



Histoprotective Potential of Vitamin C on the Uteri of Female Albino Rats Administered Oral Contraceptive  

Abstract

Background: Postinor-2 is a widely used oral emergency contraceptive that plays a crucial role in preventing unintended pregnancies among women of reproductive age. However, repeated use of Postinor-2 has been associated with toxicity and adverse effects on the female reproductive system. Vitamin C, a potent antioxidant, has been proposed to protect tissues from oxidative damage. Its capacity to mitigate Postinor-2 induced uterine alterations remains unclear, highlighting the need for further investigation into its histoprotective potential on the uterus.

Aim: To assess the histoprotective potential of vitamin C against Postinor-2 induced uterine alterations in female albino rats.

Methodology: Fifteen female albino rats, approximately 10 weeks old with an average body weight of 120 ± 1.50 g, were randomly placed into three groups: Group 1 (control), Group 2 (Postinor-2), and Group 3 (Postinor-2 + vitamin C). Group 1 received no treatment. Group 2 was administered Postinor-2 solution at a dose of 1.56 mg/kg body weight daily for 30 days, while Group 3 received the same dose of Postinor-2 in combination with vitamin C solution at 333.3 mg/kg body weight daily for 30 days. All treatments were administered orally. At the end of the treatment period, the uteri were harvested from the experimental rats, rinsed in normal saline, and fixed in 10% buffered formalin for 24 hours. The tissues were then processed manually using manual tissue processor, sectioned using a microtome, and stained with haematoxylin and eosin (H&E) for histological examination.

Results: Histological examinations revealed that rats in group 2 exhibited thin endometrial with glandular epithelial hyperplasia and cystic glands, indicative of uterine alterations. While rats, in group 3 displayed thick endometrial with less glandular epithelial hyperplasia and cystic glands compared to group 2 rats. 
Conclusion: The study concludes that Postinor-2 administration, adversely affected the uterine structure of female albino rats, whereas Vitamin C demonstrated histoprotective effects. 
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Introduction

Emergency contraception plays a critical role in preventing unintended pregnancies (Bellizzi et al., 2020). Postinor-2, a levonorgestrel-based oral contraceptive, is one of the most widely used options (VINMEC, 2019; National Meuseum of American History). Levonorgestrel, a synthetic progestin, acts primarily by inhibiting ovulation and altering endometrial receptivity, thereby preventing implantation (Meng et al., 2010). While generally considered safe for occasional use (Patel et al., 2025), repeated or high-dose administration of Postinor-2 has been associated with hormonal imbalances that may impact reproductive organ morphology and function (Halpern et al., 2014).

The uterus is a highly dynamic organ, sensitive to hormonal fluctuations (Jain et al., 2022). Alterations in uterine histology, including epithelial degeneration, glandular, and stromal changes, can compromise fertility and overall reproductive health (Marti-Garcia et al., 2024). Several studies have reported the negative impact of contraceptives on the reproductive organ, for example, Ali et al., reported (2023), that hormonal contraceptives exhibited histological changes on the uterus, Bastianelli et al., 2020 reported that progestin-only contraceptive is associated with the problem of endometrial break through bleeding, Akunna et al., 2023 stated that Postinor-2 had more deleterious effects on the liver of the adult female Wistar rats. In his study, he concluded that Postinor-2 should be taken according to prescription or should be avoided, because its frequent consumption and abuse can result in tissue damage in human organs.
Animal models, particularly female albino rats, are commonly used to investigate the histopathological effects of hormonal agents due to their physiological and anatomical similarity to human reproductive systems (Hannan et al., 2024).

Oxidative stress is increasingly recognized as a key mechanism underlying tissue damage induced by hormonal imbalances (Pizzino et al., 2017). Free radicals generated during drug metabolism can lead to lipid peroxidation, protein damage, and DNA fragmentation within reproductive tissues (Su et al., 2019). Antioxidants, such as Vitamin C (ascorbic acid), have demonstrated protective effects against oxidative stress by scavenging free radicals and stabilizing cellular membranes (George-Epuda et al., 2024). 
Several studies have reported the ameliorative effects of antioxidants on drug-induced reproductive toxicity, suggesting that supplementation may preserve tissue integrity and function (Hamed et al., 2023). However, the potential of Vitamin C to mitigate Postinor-2 induced uterine structural changes has not been extensively explored. Investigating this interaction is essential for understanding the safety profile of emergency contraceptives and the role of antioxidants in reproductive health. Therefore, this study aimed to assess the histoprotective potential of Vitamin C on Postinor-2 induced uterine alteration in female albino rats.
2.0 Materials and Methods 

2.1 Experimental Animals
The experimental animals used in this study were female albino rats (Rattus norvegicus), approximately 10 weeks old, with an average weight of 120 ± 1.50 g. The rats were obtained from the Department of Animal and Environmental Biology, Rivers State University, Port Harcourt, Nigeria. All handling and care procedures were conducted in accordance with the National Research Council’s Guide for the Care and Use of Laboratory Animals (National Research Council, 2011).

