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					ABSTRACT  

					ARTICLE INFO  

					Launaea taraxacifolia (LT) is used among pregnant women in Sokoto Nigeria, to ease the delivery  

					process and improve foetal outcome. However, no scientific information exists on its effect on  

					pregnancy outcomes and the offspring. This study aimed to investigate the effect of its oral  

					administration during pregnancy on the weight of dams and litters, length of gestation, litter size,  

					morphology, and biochemical parameters of liver and kidney in the offspring. Twenty pregnant  

					Sprague Dawley rats weighing 150-180 g were randomised into four groups of five animals each.  

					Group 1 (control) received daily oral administration of distilled water (5 ml/kg), and groups 2, 3,  

					and 4 received 125, 250, and 500 mg/kg methanol extract of LT from gestational day 14 to 20 and  

					were allowed to have their litters. There was no significant difference in the weight gain and length  

					of gestation of the dams across the groups, no observable physical malformation in the litters, but  

					a significant reduction in the litter size, a significant increase in the birth weight and weight at 21  

					days post parturition. Biochemical analysis of the kidney and liver of pups showed a decrease in  

					serum urea and total bilirubin respectively in the group treated with 250 mg/kg of LT. In  

					conclusion, LT when administered to pregnant rats did not cause observable physical  

					malformations but may increase the weight of pups, cause abortion of the foetus at a dose of 500  

					mg/kg, and a decrease in serum urea and total bilirubin in the offspring.  
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					The popularity of the use of herbal medicine is basically due to the  

					belief that they are natural and therefore more efficacious, safer, and  

					free of adverse effects compared to orthodox medicine.5 Other factors  

					Introduction  

					The use of herbal medicine has grown considerably among  

					pregnant women worldwide with the prevalence varying depending on  

					various factors such as geographical location, socioeconomic status,  

					ethnicity, etc.1 For instance, a multinational study of herbal use in  

					pregnancy revealed that 43.8% of Australian, 27.7% of Western  

					European, 11.9% of Northern European, 51.9% of Eastern European,  

					26.6% of North American and 17.9% of South American women  

					reportedly use herbal medicine in pregnancy while 82.2% has been  

					reported from the Middle East.2 In Africa, the rate of herbal medicine  

					use among pregnant women ranges from 2 to 100%.3,4 The indications  

					for the use of herbal medicine during pregnancy vary considerably and  

					could be for either the mother or child. The most commonly reported  

					indications are nausea, vomiting, gastrointestinal disturbances, urinary  

					tract infection, preparation for or facilitation of labour, and  

					improvement of foetal outcome.1  

					associated with the high use of herbal medicine include cost and easy  

					accessibility.1,6,7 However, herbs contain constituents that when used in  

					pregnancy have the potential to interfere with foetal development and  

					could be harmful to the mother as well.6 They could also interact with  

					prescription drugs with the potential to cause unanticipated side  

					effects.8 Unfortunately, the use of these herbs is frequently not reported  

					to healthcare practitioners by their pregnant patients.1,9  

					Launaea taraxacifolia common names African lettuce or Wild lettuce;  

					locally known as Namijin dayii, Noomen barewa, and Nonan Barya in  

					Hausa and Efo Yanrin by Yorubas in Nigeria, is a greenish leafy  

					vegetable that grows singly or in clusters on the field, rocky soil, banks,  

					and waste places. The leaves of this medicinal plant are fed to lactating  

					cows to increase their milk production and aid multiple gestation rates  

					in ruminant animals.10 In a systematic review, Adinortey and co-authors  

					reported that the leaf of Launaea taraxacifolia is consumed by  

					indigenes of Benin, Ghana, Nigeria, Sierra Leone, and other tropical  

					countries as vegetable, salad, cooked in soup and sauces, regularly  

					during pregnancy.11 An unpublished ethnobotanical survey by our team  

					on the use of this plant among herb sellers in the Sokoto metropolis  

					shows that the whole plant of Launaea taraxacifolia is widely  

					macerated in water and used by pregnant women from the 7th to the 9th  

					month of pregnancy in preparation for labour; to ease the delivery  

					process and improve foetal outcome. A previous study has reported the  

					uterotonic potential of Launaea taraxacifolia on the isolated uterus of  

					pregnant rats with activity involving oxytocin receptors.12 Several  

					studies have shown that hundreds of plant species have been used for  

					uterotonic effects at or near delivery in Sub-Saharan Africa, with labour  

					induction/augmentation being the most common reason for use.13 Other  

					uses include expelling the placenta or managing retained placenta, and  
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					prevention /management of postpartum haemorrhage.13,14 However, the  

					potential side effects of these agents on pregnancy outcomes and  

					postnatal development may not be considered. Some studies have  

					suggested that herbal medications may be involved in maternal and  

					foetal adverse events such as uterine rupture or foetal asphyxia.15,16 This  

					study aims to investigate the effect of oral administration of the extract  

					of Launaea taraxacifolia on pregnancy outcomes and the kidney and  

					liver functions of their offspring.  

