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					Article history:  

					Reproductivity is an important aspect of overall well-being for individuals and populations. The  

					World Health Organization (WHO) estimates that infertility cases in the world are around 8%–  

					10%. Sungkai leaves (Peronema canescens Jack.) contain apigenin compounds which are  

					flavonoid derivatives. Apigenin as an antioxidant helps neutralise free radicals by protecting the  

					ovaries from damage. This study aims to determine the effect of administering active isolates of  

					sungkai leaf on the fertility of female albino mice. Twenty-four female mice divided into four  

					groups of six each were used in this study. The test group was given an oral suspension of active  

					apigenin isolate of sungkai leaves at doses of 1 mg/kg bw, 25 mg/kg bw, and 50 mg/kg bw for 14  

					days. The negative control group was only given a 0.5% Sodium CMC suspension. On the 15th  

					day, the mice were sacrificed under inhalation anaesthesia using ether, both ovaries were removed,  

					and histopathological preparations were made to determine the number of follicles. The results  

					showed an increase in the number of primary, secondary and de graaf ovarian follicles. The  

					increase in the number of ovaries was optimal at a dose of 50 mg/kg. This study concluded that  

					apigenin isolated from sungkai leaves has the potential to enhance fertility in women.  
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					Introduction  

					The production of estrogen and progesterone is influenced by the  

					Reproductivity is an important aspect of overall well-being,  

					and factors that influence fertility can have a significant impact on  

					individuals and populations.1 Fertility is the ability to become pregnant  

					and produce offspring from one or more women.2 Fertilisation is  

					defined as the process of the nucleus of a male gamete cell  

					(spermatozoon) fusing with a female gamete cell (ovum) which usually  

					occurs in the uterine tube, resulting in a single cell called a zygote.3 The  

					estimated cases of infertility in the world are reported by the World  

					Health Organization (WHO) to be around 8% - 10% in married couples,  

					the global population picture is around 2 million new infertile couples  

					each year and this number continues to increase.4  

					gonadotropic releasing hormone (GnRH) in the hypothalamus  

					luteinizing hormone (LH) and follicle-stimulating hormone (FSH) in  

					the pituitary gland. Estrogen is majorly produced by ovarian follicles  

					and the corpus luteum. Estrogen production begins during the early  

					phase of follicular development.6  

					Indonesia is known for its abundant natural products, and Indonesians  

					use traditional medicine. About 80% of people in developing countries  

					use herbal medicine to treat diseases.7 They believe that traditional  

					medicine has a much lower risk of side effects compared to orthodox  

					drugs. One of the plants that are often used as a traditional medicine in  

					Indonesia is Peronema canescens Jack.8  

					Indonesian Reproductive Endocrinology and Fertility (HIFERI) 2019  

					stated that the prevalence of infertility in women aged 15-49 years is  

					around 22-28% in the Asian region. In Indonesia, the prevalence  

					reaches 2.6 million people. Between 40 -50% of women have been  

					implicated in infertility cases, with 30% men, and the others, both  

					couples (20 -30%). This can be influenced by lifestyle and co-  

					morbidities.5 The ovary is a female reproductive organ that produces  

					ova and reproductive hormones (estrogen and progesterone). The  

					development and formation of egg cells in the ovary are influenced by  

					the interaction between intrafollicular steroid hormones with growth  

					factors, the hypothalamic and pituitary systems.  

					The Sungkai (Peronema canescens Jack) plant is used by the Dayak  

					people of East Kalimantan for treatment or care of various conditions.  

					This plant is often used as an antiemetic, antipyretic, analgesic, and also  

					used as a mixture of spices in bath water for women who have just given  

					birth to promote healing. In other areas, sungkai plants are also used as  

					a natural fertility enhancer containing secondary metabolites in the form  

					of alkaloids, terpenoids, steroids, flavonoids, and tannins.9.  

