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Abstract 

Hemorrhoids (Piles) are an inflammation of blood vessels around the anal canal. When the anal cushions are displaced 
during defecation, piles are formed. The purpose of this study is to document traditional knowledge and medicinal 
plants used in pile therapy in Nigeria. This study is to establish the usage of beneficial medicinal herbs to cure 
hemorrhoids and provides a foundation for future research to identify effective and economical anti-hemorrhoid 
medications. 
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1. Introduction

Hemorrhoids are anorectal illnesses that affect around 4.4% of the global population and are more prevalent in those 
aged 45-65 years (Daif et al., 2021). Hemorrhoids, often known as piles, are bulging veins in the lower rectum and anus. 
The condition is primarily caused by increased pressure in the veins as a result of straining to have a bowel movement 
or any other action that generates strain (Margetis, 2019). As the pressure rises, blood accumulates in the veins, causing 
them to enlarge and stretch the surrounding tissue. The disease is a substantial cause of morbidity and has both 
economic and social consequences for society (Kibret et al., 2021). The economic cost includes a strain on health-care 
systems and lost workdays, but the social impact is associated with lifestyle choices such as interpersonal, food and 
hygiene, and sexual habits (Rubbini et al., 2019). Furthermore, the condition produces physical and psychological 
anguish, as well as a significant reduction in the patient's quality of life due to bleeding with or without defecation, anal 
pain, and itching (Guttenplan, 2017). Few researches have been undertaken worldwide to investigate the prevalence of 
hemorrhoids. In Africa, for example, the disease is prevalent at 18% in Egypt and 13.1% in Ethiopia (Kacholi et al., 2022), 
In Nigeria, no study has been carried out to investigate the prevalence and associated risk factors for hemorrhoids. The 
reliance on medicinal plants in Africa is due to the scarcity of state-of-the-art health facilities and rural inhabitants' 
inability to pay for modern treatments and health care. Similarly, the popularity of herbal medicines is attributable to 
the locals' strong spiritual and cultural tolerance (Kacholi et al., 2022; Sato, 2012). In areas where the use of plants is 
still prevalent, indigenous knowledge of medicinal plants against various illnesses is well acquired. Medicinal plants 
serve an important role in primary health care for the majority of Nigeria's rural population. According to studies, 
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approximately 5-10% of hemorrhoid patients are hesitant to seek conventional treatment (Dhaswadikar et al., 2022). 
Inflammation, discomfort, bleeding, and pruritus are all common symptoms of hemorrhoids (Sandler et al., 2019; Sheikh 
et al., 2020). Hemorrhoid treatment options include cryotherapy, laser treatment, sclerotherapy, hemorrhoidectomy, 
infrared photocoagulation, and bipolar diathermy (Sakr et al., 2014).  

1.1. Clinical Classification of Hemorrhoids 

Hemorrhoids are clinically manifested as a prolapsed lump that may require manual reduction or is constantly 
prolapsed. Other clinical signs include painless bleeding, discomfort, discharge, hygiene issues, soiling, and itching 
(Bharucha et al., 2022). Hemorrhoids are categorized based on where they are located and the degree of prolapse. 
Internal hemorrhoids are covered by columnar epithelium and are found above the dentate line. External hemorrhoids, 
on the other hand, are found below the dentate line and are coated with squamous epithelium. Mixed hemorrhoids are 
referred to as "interno-external" hemorrhoids since they can be found both above and below the dentate line (K. Gupta, 
2022; Khan et al., 2020). Internal hemorrhoids are further graded according to Goligher’s classification, which depends 
on the degree of prolapse into:  

 Hemorrhoids of Grade I: Anal cushions bleed without prolapse.  
 Grade II hemorrhoids: Anal cushions prolapse when strained but contract on their own. 
 Hemorrhoids of Grade III: Anal cushions prolapse with strain or exertion and necessitate manual treatment.  
 Grade IV hemorrhoids: The prolapse is irreversible and remains in place at all times (Lohsiriwat, 2015).  