					Histological analysis  

					The liver and kidney of each rat were immediately fixed in a 10%  

					buffered formalin solution and left for at least 24 hours. All fixed tissues  

					were dehydrated in alcohol, cleared in xylene, and embedded in paraffin  

					wax melting at 600C. Serial sections (5 μm thick) were then mounted  

					on 3-aminopropyl trisilane-coated slides and dried at 370C for 24 hours.  

					Slide sections were deparaffinized, hydrated, and stained with Mayer’s  

					hematoxylin and eosin dyes and examined microscopically at 100  

					magnification.  

					Materials and Method  

					Statistical analysis  

					Data were presented as mean ± standard error of the mean and were  

					analysed with GraphPad Prism version 8 software using One-way  

					analysis of variance (ANOVA) and Tukey’s multiple comparison test  

					at p < 0.05.  

					Drug, reagent, and equipment  

					Normal saline manufactured by Unique Pharmaceutical Nigeria  

					Limited used for cycling of female rats was obtained from a local  

					pharmacy, while methanol was manufactured by Guangdong Guanghua  

					Sci-Tech Co., Ltd. Guangdong, China. The equipment includes a hot  

					water bath (Genlab Ltd), a microscope (Zeiss), and a weighing balance  

					(Mettler Toledo).  

					Results and Discussion  

					Effect of Launaea taraxacifolia extract on weight and duration of  

					gestation of pregnant dams  

					Collection and identification of plant sample  

					In this study, we investigated the effect of oral administration of  

					Launaea taraxacifolia on pregnancy outcomes and their litters. A non-  

					significant weight gain between gestational days 7-14 and gestational  

					days 14-20 was observed in dams in all the treated groups compared to  

					the control (Figure 1). In addition, the duration of gestation was not  

					significantly different across the groups (Figure 2). This no significant  

					effect on the body weight of dams may be because the extract did not  

					affect feed consumption of the dams during pregnancy. In a similar  

					study by Delclos and co-workers, genistein, a naturally occurring  

					isoflavone present in soy products, was reported to reduce the body  

					weight of dams before parturition and was attributed to a reduction in  

					feed consumption in the treated groups.18  

					The whole plant of LT was collected fresh from the wild in the Talata  

					Mafara area of Zamfara State in the month of July 2023. The plant was  

					identified and authenticated at the herbarium of the Department of  

					Biological Sciences, Usmanu Danfodiyo University Sokoto, where a  

					herbarium specimen with voucher number UDUH/ANS/0010 was  

					deposited.  

					Preparation and extraction of plant material  

					The whole plant was dried under shade to a constant weight and ground  

					manually using a mortar and pestle. 225 g of the plant material was then  

					extracted by maceration in 1 litre of 80% methanol for 3 days. The  

					extract was filtered with Whatman filter paper, and the filtrate  

					evaporated to dryness in a water bath controlled at 450C. The dried  

					extract was collected into a clean, dry, and airtight container and stored  

					in a refrigerator until use.  

					80  

					Control (5 ml/kg DW)  

					125 mg/kg  

					60  

					Experimental animals  

					250 mg/kg  

					Healthy male and female Sprague-Dawley rats weighing 150-180 g  

					were obtained and housed in the animal house of the Department of  

					Pharmacology and Toxicology, Usmanu Danfodiyo University Sokoto,  

					Sokoto state. The animals were maintained under uniform husbandry  

					conditions having natural photoperiod, humidity, temperature (26 ±  

					2°C), and free access to standard commercial chow and water. The  

					institution’s guidelines for the care and use of laboratory animals in  

					research with approval number NHREC/UDU-HREC/25/06/2023-  

					PGM12 were followed in all experiments.  

					40  

					20  

					0

					Day 7-14  

					Gestational age  

					Day 14-20  

					Figure 1: Effect of methanol extract of Launaea taraxacifolia on  

					the weight of dams. Data presented as mean ± SEM. N=5,  

					DW=Distilled water.  

					Mating of rats  

					The oestrus cycle of female rats was checked every morning by  

					obtaining a vaginal smear, and animals in the proestrus phase were  

					mated with male rats overnight. The animals were checked the  

					following day and the presence of a sperm plug or sperm cells in the  

					vagina smear was designated day 1 of pregnancy.17  

					25  
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					Grouping and dosing of pregnant rats  

					On day 14, pregnant rats were randomised into four groups of five  

					animals each and received daily oral administration of the vehicle  

					(distilled water 5 ml/kg i.e control), 125, 250, and 500 mg/kg LT  

					respectively, till day 20 of gestation and then allowed to have their  

					litters.  