					Apigenin acts as an antioxidant and it increases cell viability and or  

					reduces tissue damage by increasing resistance to oxidative stress  

					triggers. Apigenin also possesses in vivo and in vitro anti-inflammatory  

					activity. In in vitro studies, apigenin prevented the inflammatory  

					response of macrophage cells stimulated by lipopolysaccharide (LPS)  

					by increasing the reduction of nitric oxide (NO) production. Due to its  

					potent antiproliferative effect, in vitro and in vivo experiments have  

					confirmed its anticancer properties10. This study aims to explore the  

					effectiveness of apigenin on ovarian follicles with the ultimate goal of  

					providing a more natural option to increase fertility in women.  
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					Materials and Methods  

					Official Journal of Natural Product Research Group, Faculty of  

					Pharmacy, University of Benin, Benin City, Nigeria  

					Materials and tools  

					These include digital scales (OHAUS®), measuring cups (IWAKI®),  

					beaker glasses (IWAKI®), stirring rods, mouse probes, 1 mL syringes,  

					plastic cages, gloves, feeding containers, a set of surgical instruments,  
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					surgical boards, surgical scissors, filter paper, object glasses, cover  

					glasses, object glasses, Olympus CX 23® binocular microscopes,  

					solution, 96% alcohol, harry's hematoxylin solution, ammonia water  

					solution, shor's dye, and standard mouse feed.  

					apigenin isolate compounds, 0.5% Sodium CMC, distilled water, 10%  

					formalin solution, absolute alcohol solution, acetone solution, xylol  

					in the ovarian preparation using a binocular Olympus CX 23  

					microscope with 100x and 400x magnification.  

					Ethical Clearance Approval  

					Statistical Analysis  

					Ethical approval was obtained from the Andalas University Pharmacy  

					Ethics Committee with Number 108/UN16.10.D.KEPK-FF/2024.  

					Data were statistically analyzed using one-way analysis of variance  

					(ANOVA) and Duncan's advanced test to investigate the differences  

					between groups. Data results were significant if they had a p-value  

					<0.05.  

					Preparation of Test Animals and Test Samples  

					Twenty-four female mice aged 2-3 months with an average weight of  

					20-35 g were acclimatised for seven days before treatment. The test  

					animals were divided into four groups (I-IV): Group I was a negative  

					control, given a suspension of 0.5% sodium CMC, and groups II, II,  

					and IV were test groups of active isolate suspension of apigenin. The  

					apigenin suspension was prepared using 0.5% sodium carboxymethyl  

					cellulose (CMC) as a suspending agent. First, a 0.5% CMC solution was  

					made by dissolving 0.5 g of sodium CMC in 100 mL of distilled water  

					while stirring continuously until a uniform and viscous solution was  

					formed. The required doses of apigenin (1 mg/kg bw, 25 mg/kg bw, and  

					50 mg/kg bw) were then weighed according to the body weight of each  

					mouse. The measured apigenin was first mixed with a small amount of  

					the 0.5% CMC solution to form a paste, and then the remaining CMC  

					solution was gradually added while stirring continuously to ensure a  

					homogeneous suspension. The dose variations given were 1 mg/kg bw,  

					25 mg/kg bw, and 50 mg/kg bw for 14 days.  

					Results and Discussion  

					In this study, observations were made on the number of primary,  

					secondary, and de Graaf follicles in the ovaries of mice in the control  

					and the test groups by administering apigenin suspension at various  

					doses of 1 mg/kg bw, 25 mg/kg bw, and 50 mg/kg bw. The results were  

					subjected to statistical tests using SPSS 30.0 to determine the average  

					difference between two or more groups of data samples. The results  

					showed that administering apigenin at various doses can affect the  

					average number of follicles. Apigenin is an organic compound, the main  

					component of flavonoids, classified in the flavone group. Apigenin has  

					the potential as a good antioxidant that increases cell viability and  

					reduces tissue damage by increasing resistance to oxidative stress  

					triggers. Flavonoids in plants can scavenge reactive oxygen species and  

					free radicals by stopping oxidation reactions that donate hydrogen  

					atoms11.  

