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ABSTRACT 

The fruit extract of C. metuliferus was evaluated for its phytochemical and 
histopathologic properties. Phytochemical screening showed the presence of 
alkaloids, flavonoids, tannins, sterols, saponins and cardiac glycosides. The 
histopathological effects of C. metuliferus fruit extract on the liver, kidney, 
spleen and pancreas of male adult albinos rats were investigated after daily 
oral administration for 28 days. The histological examination of rats 
administered 1000mg/kg of C. metuliferus fruits extract showed focal 
hepatocellular necrosis similar to that produced by paracetamol overdose. 
Necrosis of the epithelial cells of the kidney tissues was also observed in rats 
administered 1000mg/kg of C. metuliferus fruit. These observations suggest 
that daily oral administration of 1000mg/kg of C. metuliferus fruit extract for 
28 days was associated with tissue damage of liver and kidney of the rats. 

 
INTRODUCTION: It is estimated that there are about 
250, 000 to 5,00,000 plant species on earth 1 and many 
of which have been used with proven efficiency. The 
renewed interest in the use of medicinal plants has 
been attributed to its abundance, cheapness and ready 
accessibility by the local populace; in addition to 
increased availability of information on scientific 
studies documented on the safety and efficacy of 
herbal medicine for health care 2-3. 

C. mutuliferus E may also referred to as Horned melon, 
kiwano, melano, African cucumber, or jelly melon, in 
English; metulon (French); and Burar za’a’kii or kanda 
garki in Hausa, belongs to the family of cucurbitaceae. 
The plant is a monoecuous, climbing annual herb, with 
staminale flowers typically appearing several days 
before pistillate flowers.  

The ellipsoid fruit is bright yellow-orange in color, 
when mature is green, consisting of juicy bland tasting 
tissue 4. 

The non-bitter variety of C. metuliferus have been 
found to be less toxic and cultivated on large scale for 
consumption by the local populace 5-6. It also serves as 
a vermifuge 7. This plant has been claimed by the 
people of Plateau State, Nigeria to be effective against 
many ailments including Diabetes mellitus, 
hypertension, ulcer, malaria, and viral infections. 

In an attempt of getting rid of harmful toxins or 
unwanted components from ingested herbal products, 
the organs/tissues responsible for such functions are 
usually affected leading to tissue/organ damage. The 
organs that are usually affected include liver, spleen, 
heart, kidney, pancreas among others.  
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The study was designed to investigate the effect of 
C.metuliferus on the tissues integrity of these organs. 

MATERIALS AND METHODS: 

Plant collection and identification: The ripened fruit 
was harvested from the bushes around Rukuba Barrack 
road and Babale village of Jos North, Nigeria, in 
September, 2007. The plant was authenticated by D. L. 
Wonnang, Department of Botany, University of Jos, 
Nigeria. 

Preparation of C. metuliferus: The ripened fruit of C. 
metuliferus was collected and transversely cut using 
blade and the mesocarp contents carefully scooped 
out from the pericarp with the aid of a spatula. The 
fleshy content was blended using electric blender and 
the fluidy product of blending was passed through a 
sieve size of 0.25mm to separate the seeds from the 
juicy contents. The smooth filtrate was evenly spread 
on an aluminium tray and dries in a drying cabinet, at 
about 58oC until the liquid content had been 
evaporated. The resultant product was air dried for 
several hours and then pounded to powder using 
mortar and pestle after which it was stored in an 
airtight container at room temperature prior to use. 

70g of the dried powder was subjected to exhaustive 
Soxhlet’s extraction in 350ml of absolute ethanol at 
780C until an oil-like crude extract of C. metuliferus was 
left. The extract was then stored in a refrigerator until 
required for use. 

Animals: Wister albino male adult rats were obtained 
from the animal house of the Department of 
Pharmacology, University of Jos, Nigeria. The animals 
were maintained on standard animal pellets (Pfizer, 
Nigeria) and water ad libitum throughout the 28 days 
period of the studies. 