					Delivery, blood sample collection, and organ harvest of pups  

					On the day of delivery, the litters were counted, examined for physical  

					malformation, weighed, and then allowed to breastfeed for 21 days  

					postpartum. The 21-day-old pups were then weighed and anaesthetised  

					using diethyl ether, and their blood samples were collected by cardiac  

					puncture for biochemical analysis. The required organs (liver and  

					kidney) were harvested and fixed in 10% formalin for histological  

					analysis.  
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					Figure 2: Effect of methanol extract of Launaea taraxacifolia on  

					duration of gestation. Data presented as mean±SEM. N=5  
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					Effect of Launaea taraxacifolia on the physical features, birth weight,  

					litter size at parturition and weight 21 days post parturition  
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					On the day of parturition, no abnormality was observed in all the treated  

					and control groups on gross examination of the pups. However, it was  

					observed that the weight of pups of rats treated with 125 mg/kg was not  

					significantly different from the control but for those treated with 250  

					mg/kg, it was significantly higher (Figure 3). In addition, the litter size  

					was found to reduce with increasing doses of the extract. It was  

					insignificantly higher with 125 mg/kg but significantly lower with 250  

					mg/kg when compared to the control, with all the pups aborted at 500  

					mg/kg of the extract (Figure 4). The weight of the pups was determined  

					21 days post-parturition and it was observed that it increased with  

					increasing doses of the extract (Figure 5).  
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					Figure 5: Effect of methanol extract of Launaea taraxacifolia on  

					weight of pups 21 days post parturition. Data presented as mean  

					± SEM. N=15, DW=Distilled water, *P<0.05 versus control  

					Olugbenga et al. in an analysis of the proximate composition of LT  

					reported a high content of total carbohydrate, crude protein, crude fat,  

					caloric content, phosphorus, and iron.24 Also, the leaf of LT has been  

					reported to be rich in ascorbic acid, lycopene, and β-carotene.11 The  

					presence of phytochemicals such as flavonoids, which have also been  

					reported to stimulate growth, has also been reported in LT.11,12,24  

					However, an increased risk of the offspring developing obesity due to  

					the accelerated weight gain may be a concern.  
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					Figure 3: Effect of methanol extract of Launaea taraxacifolia on  

					birth weight. Data presented as mean ± SEM. N=5. *p<0.05  

					compared to control.  

					In this study, we also reported a significant decrease in litter size in the  

					group that received 250 mg/kg of the extract, with all the pups aborted  

					at 500 mg/kg with signs of resorption. This could be attributed to the  

					uterotonic activity of LT earlier reported.12 However, in the dams that  

					received 125 mg/kg extract, the litter size was higher than the control,  

					though not significantly, showing that though the extract has reported  

					uterotonic property, there was no abortifacient effect at this dose level.  

					The absence of birth abnormalities across the treated groups observed  

					in this study could be attributed to the fact that administration  

					commenced on day 14 of gestation, when organogenesis is or almost  

					concluded since the period of organogenesis phase in rats spans from  

					gestational day 6 to 15.25,26  
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					Effect of Launaea taraxacifolia on liver and kidney function of pups 21  

					days post parturition  
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					In this study, we determine if the administration of Launaea  

					taraxacifolia to pregnant dams can affect the liver and kidney functions  

					of their offspring post-parturition. The result of the biochemical  

					analysis of the kidney showed a significant decrease in serum urea in  

					the group that received 250 mg/kg Launaea taraxacifolia extract (Table  

					1). Similarly, the biochemical analysis of the liver showed a significant  

					decrease in the total bilirubin in the group treated with 250 mg/kg LT  

					compared with the control and the 125 mg/kg group (Table 2). Other  

					parameters were not different across the groups. Histological analysis  

					of the kidneys of the rats in the control and treated groups shows the  

					presence of regular glomeruli and renal tubules, while the liver sections  

					showed normal central veins and hepatocytes (Figures 6, 7, and 8).  
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					Treatment  

					Figure 4: Effect of methanol extract of Launaea taraxacifolia on  

					litter size. Data presented as mean ± SEM. N=5, DW=Distilled  

					water, +p< 0.05 (125 versus 250 mg/kg), #p<0.0001 (125 versus  

					500 mg/kg), ^p<0.001 (250 versus 500 mg/kg), *P<0.0001 (500  

					mg/kg versus control)  