					Observation of the Number of Ovarian Follicles  

					Mice were sacrificed under chloroform anaesthesia on the 15th day to  

					remove the ovaries. The organs that were successfully removed were  

					then placed in an ointment pot containing 0.9% NaCl and drained using  

					filter paper. The ovaries were stored in microtubes containing Neutral  

					Buffered Formalin (NBF) 10% for further histopathology preparation  

					with Hematoxylin Eosin tissue staining process for further observation.  

					The number of primary, secondary, and de Graaf follicles was observed  

					The effects of the administration of Apigenin on the ovarian follicles of  

					female mice are shown in Table 1. The table shows that increasing the  

					dosage of apigenin raises the number of the right ovarian follicles in the  

					treated mice. The increase in the average number of follicles in this  

					study was thought to be due to the administration of apigenin  

					suspension. Apigenin is estrogenic and restores the secretion and  

					concentration of sex hormones including LH, FSH, estradiol, and  

					testosterone. Apigenin increased the levels of progesterone,  

					Table1. The average of the right ovarian follicles of female mice in response to administrationof isolate Apigenin from sungkai leaves  

					(Peronema cannescens Jack.) for 14 days.  

					Group  

					The mean number of The mean number of The mean number of  

					primary follicles ± SD  

					secondary follicles ± SD  

					Graafian follicles ± SD  

					Negative Control  

					7.00±1.67  

					6.33±2.50  

					10.17±3.81  

					3.67±2.16  

					4.67±2.16  

					4.00±2.00  

					7.17±1.47  

					6.67±3.72  

					9.83±2.40  

					Dosage 1 mg/kg bw  

					Dosage 25 mg/kg bw  

					Dosage 50 mg/kg bw  

					13.33±3.20  

					8.00±3.52  

					11.00±2.44  

					Table 2. The average left ovarian follicle of female mice in response to the administration of isolate Apigenin from sungkai .leaves  

					(Peronema cannescens Jack.) for 14 days.  

					Group  

					The mean number of primary  

					follicles ± SD  

					The mean number of  

					secondary follicles ± SD  

					The mean number of  

					Graafian follicles ± SD  

					Negative Control  

					Dosage 1 mg/kg bw  

					Dosage 25 mg/kg bw  

					6.00±2.28  

					5.33±2.06  

					8.00±2.28  

					4.33±1.50  

					3.17±1.72  

					4.83±2.31  

					7.00±2.75  

					5.50±2.42  

					8.00±5.32  

					Dosage 50 mg/kg bw  

					8.83±1.16  

					6.83±1.32  

					12.00±3.68  
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					17β-estradiol, and dehydroepiandrosterone in the culture medium,  

					decreased ROS, follicle diameter, antrum formation, and extended  

					oocyte survival. Phytoestrogen compounds in apigenin can bind to  

					endogenous estrogen receptors in the ovaries and will cause estrogenic  

					effects. Estrogen plays a role in increasing the expression of FSH  

					receptors so that FSH will bind to the receptors to stimulate the growth  

					and development of follicles.12. The results of the study showed an  

					increase in the right and left ovarian follicles of mice given apigenin  

					suspension. The ovaries are the main reproductive organs in the female  

					reproductive system that play a role in producing ovaries and the quality  

					of follicles produced by the ovaries. The production of ovaries is also  

					influenced by the nutrition and lifestyle of an individual. The ovaries  

					function to maintain the number of corpus luteum and produce oocytes  

					and reproductive hormones in women. In this study there were  

					differences in the number of primary, secondary, and de Graaf ovarian  

					follicles ovaries of the control group with the treatment group, showing  

					that the sungkai leaf apigenin isolate affected the ovarian follicles of  

					mice. This FSH hormone is responsible for stimulating the follicles in  

					the ovaries to reach maturity. This follicular period is the reason the  

					study was conducted within 14 days of administering the apigenin  

					suspension. Administration of apigenin suspension in low doses did not  

					have a significant effect and at high doses, it had a significant effect on  

					the average number of primary, secondary, and de Graaf follicles  

					compared to other doses. This is because the effect of phytoestrogens  

					in causing estrogenic effects requires accuracy in the dosage given.  