2.2
Experimental design 

A total of fifteen (15) albino rats were divided into three (3) groups, namely; Group 1, Group 2 and group 3. Group 1 (control group) consisted of 5 albino rats, and weight 122.5± 1.4 g on the average. Group 2 induced with postinor-2 consisted of 5 albino rats with average weight of 119.4±1.5 g and group 3, induced with postinor-2 and treated with vitamin C, consisted of 5 albino rats with average weight of 118.2±1.7 g. 

2.3 Dose and dosage administration

Group 1 (control) received distilled water in volumes equivalent to the treatment groups for 30 days. Group 2 was given postinor-2 solution of 1.56mg/kg body weight (0.5 mL of 0.375 mg/mL) Postinor-2 solution), prepared by dissolving a postinor-2 tablet (0.75 mg levonorgestrel) in 2.0 mL of distilled water. The solution was administered orally each day for 30 days. Group 3 received the same Postinor-2 treatment as Group 2, along with 333.3 mg/kg body weight (0.8 mL of  50mg/mLvitamin C solution), prepared by dissolving a 100 mg of vitamin C tablet in 2.0 mL of distilled water for 30 days. The Postinor-2 oral contraceptive used in the study was manufactured by Gedeon Richter and was purchased over the counter along with the vitamin tablets at a pharmacy in Port Harcourt, Nigeria.

2.3 Specimen collection 

On day 31, the experimental rats were anesthetized with chloroform (CHCl₃) and placed supine on a dissecting board, with all four limbs pinned. A longitudinal abdominal incision was made to access the uterus. The uteri were carefully harvested rinsed in saline, and fixed in 10% buffered formalin for 24 hours.

2.4 Tissue processing, Sectioning and Staining

Fixed uterine tissues were processed using manual method of tissue processing. Tissues were dehydrated in ascending grades of ethanol, and then cleared in xylene, followed by embedding in paraffin wax. After which tissues were sectioned at 5 μm thickness using a rotary microtome and stained with H & E (Bancroft and Gamble, 2019).
3. Results

3.1 Histology Analysis of the Uterine Tissues 
Control group: The photomicrograph demonstrates a normal uterine histoarchitecture, characteristic of a control (untreated) rat. The perimetrium (PM) appears intact, forming a continuous outer connective tissue layer. The myometrium (MM) shows well-organized smooth muscle bundles without evidence of degeneration, hypertrophy, or inflammatory cell infiltration. The endometrium (EM) exhibits normal cellular organization, with endometrial glands that are neither cystically dilated nor hyperplastic. Additionally, the coiled glands and blood vessels (CGBV) are well-formed and appropriately distributed within the endometrial stroma, reflecting normal vascular integrity (Figure A).

Group 2: The endometrial layer appears markedly disorganized, characterized by glandular epithelial hyperplasia and pronounced cystic dilation of the glands. The dilated glands show epithelial crowding and irregular luminal architecture. The surrounding stroma is edematous, with evident vascular congestion and disturbed cellular arrangement. Within the myometrium, muscle fibers are mildly separated with subtle thinning of the muscular layers. The perimetrium also appears slightly reduced in thickness. Overall, these findings indicate severe histopathological alterations consistent with Postinor-2–induced uterine toxicity (Figure B). 

Group 3: In the Postinor-2 + Vitamin C-treated group, the endometrium appears near normal, showing only mild epithelial proliferation with moderately coiled glands. Glandular structures are largely regular, displaying mild hyperplasia without evidence of cystic dilation. The stroma exhibits slight edema and vascular congestion, with partial restoration of its structural integrity. Myometrial muscle fibers remain largely intact, with only minimal separation observed. The perimetrium (PM) is preserved and maintains a normal appearance (Figure C).
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Figure A: Photomicrograph section of uterine tissues from Albino rat given distills water orally. Section showed a normal histoarchitecture of the uterus. The perimetrium (PM), myometrium (MM), and endometrium (EM The endometrium showed coiled glands and spiral blood vessels (CGBV). H&E X100.
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Figure B: Photomicrograph section of the uterine endometrium tissue from albino rats exposed to Postinor-2. Section of endometrium showed glandular epithelial tissues hyperplasia (ETH) and cystic glands (CG) H&E X100
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Figure C: Photomicrograph section of uterine tissues from Albino rats administered Postinor-2 and Vitamin C. Section showed the normal histoarchitecture of the uterus perimetrium (PM), myometrium (MM), and endometrium (EM) cystic gland (CG), epithelial cells (GEC). H&E X100