1.2. Pathogenesis 

Hemorrhoidal cushions are typical anatomic structures that are rarely mentioned until problems emerge, at which point 
the name hemorrhoid refers to a pathologic condition. The pathophysiology of hemorrhoids is not fully understood 
(Ganz, 2013; Guttenplan, 2017). It has been determined that there is a link between hypervascularization and the 
occurrence of hemorrhoids (K. Gupta, 2022; Tradi et al., 2018). When compared to healthy controls, the terminal 
branches of the superior hemorrhoidal artery in patients with hemorrhoidal illness showed a considerably larger 
diameter and more blood flow, as well as higher peak velocity and acceleration velocity. However, the most widely 
accepted theory, the sliding anal canal lining theory, states that hemorrhoidal illness occurs as the supporting tissues of 
anal cushions disintegrate, causing their downward movement (Cirocco, 2018; Palumbo et al., 2023). A lack of dietary 
fiber, prolonged straining, constipation, diarrhea, pregnancy, sedentary lifestyle, and a familial history have all been 
proposed as probable contributors to hemorrhoidal cushion migration. Except during pregnancy, none of these 
etiologies are well supported by evidence (Johannsson et al., 2005; Sakr et al., 2014). Recent studies examined the role 
of several enzymes or mediators that may be involved in the degradation of supporting tissues in the anal cushions like 
matrix metalloproteinase, which was found to be over-expressed in hemorrhoids. Since the discovery of increased 
microvascular density in hemorrhoidal tissue, neovascularization has been suggested as an important phenomenon in 
the pathogenesis of hemorrhoidal disease (S. Gupta et al., 2020; Han et al., 2005). 

2. Treatment of grade I and grade II hemorrhoids  

2.1. Conservative treatment 

Life style modification: The initial step in conservative hemorrhoid treatment is to change one's lifestyle so that the 
patient may avoid extended straining, primarily by reducing the development of hard stool, which can be accomplished 
by increasing dietary fiber and oral fluid consumption. Other things that may aid in reducing straining include increasing 
anal hygiene, avoiding needless straining, and avoiding drugs that cause constipation or diarrhea (Chang et al., 2016). 

Oral medications: Either as a defensive treatment for early stages of hemorrhoids where prolapse is not considerable, 
or as a primary control of acute bleeding until decisive office procedures or surgery can be performed. Micronized 
Purified Flavonoid Fraction contains 90% Diosmin and 10% Hesperidin and has been shown to be effective in the 
treatment of hemorrhoids. Although it exhibits phlebotonic activity, vasculoprotective properties, and antagonism of 
inflammatory biochemical mediators, its particular mode of action is unknown. 

Topical treatment: There is no evidence to support the use of any of the several over-the-counter topical medicines 
containing low-dose local anesthetics, corticosteroids, keratolytics, protectants, or antiseptics, according to studies 
(Chong et al., 2008). These medications are extensively used to ease symptoms; however, long-term usage, particularly 
of steroid formulations, may be harmful and should be avoided. Other forms of treatment include; Infrared coagulation, 
Radiofrequency coagulation and Laser therapy. 
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2.2. Treatment of grade III and grade IV hemorrhoids 

Standard treatment (Conventional hemorrhoidectomy) Patients with grades III - IV hemorrhoids should get surgical 
therapy, according to the new practice standards for the management of piles (Davis et al., 2018). 

Other procedures include diathermy hemorrhoidectomy, submucosal hemorrhoidectomy, semi-closed 
hemorrhoidectomy, and hemorrhoidal artery ligation. These therapies are generally expensive, have severe adverse 
effects, and do not give complete healing.  As a result, scientists are hunting for a medicine that can provide complete 
relief at a low cost and with few side effects (Godeberge et al., 2021; Lohsiriwat, 2015). Traditional medicines are 
growing as an alternative source of therapy in numerous disorders due to their potential therapeutic value, which 
mostly involves medicinal plants and their bioactive molecules. Medicinal plants are thought to be a possible source of 
phytoconstituents with pharmacological activity (Unadkat et al., 2021). 

Table 1 Summarizes the information on some types of plants used in folklore in the treatment of hemorrhoids in Nigeria 

S/N Botanical names Family name Common names Part used References 

1. Acacia nilotica (Linn.) 
Wild ex. 

Del. 

Fabaceae-
Mimo 

Bonni Dried seed (Soladoye et al., 2010; 
Sundarraj et al., 2012) 

2. Aframomum 
meleguecta (Roscoe) 

K. Schum. 

Zingiberaceae Alligator pepper One bunch (Ariyo et al., 2020) 

3. Allium sativum Linn. Liliaceae Garlic Dried bulb (Singh et al., 2008; Tesfaye, 
2021) 

4. Angylocalyx 
oligophyllus (Baker) 

Baker f. 