					Various studies have shown that plant phytoestrogens have the potential  

					in the management of menopause as hormone replacement therapy,  

					reproductive health, and immune system regulation.13,14 For this  

					statistical test, the Shapiro-Wilk Normality test was conducted to  

					determine whether the data was normally distributed or not. From the  

					Shapiro-Wilk test data, a significance value of > 0.05 was obtained and  

					it was concluded that the research data was normally distributed.  

					Furthermore, the homogeneity and ANOVA tests were carried out  

					simultaneously. From the homogeneity results, a significance value of  

					> 0.05 was obtained so it was concluded that the data was  

					homogeneous. The results of the One Way ANOVA test showed a  

					significance value of <0.05, which indicates that there is a significant  

					between groups, and further Duncan's test to determine the differences  

					in ovarian follicles with dose variations, shows that apigenin  

					compounds produced antioxidant effects and estrogenic properties that  

					improved the quality of ovarian follicles. Another study by Wang 2021,  

					showed similar results, where by reducing sperm quality through the  

					Prmt7/Akt3 pathway14. Apigenin ameliorates the endocrine and  

					metabolic comorbidities associated with polycystic ovarian syndrome  

					(PCOS). Apigenin exerted beneficial effects on hormonal levels, lipid  

					profiles, body weight, and glucose levels in PCOS rats. The flavonoid  

					Apigenin also reduced oxidative stress, increased the number of healthy  

					follicles, and helped in regaining the pleura of follicles. The treatment  

					also inhibited the levels of important inflammatory cytokines TNF-α  

					and IL-6 and confirmed the involvement of inflammatory mediators15.  

					The histological structure of primary follicles, secondary follicles, and  

					de Graaf follicles following apigenin administration is presented in  

					Table 3 and Table 4. The results reveal no damage was found to the  

					tissue structure of the ovaries or the structure of primary follicles,  

					secondary follicles, and de Graaf follicles due to apigenin  

					administration.  

					Table 3. Histology results of the ovaries of experimental animals. The network shows ovarian follicles at 100x magnification  

					.

					Negative  

					control  

					1 mg/kg bw  

					25 mg/kg bw  

					50 mg/kg bw  

					NOTE: Effects of Apigenin administration at 1, 25 and 50 mg/kg bw on the histoarchitecture of mice ovaries  
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					Table 4. Histological structure of ovarian follicles in experimental animals  

					Primary Follicle  

					Secondary Follicle  

					De Graaf Follicle  

					female rat ovary and uterine horns. Biomed J Sci Tech Res.  

					2018;2(1):2073-2080.  

					Conclusion  

					Administration of apigenin suspension in various doses increased the  

					average number of ovarian follicles in mice (Mus musculus). The  

					increase in primary follicles, secondary follicles, and de Graaf follicles  

					was optimal at an oral dose of 50 mg/kg bw. It can be concluded that  

					the research on apigenin compounds from sungkai leaves has the  

					potential to be used in the management of female fertility problems.  

					7. Syofyan S, Wulandari A, Alen Y, Diliarosta S, Kurniawan  

					H, Noverial N, Putra PP, Dillasamola D. Effects of Ethanol  

					Extract of Sungkai (Peronema canescens Jack.) on Fertility  

					of Female Wistar Mice (Mus musculus L.). Trop. J. Nat.  

					Prod. Res. 2023; 7(5):28663-28669.  

					8. Susanti E & Fadhli H. Everything About Sungkai. (Riau  

					College of Pharmaceutical Sciences, Pekanbaru, 2024).  

					9. Chen P, Chen F, Guo Z, Lei J, Zhou B. Recent advances in  

					bioeffect, metabolism, stability, and delivery systems of  

					apigenin, a natural flavonoid compound: challenges and  

					perspectives. Front. Nutr.2023; 10:1–14.  

