6.75 mg/kg BW; treatment group 1 (P2), group was treated with tur-

meric powder 100 mg/kg BW; treatment group 2 (P3); treatment group 3 (P4); and 

treatment group 4 (P5), these group were treated with turmeric powder at 200 mg/kg 

BW; 400 mg/kg BW; and 800 mg/kg BW dose respectively. Oral Treatment was 
administered daily for 27 days. Blood collection was performed on days 0, 14, and 

28. The ovarian collection was conducted on day 28. MDA ovarian level was meas-

ured using TBA method and blood serum estradiol level was measured using ELISA 

method. The results exhibited that the positive control group (P1) and the treatment 
group (P2-P5) showed significantly lower ovarian MDA levels compared with the 

negative control group (P0). The turmeric powder dose 200 mg/kg BW (P3) can 

increase estradiol levels by day 14 (3.32 ± 0.26 ρg/mL) and at day 28 (4.01 ± 0.26 

ρg/mL). 
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Introduction 

The age of an individual affects reproductive 

ability [1]. Climacteric is a transitional period 

from reproductive individuals to non-reproduc-

tive, which is divided into 4 stages. These stages 

are premenopausal, perimenopause, menopause, 

and postmenopausal [2]. The premenopausal stage 

is characterized by a gradual decline in ovarian 

function, estrus cycle changes, slow follicular de-

velopment, and reduced estrogen hormone pro-

duction [3]. Women premenopausal stage occurs 

at around 40 years old [4], whereas a decrease in 

ovarian function in mice is reported to occur at 8-

12 months depending on the strain [5]. 

Turmeric powder contains curcumin that can 

function as an antioxidant [6]. Curcumin is an 

electrophilic component capable to activate Nu-

clear related factor 2 (Nrf2) which plays an im-

portant role in the transcription of second phases 

detoxification enzymes, such as glutathione S-

transferase (GST), NAD (P) H quinone oxidore-
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ductase 1 (NQO1) and glutamylcysteine synthe-

tase (GCS) [7]. Phase II detoxification enzyme 

groups protect cells from free radicals, especially 

from the ROS group [8]. Reactive oxygen species 

(ROS) are part of free radicals derived from cellu-

lar energy metabolism and steroidogenesis pro-

cesses [9]. 

Free radicals in the body are highly reactive 

(unstable) and can cause lipid peroxidation [10]. 

Lipid peroxidation may cause oxidative damage to 

long-chain unsaturated fatty acids resulting in 

malondialdehyde (MDA). MDA levels are often 

used as an index of measurement of free radical 

activity [11]. 

Turmeric powder contains curcumin and its 

derivatives possess biological activity as antioxi-

dants or free radical degrader. Curcumin has an ar-

omatic ring structure with one phenolic hydroxy 

group on each of its aromatic rings [12]. This phe-

nolic hydroxy group function as a hydrogen atom 

donor in an unstable free radical so that it becomes 

more stable [9]. 

Turmeric powder also contains phytosterols 

(β-sitosterol and stigmasterol) [13], phytosterol 

function as a precursor of the natural estrogen hor-

mone (estrogenic function) because structurally 

and functionally, phytosterols have a structure 

similar to cholesterol which is a natural precursor 

synthesis of steroid hormones such as estrogen 

[14]. 

Turmeric powder contains curcumin which is 

an antioxidant and has a phenolic hydroxy group 

(polyphenols). It is suspected to be an electron do-

nor to unstable free radicals [9]. The content of 

curcumin in turmeric powder is expected to reduce 

the levels of MDA which is a product of the lipid 

peroxidation process, where the process of lipid 

peroxidation is caused by the presence of free rad-

icals which is a product of the body's normal me-

tabolism. Turmeric powder also contains phy-

tosterol that are thought to function as precursors 

of steroid hormones synthesis such as estradiol 

[14]. Hence its administration is orally expected to 

increase hormone estradiol level. 

 
Material and Methods 

Research design 

The research design was a complete random-

ized design with 6 treatments. Every method in 

this study was approved by Veterinary Depart-

ment, Udayana University Ethics Committee (cer-  

tificate number: No: 204/KE-PH-Lit-1/III/2016). 