					The reason for the observed increase in the birth weight of litters in one  

					of the treated groups could be that LT may have stimulated placental  

					development that favoured increased nutrient delivery to the foetus.19,20  

					The placenta being the interface between the mother and the foetus  

					plays a very important role in ensuring adequate transport of nutrients  

					essential for foetal growth and development.21 The increase in weight  

					of the litters could also be attributed to the possibility of LT containing  

					nutritional constituents that may directly or indirectly stimulate the  

					growth of the developing foetus in utero.22 For instance, medicinal  

					herbs containing nutritional constituents such as vitamins A and C and  

					iron have been demonstrated to have direct growth-promoting  

					properties.23  

					Significantly lower urea levels observed in the treated group compared  

					to the control which may signify a liver problem, malnutrition, or  

					overhydration,27,28 may not be a source of concern as other parameters  

					do not corroborate any of these. The lower bilirubin also observed is  

					usually not a cause of concern because it is not associated with any  

					specific health condition. Recent studies have however shown that this  

					‘waste product’ may have important beneficial roles both as a potent  

					antioxidant and a suppressor of inflammation.29 In a similar study,  

					Hakiminia et al. reported a significant decrease in urea levels in the  

					offspring of pregnant rats administered with 1000 mg/kg Cassia fistula  

					aqueous extract.30  
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					Table 1: Effect of methanol extract of Launaea taraxacifolia on the biochemical parameters of the kidney of pups  

					Parameter  

					Dose of Launaea taraxacifolia (mg/kg body weight)  

					0 (Control)  

					0.28±0.04  

					9.13±0.22  

					21.58±0.56  

					5.40±0.44  

					125  

					250  

					Creatinine (mg/dL)  

					Urea (mmol/L)  

					0.33±0.06  

					10.75±0.78  

					19.58±0.49  

					5.15±0.16  

					0.28±0.03  

					7.45±0.39*#  

					19.99±1.50  

					5.26±0.18  

					Bicarbonate(mmol/L)  

					Potassium (mmol/L)  

					Chlorine (mmol/L)  

					Sodium (mmol/L)  

					102.90±0.91  

					133.00±2.46  

					102.20±1.25  

					131.4±0.06  

					104.80±0.64  

					133.1±2.96  

					Values are presented as mean ± SEM, *p<0.05 versus control, #p<0.05 (125 versus 250 mg/kg LT).  

					Table 2: Effect of methanol extract of Launaea taraxacifolia on the biochemical parameters of the liver of pups  

					Parameter  

					Dose of Launaea taraxacifolia (mg/kg Body weight)  

					0 (Control)  

					67.02±38.55  

					367.40±61.54  

					5.63±0.51  

					125  

					250  

					ALT (IU/L)  

					AST (IU/L)  

					TP (g/L)  

					74.70±40.16  

					249.80±28.86  

					5.20±0.24  

					1091.00±96.40  

					2.28±0.07  

					0.22±0.06  

					0.68±0.08  

					101.90±19.62  

					224.70±27.68  

					4.85±0.51  

					ALP (IU/L)  

					ALB (g/dL)  

					DBIL (mg/dL)  

					TBIL (mg/dL)  

					1110.00±100.40  

					2.23±0.10  

					1269.00±98.18  

					1.89±0.16  

					0.13±0.08  

					0.23±0.04  

					0.57±0.04  

					0.48±0.04*#  

					Values are presented as mean± SEM, *p<0.05 versus control, #p<0.05 (125 versus 250 mg/kg LT). ALB= Albumin, ALT=Alanine aminotransaminase,  

					AST=Aspartate aminotransaminase, ALP=Alkaline phosphatase, DBIL= Direct bilirubin, TBIL= Total bilirubin, TP=Total protein  

					Figure 6: Kidney section shows regular glomerulus (long arrow) and renal tubules (short arrow) H & E X 100. A= Normal control, B=  

					125 mg/kg LT, C= 250 mg/kg LT. LT=Launaea taraxacifolia  

					Figure 7: The liver section shows a normal central vein (long arrow) and hepatocytes arranged in cords (short arrow). H & E X 100. A=  

					Normal control, B= 125 mg/kg LT, C= 250 mg/kg LT. LT=Launaea taraxacifolia  
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					Figure 8: Liver section shows regular hepatocytes in syncytium (arrow). H & E X 100. A=Normal control, B= 125 mg/kg LT, C= 250  

					mg/kg LT. LT=Launaea taraxacifolia  
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					Conclusion  

					The methanol extract of Launaea taraxacifolia when administered to  

					pregnant rats, did not cause observable physical malformations but may  

					increase the weight of pups, cause abortion of the foetus at a dose of  

					500 mg/kg, and result in changes in biochemical parameters such as  

					reduced serum urea and total bilirubin in the offspring. There is  

					therefore a need for caution when this plant is used in pregnancy, when  

					this dose level is extrapolated to humans.  
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