Phytochemical screening: Phytochemical analyses of 
both the pulp powder and the oil-like ethanolic extract 
were carried out to identify the presence or absence of 
secondary metabolites using standard methods 8-9. 

Effect of C. metuliferus on tissues of rats: Wister male 
adult rats were randomly distributed into three groups 
of four animals each. The first group served as control 
and received distilled water equivalent to 1ml/kg 
through the oral route.  

Animals in the second and third groups received 500 
and 1000mg/kg body weight of C. metuliferus pulp 
powder dissolved in distilled water respectively. All the 
rats in this evaluation received their respective doses 
daily for 28 days. At the end of 28 days, the rats were 
sacrificed by chloroform anaesthesia, and the liver, 
spleen, heart, kidney, and pancreas, were removed 
and preserved in 10% (v/v) formalin for microscopic 
studies. Tissues from the organs were cut into 5 
microns thick in paraffin wax, after which they were 
deparaffinised and stained with mayer hematoxylin 
and eosin stains for light microscopic assessment of 
tissue morphology. 

RESULTS: Results of phytochemical test of the C. 
metuliferus pulp powdered and extract showed the 
presence of alkaloids, flavonoids, cardiac glycosides, 
steroids, and carbohydrates; Saponins and Tannins 
were in negligible quantity, while anthraquinone was 
not detected (Table 1). No increase lethality, changes 
in the behavior of the animals were observed, nor was 
morphological changes in the internal organs in 
animals treated with 500mg/kg dose point of C. 
metuliferus observed. There was severe ballooning 
degeneration of the liver at 1000mg/kg with tissue 
necrosis in some foci. The low and high doses showed 
no remarkable changes in the spleen. 

TABLE 1: PHYTOCHEMICAL CONSTITUENTS OF C. METULIFERUS 

Compound/group Crude powder Extract 

Alkaloids + ++ 

Saponins + - 

Tannins + + 

Flavonoids + ++ 

Steroids + + 

Anthraquinones - - 

Cardiac glycosides + +++ 

Carbohydrates + +++ 

+= Present, ++= highly present, -= absent 

 
PLATE 1A: SHOWING NORMAL LIVER HISTOLOGY OF RAT (H AND 
E STAIN ×400) 
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PLATE 1B: LIVER HISTOLOGY OF RAT TREATED WITH 500 MG/KG 
C. METULIFERUS   FRUIT EXTRACT (H AND E STAIN ×400) 

 
PLATE 1C: LIVER HISTOLOGY OF RAT TREATED WITH 1000 
MG/KG EXTRACT OF C. METULIFERUS FRUIT (H AND E STAIN 
×400) 

 
PLATE 2A: NORMAL KIDNEY HISTOLOGY OF RAT (H AND E STAIN 
×400) 

 
PLATE 2B: KIDNEY HISTOLOGY OF RAT TREATED WITH 500 
MG/KG EXTRACT OF C. METULIFERUS FRUIT (H AND E STAIN 
×400) 

 
PLATE 2C: KIDNEY HISTOLOGY OF RAT TREATED WITH 1000 
MG/KG EXTRACT OF C. METULIFERUS FRUIT SHOWING DIFFUSED 
INTERSTITIAL HAEMORRHAGE AND TUBULAR NECROSIS (H AND 
E STAIN ×400) 

 
PLATE 3A: NORMAL SPLEEN HISTOLOGY OF RAT (H AND E STAIN 
×400) 

 
PLATE 3B: HISTOLOGY OF SPLEEN OF RAT TREATED WITH 500 
MG/KG EXTRACT OF C. METULIFERUS FRUIT (H AND E STAIN 
×400) 

 
PLATE 3C: HISTOLOGY OF SPLEEN OF RAT TREATED WITH 1000 
MG/KG EXTRACT OF C. METULIFERUS FRUIT (H AND E STAIN 
×400) 
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PLATE 4A: NORMAL PANCREAS HISTOLOGY OF RAT (H AND E 

STAIN ×400) 