Each treatment was repeated 5 times. The treat-

ment consisted of several groups, which are de-

scribed as follows: 

a. The negative control group (P0), a group of 

animals with 4 ml distilled water 

b. The positive control group (P1), a group of an-

imals administered pure curcumin at a dose of 

6.75 mg/kg body weight (BW) [15]. 

c. The treatment group 1 (P2), a group of animals 

treated with 100 mg/kg BW turmeric powder 

[16]. 

d. The Treatment group 2 (P3), a group of ani-

mals which was administered with 200 mg/kg 

BW turmeric powder  

e. The Treatment group 3 (P4), a group of ani-

mals which was administered with 400 mg/kg 

BW turmeric powder  

f. The Treatment group 4 (P5), a group of ani-

mals treated with 800 mg/kg BW turmeric 

powder 

 

Animals 

The study was conducted on 30 white female 

rats (Rattus norvegicus) wistar strain, age 12 

months, with an average weight of 200 – 250 g. 

The animals were obtained from LPPT Gajah 

Mada University.  

 

Research method 

The treatment of turmeric powder is given 

orally on daily basis for 27 days. Blood collection 

was performed on days 0, 14, and 28, followed by 

a procedure for measurement of blood serum es-

tradiol levels using the enzyme-linked immuno-

sorbent assay (ELISA) method. On the 28th day, 

the animals were subject to cervical dislocation 

(breaking of the neck) prior to surgery. Surgery 

and ovarian organ collection were performed for 

the procedure of measuring MDA ovarian level 

using thiobarbituric acid (TBA) method. 

 

Determination of MDA Level by TBA Method 

Measurement of MDA levels of the ovaries 

used TBA reagents. Rats ovary organ was washed 

using saline phosphate buffer, then crushed using 

mortar. A potassium chloride buffer solution with 

ratio 1 : 10 was added afterward. The homogenate 

is inserted into a polypropylene tube (microtube) 

and centrifuged at 10,000 rpm for 10 minutes at 

4°C. The supernatant was taken at 50 μL and 500  
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μL TBA, and 250 μL trichloroacetic acid (TCA) 

were then homogenized. The homogenate was 

heated using water bath at 100°C for 5 minutes, 

then centrifuged at 12,000 rpm for 5 minutes, at 

25°C. Absorbance value was determined using 

UV spectrophotometer at 532 nm wavelength 

[17]. 

 

Determination of estradiol hormone level by 

ELISA method  

Blood collection is done by cutting the tail end 

of the animals, the blood dripping from the tail end 

is immediately accommodated into the ethylenedi-

aminetetraacetic acid (EDTA) tube. After set aside 

for 2 hours, it was then centrifuged at 3,000 rpm 

for 10 minutes to obtain serum. The serum was an-

alyzed by ELISA method using estrogen ELISA 

kit (Elabscience brand) to determine estradiol hor-

mone levels. 

The reagent was left at room temperature (18-

25°C) before use, coating was conducted into well 

microplate, micro-pipetting 50 μL standard solu-

tion and samples were put into well microplate on 

different columns, 100 μL estradiol enzyme con-

jugate for each microplate, incubation at 37°C for 

2 hours in dark place and covered with aluminum 

foil, then washed with 300 μL washing solution, 

repeated for 5 times. 100 μL TBM substrate solu-

tion was added to each microplate according to the 

sequence. It was incubated for 20 minutes at room 

temperature, covered with aluminum foil. 50 μL 

stop solution were added into each microplate gen-

tly to stop the reaction. Well microplate is inserted 

into ELISA spectrophotometer. It was then ana-

lyzed and observed at 450 nm wavelength [18]. 

 

Results and Discussion 

A group of animals treated with pure curcumin 

powder (positive control) and a group of animals 

treated with turmeric powder showed significantly 

decreased MDA levels compared with the nega-

tive control group (aquadest). The positive control 

group (P1) showed the lowest decrease in MDA 

levels of 24.86 ± 5.77 μmol/g (Figure 1).  

Decreased levels of MDA after turmeric pow-

der treatment is suspected because of the content 

of curcumin that serves as an antioxidant. The pro-

vision of curcumin therapy can reduce levels of 

MDA in the parotid gland of white rats [19]. Cur-

cumin has antioxidant activity, a superoxide scav-

enger, and free radical degrader [20]. Curcumin is 

also thought to have a function as a species reac-

tive oxygen cleaner and reactive oxygen species or 

is responsible for protecting DNA against damage 

caused by free radicals and protecting hepatocytes 

from various toxins [12]. 