Fabaceae- pap.  Fresh leaves (Olivier, 2012) 

5. Anogeissus leiocarpus 
(DC.) Guill. & 

Perr. 

Combretaceae African birch, or 

chewstick tree, 

Axlewood 

Fresh or dried 

Bark 

(Datok et al., 2022) 

6. Azadirachta indica A. 
Juss. 

Meliaceae Neem tree Fresh or dried 

Roots 

(Moin et al., 2021; 
Sundaram et al., 2019) 

7. Bridelia micrantha 
(Hochst.) Baill. 

Euphorbiaceae Bridelia, Assas Fresh or dried 

Bark 

(Bindzi et al., 2020) 

8. Cassia fistula L. Fabaceae- 
Caes. 

Golden tree Fresh or dry 

Seed 

(Mozaffarpur et al., 2012) 

9. Gongronema latifolium 
Benth 

Asclepiadaceae Swallow apple, 

Utazi 

Fresh or dried 
Vine 

(Ajuru et al., 2017) 

10 Imperata cylindrica (L.) 
Raeusch. 

Poaceae Spear grass Dried root (Dhianawaty et al., 2021) 

11. Jatropha gossypifolia 
Linn 

Euphorbiaceae Bellyache bush, 

Red physic nut 

Fresh leaves (Dubey et al., 2020; 
Nagaharika et al., 2013) 

12. Khaya grandifoliola C. 
DC. 

Meliaceae African 
mahogany 

Fresh or dried 

Bark 

(Soladoye et al., 2010) 

13. Lophira lanceolata 
Tiegh. ex Keay 

Ochnaceae (Dwarf red 

Ironwood 

Fresh or dried 

Vine 

(Dicko et al., 2017) 



GSC Advanced Research and Reviews, 2024, 18(03), 036–042 

39 

14. Momordica charantia 
Linn. 

Cucurbitaceae African 
cucumber, 

Bitter cucumber 

Fresh leaves (Daniel et al., 2014) 

15. Ocimum canum Sims Lamiaceae Saint leaf Fresh leaves (Tshilanda et al., 2019) 

16. Picralima nitida (Stapf) 
T. Durand & 

H. Durand 

Apocynaceae Akuamma plant, 

Picralima 

Dry seed (Agyare et al., 2013) 

17. Piper guineense Schum. 
& Thonn. 

Piperaceae African black 

pepper or bush 

pepper 

Fresh or dry 

Seed 

(Soladoye et al., 2010) 

18. Pteleopsis suberosa 
Engl. 

& Diels 

Arecaceae Rattan palms Fresh or dried 

Bark 

(Raliat et al., 2019) 

19. Senna alata Linn. Fabaceae- 
Caes. 

Emperor’s 

Candlesticks 

Fresh tender 

leaves 

(Igwe et al., 2015) 

20. Terminalia glaucescens 
Planch. ex 

Benth. 

Combretaceae  Fresh or dried 

Bark 

(Baldé et al., 2020) 

21. Triplochiton scleroxylon 
K. Schum 

Sterculiaceae Obeche Young 
growing 

fresh leaves 

(Hensel et al., 2015) 

22. Vernonia amygdalina 
Delile 

Asteraceae Bitter leaf Fresh leaves (Ugbogu et al., 2021) 

23. Zea mays Linn. Poaceae Maize Dried cob 
from 

dumping 
ground 

(Soladoye et al., 2010) 

24. Zingiber officinale 
Roscoe 

Zingiberaceae Ginger Fresh or dried 

ginger 
(rhizome) 

(MPHIL et al., 2023) 

 

3. Conclusion 

This study has supplied the ethnomedicinal foundation for the pharmacological properties of significant medicinal 
plants and their therapeutic benefits on piles, in addition to documenting traditional medicinal techniques utilized for 
the treatment of hemorrhoids in Nigeria. This study strengthened the link between indigenous knowledge, 
ethnomedicinal practices, drug discovery, and pharmacology. 

Compliance with ethical standards 

Disclosure of conflict of interest 

No conflict of interest to be disclosed.  

References 

[1] Agyare, C., Obiri, D. D., Boakye, Y. D., & Osafo, N. (2013). Anti-inflammatory and analgesic activities of African 
medicinal plants. Medicinal plant research in Africa, 725-752.  



GSC Advanced Research and Reviews, 2024, 18(03), 036–042 

40 

[2] Ajuru, M. G., Williams, L. F., & Ajuru, G. (2017). Qualitative and quantitative phytochemical screening of some 
plants used in ethnomedicine in the Niger Delta region of Nigeria. Journal of food and Nutrition Sciences, 5(5), 
198-205.  