4. Discussion

The present study assessed the histoprotective potential of Vitamin C on the uterus of female albino rats orally administered Postinor-2. The results showed that Postinor-2 administration induced uterine distortion (glandular epithelial hyperplasia and cyst formation). These findings align with earlier reports suggesting that high doses or repeated exposure to levonorgestrel (the active ingredient in Postinor-2) can cause hormone imbalance, disrupt normal endometrial cycling, and alter uterine morphology (Uwuigbe et al., 2024; Hazarika and Choudhury, 2019; Anyanwu et al., 2015; Dinh et al., 2015).
According to Conz et al.  (2020) study, levonorgestrel toxicity is associated with breast cancer risk. In another study, Abd-Elkareem et al. (2024) reported that contraceptives have these effects on the endometrial epithelium (proliferation, autophagy and apoptosis), glands (necrotic, apoptotic or pseudosecretory glands) and stromal and myometrial reactions (granulocytes, connective tissue remodeling, apoptosis, myocytes hypertrophy). According to Drugs.com, 2025, the most common adverse reactions (≥10%) in the clinical trial included menstrual changes (26%), nausea (23%), abdominal pain (18%), fatigue (17%), headache (17%), dizziness (11%), and breast tenderness (11%). 
While this study did not cover hormone profile, sex hormones responds to the integrity of the reproductive organs. It is important to note that postinor-2 influence hormonal balance as reported by Airhomwanbor et al. (2023) in rat model. They reported “significant decrease in follicle stimulating hormone (FSH) and Luteinizing hormone (LH) of test group administered with postinor while an increase was observed for the Prolactin and Progesterone levels”

In a study done by Abah et al. (2023) to evaluate postinor-2 on some oxidative markers and liver enzymes, reported sifgnificant increase of alanine aminotransferase (ALT) indicating liver injury. The Oxidative marker; malondialdehyde (MDA) increased significantly, indicating oxidative stress. Edache et al. (2023) concluded that “prolonged intake of Postinor-2 irrespective of dosage induces oxidative stress by increasing lipid peroxidation, as observed by the value of MDA, and hence oxidative stress might be the reason by which the contraceptives alter the liver enzyme functions”.
Vitamin C is known for its antioxidant and cytoprotective properties (Kükürt & Gelen, 2024) which can mitigate oxidative damage and cellular stress induced by hormonal agents (Kawashima et al., 2015). The protective effects of Vitamin C observed in this study are likely due to its potent antioxidant properties. Vitamin C scavenges free radicals and reduces oxidative stress, which is a known contributor to drug-induced tissue damage (Traber & Stevens, 2011). Rats co-treated with Vitamin C exhibited fewer alterations, supporting the histoprotective role of antioxidants reproductive toxicity.

Vitamin C has a role in female reproduction as it can improve the number, diameter of follicles, endometrial thickness and thereby pregnancy outcome (Al-Ghazali and Hashim, 2013).  Similarly, Al-Katib et al. (2013) reported significant increase on the endometrial thickness in women administered vitamin C supplements. Vitamin C may have indirect effect on endometrial thickness by its effect on ovarian hormones of progesterone and estrogen (Al-Katib et al., 2013). Vitamin C (ascorbic acid) is required for the synthesis of collagen, for the synthesis of steroid and peptide hormones, and it protects tissues from oxidative damage (Al-Ghazali and Hashim, 2013). 
These findings have clinical relevance, as they suggest that oxidative stress may underlie some of the adverse reproductive effects of emergency contraceptives and that vitamin C could reduce these risks. However, further studies are needed to elucidate the molecular mechanisms of Vitamin C protection and to determine whether similar effects occur in humans.
Limitations: The findings in this study may no be a true representation of the human population, as the rat model used in the study may differ in their drug tolerance, response and pathophysiology compared to humans. In addition, the small sample size, limited the study inference. However, the study recommends chronic studies with several different doses of postinor-2 and vitamin C.    

Conclusion
Postinor-2 administration caused histopathological alterations in the uterus of female albino rat, while co-treatment with Vitamin C modulated these effects. These findings suggest that Vitamin C may play a beneficial role in preventing postinor-induced uterine alterations.
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