The function of curcumin as an antioxidant 

and free radical degrader is thought due to curcu-

min structure having phenolic groups, which can 

donate H+ electrons to reactive free radicals hence 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. MDA level (μmol/g) of premenopausal ovarian white rats after turmeric powder treatment. P0-P5 indi-

cate treatments. Letter indicate significant differences based on the Tukey HSD test (α = 0.05). Error 

bars indicate standard error of the mean of three replicates. 
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causing them to be more stable [21]. 

Free radicals are a product of the body's nor-

mal metabolism. One of the free radicals is the Re-

active Oxygen Species (ROS) group [10]. ROS 

can cause lipid peroxidation, a chain reaction that 

will produce MDA, inhibition of the free radical 

activity of ROS group by curcumin will inhibit 

also lipid peroxidation process and cause decreas-

ing MDA production [22]. 

The antioxidant mechanism of curcumin pos-

sessing the phenolic group is a hydrogen atom do-

nor. The antioxidant compound (AH) can provide 

the hydrogen atom rapidly to the lipid radical (R●, 

ROO●) and convert it to a more stable form (RH 

and ROH), while the antioxidant radical derivative 

(A●) has a more stable state compared to lipid rad-

ical [11]. 

 

R● + AH → RH + A● 

ROO● + AH → ROH + A● 

 

Pure curcumin powder and turmeric powder 

treatment may increase serum estradiol levels of 

test animals on the measurement at day 14’s estra-

diol levels, except turmeric rhizome 100 mg/kg 

BW (P2) dose which exhibits no improvement 

compared to control group. Based on estradiol 

level measurement on day 28, only 200 mg/kg 

(P3) dose treatment showed an increase in estra-

diol levels compared with negative controls (Fig- 

ure 2). 

Increased estradiol levels of white rats blood 

serum after turmeric powder treatment is sus-

pected due to the phytoestrogen compounds con-

tent in the form of phytosterols on turmeric pow-

der β-sitosterol and stigmasterol [13]. [23] ex-

plains that the content of phytoestrogens in tur-

meric powder ethanol extract can increase rats 

blood serum estrogen levels. Phytoestrogens 

likely to directly or indirectly affect elevated rats 

estrogen level [24], the indirect effect of phytoes-

trogens on estrogen levels increase is a structural 

and functional similarity of phytoestrogens with 

cholesterol, possessing estrogenic function as a 

natural precursor of the synthesis of steroid hor-

mones such as estrogen [25]. 

Estrogen is a steroid hormone that has an es-

trogenic function with many pathways, one of 

which is affecting the secretion of hormones folli-

cle stimulating hormone (FSH) and luteinizing 

hormone (LH) through a feedback mechanism 

[26]. The main natural estrogens in humans are es-

tradiol, estrone, and estriol. Estradiol and estrone 

are produced by ovarian granulosa and ovarian 

cells, while estriol degrades estradiol, estrone, and 

the production of the placenta [27].  

The estrogenic potential of phytoestrogens on 

turmeric powder was suggested can increases es-

trogen levels in the blood [28]. The content of tur-

meric powder is similar to cholesterol structure. It 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Estradiol level (ρg/mL) of premenopausal white rat blood serum after turmeric powder treatment. P0-

P5 indicate treatments. Letter indicate significant differences based on the Tukey HSD test (α = 0.05). 

Error bars indicate standard error of the mean of three replicates. 
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serves as a precursor to the synthesis of steroid 

hormones such as estrogen [25]. 

Phytoestrogens may possess direct effect on 

increased blood estrogen levels by a direct action 

of phytoestrogens in ovarian granulosa cells [24]. 

Direct action of phytoestrogens in estrogen levels 

increase, for example by the addition of phytoes-

trogens from outside the body (exogenous estro-

gens) will work by blocking the production of 

Gonadotropin Releasing Hormone (GnRH) from 

the hypothalamus which will impact on the re-

duced production of FSH and LH hormones from 

the pituitary, the ovarian follicle develops a mini-

mum and does not ovulate, this condition will re-

tain follicular granulosa cells to continue produc-

ing estrogen [23]. 

 

Conclusion 

The treatment of turmeric powder adminis-

tered orally can significantly decrease mature 

ovarian MDA levels. Treatment of turmeric pow-

der at a dose of 200 mg/kg BW may increase the 

blood estradiol levels of white rats on days 14 and 

28.    
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