[3] Ariyo, O., Usman, M., Emeghara, U., Olorukooba, M., Fadele, O., Danbaki, C., . . . Ariyo, M. (2020). Indigenous 
curative plants used in the treatment of piles from Akinyele local government area, Ibadan, Oyo State, Nigeria. 
Annual Research & Review in Biology, 78-89.  

[4] Baldé, A., Baldé, E., Bah, F., Camara, A., Baldé, M., Dramé, A., . . . Baldé, A. (2020). Ethnobotanical and antiplasmodial 
investigation on Guinean Terminalia species. South African Journal of Botany, 131, 443-447.  

[5] Bharucha, A. E., & Cima, R. R. (2022). Anorectal diseases. Yamada's Textbook of Gastroenterology, 1408-1432.  

[6] Bindzi, J. B. A. Z., Abondo, R. N. M., Ngoupayo, J., & Victorine, B. F. (2020). Micrography, phyto-chemical screening 
and physico-chemical properties of Bridelia micrantha (Hochst.) Baill. and Persea americana L. stem bark. Journal 
of Pharmacognosy and Phytochemistry, 9(3), 32-36.  

[7] Chang, J., McLemore, E., & Tejirian, T. (2016). Anal health care basics. The Permanente Journal, 20(4).  

[8] Chong, P. S., & Bartolo, D. C. (2008). Hemorrhoids and fissure in ano. Gastroenterology Clinics of North America, 
37(3), 627-644.  

[9] Cirocco, W. C. (2018). Reprint of: Why are hemorrhoids symptomatic? the pathophysiology and etiology of 
hemorrhoids. Paper presented at the Seminars in Colon and Rectal Surgery. 

[10] Daif, E., Elfeki, H., & Shoma, A. (2021). Non-resectional procedures as treatment options for Hemorrhoidal 
disease. Mansoura Medical Journal, 50(4), 203-216.  

[11] Daniel, P., Supe, U., & Roymon, M. (2014). A review on phytochemical analysis of Momordica charantia. Int. J. Adv. 
Pharm. Biol. Chem, 3(1), 214-220.  

[12] Datok, T., Dafam, D. G., Ahmed, A., & Ior, L. (2022). Phytochemical screening, acute toxicity and anti-ulcer activity 
of the stem bark of Anogeissus leiocarpus (DC.) Guill. & Perr.(Combretaceae). Journal of Pharmacy & Bioresources, 
19(3).  

[13] Davis, B. R., Lee-Kong, S. A., Migaly, J., Feingold, D. L., & Steele, S. R. (2018). The American Society of Colon and 
Rectal Surgeons clinical practice guidelines for the management of hemorrhoids. Diseases of the Colon & Rectum, 
61(3), 284-292.  

[14] Dhaswadikar, S. R., Parmar, K. M., Kamble, S. K., Kathuria, I., Dhobi, M., Birajdar, A., . . . Itankar, P. R. (2022). Anti-
hemorrhoidal potential of standardized leaf extract of Dolichandrone falcata. Phytomedicine Plus, 2(1), 100172.  

[15] Dhianawaty, D., Syamsunarno, M. R. A. A., Dwiwina, R. G., & Indriyanti, R. A. (2021). Separation and Quantification 
of Sinensetin, Imperatorin and Total Tannin Content as Active Phytoconstituents of Methanol Extract of Imperata 
cylindrica Root from Kendari. Pharmacognosy Journal, 13(5).  

[16] Dicko, A., Biaou, H. S. S., Natta, A. K., & Gouwakinnou, G. (2017). Quantitative ethnobotany of Lophira lanceolata 
Tiegh. ex Keay (Ochnaceae) in Benin (West Africa). International Journal of Biological and Chemical Sciences, 
11(3), 1236-1253.  

[17] Dubey, R., Rajhans, S., & Mankad, A. U. (2020). Phytochemicals of Jatropha gossypiifolia (Linn.): A Review. 
International Journal of Innovative Science and Research Technology, 5(3), 904-911.  

[18] Ganz, R. A. (2013). The evaluation and treatment of hemorrhoids: a guide for the gastroenterologist. Clinical 
Gastroenterology and Hepatology, 11(6), 593-603.  