 
PLATE 4B: PANCREAS HISTOLOGY OF RAT TREATED WITH 500 
MG/KG EXTRACT OF C. METULIFERUS FRUIT (H AND E STAIN 
×400) 

 
PLATE 4C: PANCREAS HISTOLOGY OF RAT TREATED WITH 1000 
MG/KG EXTRACT OF C. METULIFERUS FRUIT (H AND E STAIN 
×400)  

DISCUSSION: C. metuliferus has several groups of 
secondary metabolites that may account for much of 
the plant’s actions and uses. Alkaloids have been 
documented to have antiviral and antileukemic 
activities 10-11. The flavonoids are known for their anti-
allergic, ant-inflammatory, antimicrobial and anti-
cancer properties 12. Apart from the anti-inflammatory 
roles of tannins and sterols 13, tannins have been found 
to inhibit HIV replication 14-15. Tannins have also been 
reported to form complex with proteins and activate 
microbial adhesion enzymes, cell envelope, transport 
proteins, 16. Studies have also illustrated the beneficial 
effects of saponins on the blood cholesterol levels, 

cancer, bone health, antioxidant and stimulation of the 
immune system 17. 

1000mg/kg dose point of C. metuliferus fruit extract 
significantly (P<0.05) increased the levels of serum AST 
and ALT 18. High levels of these enzymes therefore 
indicate liver damage such as that due to disorders 
that cause the death of numerous hepatic cells like 
viral hepatic and toxicity from an overdose of 
acetaminophen (paracetamol). The histological study 
of rats treated with 1000mg/kg dose point of C. 
metuliferus extract showed focal hepatocellular 
necrosis similar to that induced by paracetamol; also, 
the fatty liver observed in the rats administered 
1000mg/kg was similar to what is obtained in alcoholic 
cirrhosis 19. On the other hand, dose of 500mg/kg of C. 
metuliferus fruit extract showed no significant 
alterations in the liver tissues compared to the control. 

Kidney histology of rats treated with 1000mg/kg of C. 
metuliferus fruits extract showed some features of 
renal epithelial cells damages compared to the control. 
It has been documented that many herbal 
preparations have exhibited similar nephrotoxic effects 
in experimental animals 20-21. 500mg/kg dose point of 
C. metuliferus fruit extract showed no significant 
damage on the renal tissues compared to the control. 

The tissues of the spleen and pancreas of rats treated 
with both doses of 500mg/kg and 1000mg/kg of C. 
metuliferus fruit extract appeared normal. There were 
no evidences of tissue necrosis and no remarkable 
changes were observed compared to the control. 

CONCLUSION: This study showed that C. metuliferus 
fruit has some secondary metabolites including 
alkaloids, flavonoids, tannins, sterols, saponins and 
cardiac glycosides. 1000mg/kg dose point of the C. 
metuliferus fruit extract showed some levels of toxicity 
on the liver and kidney tissues of albino rats after 28 
days of continuous daily oral administration. A further 
study of C. metuliferus is necessary to fully establish its 
safety profile. 

ACKNOWLEDGEMENT: The authors acknowledge the 
assistance of Mr. Sale Gotom of the Department of 
Human Anatomy, Faculty of Medical Sciences, 
University of Jos, Nigeria, for processing the slides and 
his efforts in making sure this research work was 
successful. 



                                                                             Jimam et al., IJPSR, 2011; Vol. 2(8): 2190-2194                       ISSN: 0975-8232 

Available online on www.ijpsr.com 2194 

REFERENCES: 

1. Borris K.P. (1996). Natural product research perspective from a 
major Pharmaceutical company. J.Ethnopharmacol. 51:29-38. 

2. Sofowora A. (1993). Medicinal plants and Traditional Medicine in 
Africa. Spectrum Book Limited, Ibadan, Nigeria, PP101-117. 

3. Akah P.A. and Nwambie A.I (1994). Evaluation of Nigeria 
Traditional Medicine: Plants Used for Rheumatic (inflammatory) 
disorders. J. Ethnopharmacol. 42:179-182. 