					10. Fadlilaturrahmah F, Putra AM, Rizki MI, Nor T. Qualitative  

					Test of Antioxidant and Antityrosinase Activity of n-Butanol  

					Fraction of Sungkai Leaves (Peronema canescens Jack.)  

					Using Thin Layer Chromatography. J. Pharmascience.  

					2021;8(2):90-101.  

					Conflict of interest  

					The author reports no conflicts of interest in this work.  

					Authors’ Declaration  

					The authors hereby declare that the work presented in this article is  

					original and that any liability for claims relating to the content of this  

					article will be borne by them.  

					11. Akbaribazm M, Goodarzi N, Rahimi M. Female infertility  

					and herbalmedicine: An overview of the new findings. Food  

					Sci. Nutr. 2021;9(10):5869-5882.  

					Acknowledgements  

					12. Glazier MG, Bowman MA. A review of the evidence for the  

					use of phytoestrogens as a replacement for traditional  

					estrogen replacement therapy. Arch. Intern. Med.  

					2001;161(9):1161-1172.  

					The author would like to thank LPPM Universitas Andalas, which  

					funded the research of a undergraduate thesis research scheme (PSS)  

					with contract number 134/UN16.19/PT.01.03/PSS/2024, on July 17,  

					2024.  

					13. Desmawati D, Sulastri D. Phytoestrogens and their health  

					effect. Open Access Maced. J. Med. Sci. 2019;7(3):495.  

					14. Wang B, Zhang M, Guo J, Liu Z, Zhou R, Guo F, Li K, Mu  

					Y.The Effects of Flavonoid Apigenin on Male Reproductive  

					Health: Inhibition of Spermatogonial Proliferation through  

					Downregulation of Prmt7/Akt3 Pathway. Int J Mol Sci.  

					2021;22(22):12209. doi: 10.3390/ijms222212209.  

					15. Peng F, Hu Y, Peng S, Zeng N, Shi L. Apigenin exerts  

					protective effect and restores ovarian function in  

					dehydroepiandrosterone induced polycystic ovary syndrome  

					rats: a biochemical and histological analysis. Ann Med.  

					2022;54(1):578-587.  

					References  

					1. Sirotkin AV, Fabian D, Babeľová J, Vlčková R, Alwasel S,  

					Harrath AH. Body fat affects mouse reproduction, ovarian  

					hormone release, and response to follicular stimulating  

					hormone. Reprod. Biol. 2018; 18: 5–11.  

					2. Strauss JF, Barbieri RL, Dokras A, Williams CJ, Williams  

					SZ, editors.Yen and Jaffe's Reproductive Endocrinology  

					Physiology, Pathophysiology, and Clinical Management.  

					Fertil Steril. 2023; 92(6):2125  

					3. Barrett KE, Barman SM, Brooks HL & Yuan J. Ganong's  

					Review of Medical Physiology. In Ganong's Review of  

					Medical Physiology (McGraw-Hill Education, New York,  

					2019).  

					4. World Health Organization.World Health Statistics.  

					Switzerland. 2019.  

					5. Hendarto H, Wiweko B, Santoso B, Harzif AK. Consensus  

					on Interdependence Handling. (2019).  

					1. 6.Clarke BL, Khosla S. Female reproductive system and  

					bone. Arch. Biochem. Biophys. 2010;503(1):118-128.).  

					6. Nâ Z, AdÃ B, Daouda KK, Koffi K. Effects of the aqueous  

					extract of Cnestis ferruginea on the histological structure of  

					1158  

					© 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

				

			

		

	EPUB/images/img_07.png





EPUB/images/img_06.png





EPUB/images/img_08.png





EPUB/images/img_05.png






EPUB/toc.xhtml

Table of Contents


		Page






EPUB/images/img_02.png
i
TINIR
==





EPUB/images/img_01.png










EPUB/images/img_11.png





EPUB/images/img_10.png





EPUB/images/img_12.png