[19] Godeberge, P., Sheikh, P., Lohsiriwat, V., Jalife, A., & Shelygin, Y. (2021). Micronized purified flavonoid fraction in 
the treatment of hemorrhoidal disease. Journal of Comparative Effectiveness Research, 10(10), 801-813.  

[20] Gupta, K. (2022). Anal Cushions and Pathophysiology of Hemorrhoids. In Lasers in Proctology (pp. 37-48): 
Springer. 

[21] Gupta, S., Singh, T. G., Baishnab, S., Garg, N., Kaur, K., & Satija, S. (2020). Recent management of hemorrhoids: a 
pharmacological & surgical perspective. Plant Archives, 20(1), 3828-3837.  

[22] Guttenplan, M. (2017). The evaluation and office management of hemorrhoids for the gastroenterologist. Current 
gastroenterology reports, 19, 1-8.  



GSC Advanced Research and Reviews, 2024, 18(03), 036–042 

41 

[23] Han, W., Wang, Z., Zhao, B., Yang, X., Wang, D., Wang, J., . . . Hung, Y. (2005). Pathologic change of elastic fibers with 
difference of microvessel density and expression of angiogenesis-related proteins in internal hemorrhoid tissues. 
Zhonghua wei chang wai ke za zhi= Chinese journal of gastrointestinal surgery, 8(1), 56-59.  

[24] Hensel, A., Kisseih, E., Lechtenberg, M., Petereit, F., Agyare, C., & Asase, A. (2015). From ethnopharmacological 
field study to phytochemistry and preclinical research: the example of Ghanaian medicinal plants for improved 
wound healing. Ethnopharmacology, 179-198.  

[25] Igwe, O., & Onwu, F. (2015). Leaf essential oil of Senna alata Linn from South East Nigeria and its antimicrobial 
activity. International Journal of Research in Pharmacy and Chemistry, 5(1), 27-33.  

[26] Johannsson, H. Ö., Graf, W., & Påhlman, L. (2005). Bowel habits in hemorrhoid patients and normal subjects. In 
(Vol. 100, pp. 401-406): LWW. 

[27] Kacholi, D. S., & Mvungi Amir, H. (2022). Herbal remedies used by traditional healers to treat haemorrhoids in 
Tabora region, Tanzania. Pharmaceutical Biology, 60(1), 2182-2188.  

[28] Khan, M. A., Chowdri, N. A., Parray, F. Q., Wani, R. A., Mehraj, A., Baba, A., & Laway, M. (2020). “PNR-Bleed” 
classification and Hemorrhoid Severity Score—a novel attempt at classifying the hemorrhoids. Journal of 
coloproctology, 40(04), 398-403.  

[29] Kibret, A. A., Oumer, M., & Moges, A. M. (2021). Prevalence and associated factors of hemorrhoids among adult 
patients visiting the surgical outpatient department in the University of Gondar Comprehensive Specialized 
Hospital, Northwest Ethiopia. PloS one, 16(4), e0249736.  

[30] Lohsiriwat, V. (2015). Treatment of hemorrhoids: A coloproctologist’s view. World Journal of Gastroenterology: 
WJG, 21(31), 9245.  

[31] Margetis, N. (2019). Pathophysiology of internal hemorrhoids. Annals of gastroenterology, 32(3), 264.  

[32] Moin, M. S., Siddiqui, J. I., Alam, M. A., Khatoon, F., Khan, S., & Minhajuddin, A. (2021). Ethnomedicinal potential of 
widely used plant Azadirachta indica A. Juss: A comprehensive review. The Journal of Phytopharmacology, 10(6), 
456-467.  

[33] Mozaffarpur, S. A., Naseri, M., Esmaeilidooki, M. R., Kamalinejad, M., & Bijani, A. (2012). The effect of cassia fistula 
emulsion on pediatric functional constipation in comparison with mineral oil: a randomized, clinical trial. DARU 
Journal of Pharmaceutical Sciences, 20, 1-9.  

[34] MPHIL, M. Y., MPHIL, A. W., & MPHIL, T. S. (2023). Herbal formulation comprised of methanol extracts of Tribulus 
terristris L. and Zingiber officinale Roscoe has antihypertensive effects. Alternative Therapies in Health and 
Medicine, 29(4), 234-239.  

[35] Nagaharika, Y., & Rasheed, S. (2013). Anti-inflammatory activity of leaves of Jatropha gossypifolia L. by HRBC 
membrane stabilization method. Journal of Acute Disease, 2(2), 156-158.  