4. Benzioni A., Mendlinger, Ventura M. and Huyskens S. (1993). 
Germination, fruits development, yield and post harvest 
characteristics of C. metuliferus. Janick J., Simon J.E. (eds), New 
crops. Wiley, New York. PP553-557. 

5. Andeweg J.M. and DeBruyn J.W. (1959). Breeding of non-bitter 
cucumber. Euphytica 8:13-20. 

6. Keith M.E. and Renew A. (1975). Notes on some edible plants 
found in the Kalahari. Gemsbok Park. Koedoe, 18:1-12. 

7. Chiej R. (1984). Encyclopaedia of medicinal plants. MacDonald 
ISBN 0-356 10541-5. 

8. Trease and Evans W.C. (1986). Pharmacognosy; Balliere Tindall as 
edited in 5

th 
edition. Hacourt Publisher London. PP221-247, 289-

298, 336-337, 554. 
9. Brain K.R. and Turner T.D. (1975). The practical evaluation of 

Pharmaceuticals. Wright Scientechnica Bristol UK, London pp 140-
154. 

10. Hemingway S. R. and Phillipson (1974). “Alkaloids from South 
America species of uncaria (Rubiaceae)”. J. Pharm. Pharmacol. 
Suppl.; 26:113. 

11. Moore P.S., Pizza C. (1992). Observations on the inhibition of HIV-
1 reverse transcriptase by catechins. Biochem. J. 288:717-719. 

12. Yumi Y., Richard B.G., (2001). Therapeutic potential of inhibition 
of the NF-kB pathway in the treatment of inflammation and 
Cancer. J. of Clinical Investigation 107 (2):135-142. 

13. Sandoval M. et al (2002). “Anti-inflammatory and antioxidant 
activities of cat’s claw (uncaria tomentosa and uncaria guianesis) 
are independent of their alkaloids contents”. Phytomedicine 9 
(4):325-337. 

14. Nonaka G., Nishizawa M., Yamagishi T., Nishiwada Y., Dutschman 
G.E., Bodner A.J., Kilkuskie R.E., Cheng Y.C., Lee K.H., (1990). 
Inhibitory effects of tannins on HIV replication in H9 lymphocyte 
cells. J. Nat. Prod. 53 (3):587-595. 

15. Kaul T.N., Middleton Jr. E., Ogra P.L. (1985). Antiviral effect of 
flavonoids on human Viruses. J. Med. Vitrol. 15:71-79. 

16. Haslam E. (1996). Natural polyphenols (vegetable tannins) as 
drugs; possible mode of action. J.Nat. Pro. 59, 205-215. 

17. Johnson I. T., Fenwick G.R. (1987). The Chemistry and Biological 
significance of saponin in food and feeding stuffs. Crit. Rev. Food 
Sci. Nutri. 26 (1): 27-135. 

18. Wannang N.N., Jimam S.N., Omale S., Dapar D.L.P., Gyang S.S., 
Aguiyi J.C., (2007). Effects of C. metuliferus (Cucurbitaceae) fruits 
on enzymes and haematological parameters in albino rats. African 
J. of Biotech. Vol.6 (22) pp2515-2518. 

19. Elizabeth M.W., David T.O. and Fred J.E. (1996). The liver and 
Biliary system: Selection, Preparation and Pharmacological 
Evaluation of plant material. Pharmacological Methods in Phyto 
therapy Research Vol.1 (5): 47-64. 

20. Mengs U., Lang W., Poch J.A. (1982). The carcinogenic action of 
aristolochic acid in rats. Arch. Toxicol. 51:107-119. 

21. Vanherweghem J.L., Depierreux M., Tielemans C., Abramowicz D., 
Dratwa M., Jadoul M., Richard C., Vandervelde D., Verbeelen D., 
Vanhaelen Faster R., (1993). Rapidly Progressive intestinal Renal 
Fibrosis in young women: Association with slimming Regimen 
including Chinese Herbs. Lancet. 341:387-391. 

 

 
*********** 

 