[36] Olivier, D. K. (2012). The ethnobotany and chemistry of South African traditional tonic plants: University of 
Johannesburg (South Africa). 

[37] Palumbo, V. D., Tutino, R., Messina, M., Santarelli, M., Nigro, C., Lo Secco, G., . . . Venturelli, P. (2023). Altered Gut 
Microbic Flora and Haemorrhoids: Could They Have a Possible Relationship? Journal of Clinical Medicine, 12(6), 
2198.  

[38] Raliat, A. A., Saheed, S., & Abdulhakeem, S. O. (2019). Pteleopsis suberosa Engl. and Diels (Combretaceae) aqueous 
stem bark extract extenuates oxidative damage in streptozotocin-induced diabetic Wistar rats. Pharmacognosy 
Journal, 11(1).  

[39] Rubbini, M., & Ascanelli, S. (2019). Classification and guidelines of hemorrhoidal disease: Present and future. 
World journal of gastrointestinal surgery, 11(3), 117.  

[40] Sakr, M., & Saed, K. (2014). Recent advances in the management of hemorrhoids. World Journal of Surgical 
Procedures, 4(3), 55-65.  

[41] Sandler, R. S., & Peery, A. F. (2019). Rethinking what we know about hemorrhoids. Clinical Gastroenterology and 
Hepatology, 17(1), 8-15.  

[42] Sato, A. (2012). Revealing the popularity of traditional medicine in light of multiple recourses and outcome 
measurements from a user's perspective in Ghana. Health policy and planning, 27(8), 625-637.  



GSC Advanced Research and Reviews, 2024, 18(03), 036–042 

42 

[43] Sheikh, P., Lohsiriwat, V., & Shelygin, Y. (2020). Micronized purified flavonoid fraction in hemorrhoid disease: a 
systematic review and meta-analysis. Advances in Therapy, 37, 2792-2812.  

[44] Singh, D. K., & Singh, V. K. (2008). Pharmacological Effects of Allium Sativum L.(Garlic. Annual Review of 
Biomedical Sciences, 10, 6-26.  

[45] Soladoye, M. O., Adetayo, M. O., Chukwuma, E. C., & Adetunji, A. N. (2010). Ethnobotanical survey of plants used 
in the treatment of haemorrhoids in South-Western Nigeria. Ann Biol Res, 1(4), 1-15.  

[46] Sundaram, S. S., Suresh, K., & Sundaram, S. P. (2019). Indigenous knowledge on medicinal plants used to treat 
hemorrhoids in selected areas of Madurai district, Tamil Nadu, India. Journal of Medicinal Plants, 7(4), 24-27.  

[47] Sundarraj, S., Thangam, R., Sreevani, V., Kaveri, K., Gunasekaran, P., Achiraman, S., & Kannan, S. (2012). γ-
Sitosterol from Acacia nilotica L. induces G2/M cell cycle arrest and apoptosis through c-Myc suppression in MCF-
7 and A549 cells. Journal of Ethnopharmacology, 141(3), 803-809.  

[48] Tesfaye, A. (2021). Revealing the therapeutic uses of garlic (allium sativum) and its potential for drug discovery. 
The Scientific World Journal, 2021.  

[49] Tradi, F., Louis, G., Giorgi, R., Mege, D., Bartoli, J.-M., Sielezneff, I., & Vidal, V. (2018). Embolization of the superior 
rectal arteries for hemorrhoidal disease: prospective results in 25 patients. Journal of Vascular and Interventional 
Radiology, 29(6), 884-892. e881.  

[50] Tshilanda, D. D., Inkoto, C. L., Mpongu, K., Mata, S., Mutwale, P. K., Tshibangu, D. S.-T., . . . Mpiana, P. T. (2019). 
Microscopic studies, phytochemical and biological screenings of Ocimum canum. International Journal of 
Pharmacy and Chemistry, 5(5), 61-67.  

[51] Ugbogu, E. A., Emmanuel, O., Dike, E. D., Agi, G. O., Ugbogu, O. C., Ibe, C., & Iweala, E. J. (2021). The phytochemistry, 
ethnobotanical, and pharmacological potentials of the medicinal plant-Vernonia amygdalina L.(bitter Leaf). 
Clinical Complementary Medicine and Pharmacology, 1(1), 100006.  

[52] Unadkat, K., & Parikh, P. (2021). Therapeutic Potential of Some Aquatic Macrophytes: An Overview. Trends in 
Medical Research, 16, 1-6.  


