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Abstract:  The study examined the toxicological effects of somigerian indigenous green leafy vegetables
(Cnidoscolus aconitifolius, Psychotrigp. andT. occidentalis on adult albino rats. Different diets were
formulated using the individual green leafy vegialsLV) and rats food. Groups 1 — 3 consist o fat
with 5 g (5%) each oPsychotriasp, Chidoscolus aconitifoliuand Telfairia occidentalispulverized leaves
per 100 g (95 g of rat food + 5 g vegetable) offoatd and Groups 4 — 6 consist of rats fed 10 §ql€ach.
However, Group 7 (control) was fed with rat foodlyorBiochemical analysis (liver function test) was
determined using standard methods. Histologicalyaizawas carried out according to the procedure
recommended by Drury and Wallington. Biochemicalultssshowed that the activity of alkaline amino
transferase (ALT) decreased generally in all thugs, except fo€nidoscoliusgroup at 10% concentration
that had increased activity relative to the congmup. However the decreases/increases in ALVifcti
werenot significant (p>0.05) relative to the cohtfbhere was a significant decrease (p<0.05) iralaik
phosphatase (ALP) activity in all the test groupktive to the control. Aspartate aminotransfer@seT)
activity increased in groups fdksychotria sp and Telfarigb% and 10%) diet. The liver tissues of rats fed
Psychotriaand Cnidoscolusrevealed moderate to severe histopathologicabieswhich implied that they
are toxic to the liver. Hence, their consumptionwgt be regulated.
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Introduction pregnant women. Therefore, communities tend toaegpl
Nigeria is rich in plant biodiversity possessingritional alternative and cheaper means in treating anacisgase
and medicinal values. Many of these plants areeeith condition when they occu€nidoscolus aconitifoliugand
being consumed in different forms by different pedput  Psychotria spare two of such vegetables. During the
they are in most cases being underutilized by thedocumentation of indigenous food of the Igbo cultur
communities where they are located. area, Okekeet al. (2008) identifiedPsychotria spas a
Vegetables are those herbaceous plants whosergaatte  vegetable used in soup preparation and believethie
are eaten as supporting food or main dishes andrttay ~ several health benefits, including the treatmerarafemia.
be aromatic, bitter or tasteless (Edema, 1987; Bters Also in a personal communication,Cnidoscolus
al., 2008; Ekpenyongt al, 2012). The utilization of leafy aconitifolius was also mentioned as a vegetable that is
vegetable is part of Africa’s cultural heritage dhdy play  used in the treatment of anaemia and is populafrmed
important roles in the customs, traditions and foallure  to as “hospital too far”, meaning that it preveate from

of the African household. Nigeria is endowed with avisiting the hospital regularly.

variety of traditional vegetables and differentdgpare = The genusPsychotria contains about 2,000 species of
consumed by the various ethnic groups for differentshrubs, small tress and herbs, but rarely epiphgted is
reasons. The nutrient content of different types ofthe largest genus in the family Rubiaceae. Mostispeof
vegetables varies considerably and they are nobrmaj Psychotriaare common in the understory of tropical and
sources of carbohydrates compared to the starcbgsfo subtropical forest. Majority of them are found irest
which form the bulk of food eaten, but contain mitas, tropical Africa, but few are indigenous to NigerBome
essential amino acids, as well as minerals andxdéints  are found in the Northern, middle and Northeastligkria
(Fasuyi, 2006; Punna and Paruchuri, 2004; Mnze8@7)l  while some are located in the south, southeastnaddle
According to Mensahet al. (2008), vegetables are the belt of Nigeria (Lachenaud & Harris, 2010; Otitagtial,
cheapest and most available sources of importatéips,  2014). However, there are about five different sggeof
vitamins, minerals and essential amino acids. \&dgles  Psychotriain Nigeria. These ar@sychotranevostound in
are included in meals mainly for their nutritionalue.  southern Nigeria, Psychotria articulata in southern
However, some are reserved for the sick andNigeria, Psychotria succulentain northeast Nigeria
convalescence because of their medicinal propeiest Psychotria fernandopoesisin south-East and lastly
tropical countries are blessed with a diversitjomfdstuffs ~ Psychotria leptophyllan the middle belt of Nigeria had
which play a basic role in nutrition and healthy shown that, despite the large numberRsfychotria spp
development. Unfortunately an estimated 789 millionvery few studies have been carried out on them.

people in developing countries still suffer from The lack of nutritional information and inadequate
malnutrition especially infants and children froraral development of nutritionally improved products frémsal
areas (World Hunger Factor, 2005). Malnutrition dsn raw materials have direct bearing on nutrition. fiea
tremendously reduced with an increase use of footlgn vegetables are ideal for weight management as dhey
energy, proteins, iron and vitamin A. typically low in calories. They are useful in rethg the
The problem of anemia in most rural communities inrisk of cancer and heart disease since they areridat,
Nigeria is enormous especially among children andhigh in dietary fiber, and rich in folic acid, wviten C,
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potassium and magnesium, as well as containingsadfo reagent kit, UK, BT 29 4QY based on method by Reitman
phytochemicals, such as lutein, beta-cryptoxanthinand Frankel (1957). Aspartate aminotransferase JAST
zeaxanthin, and beta-carotene (Maisarthal., 2014). catalyses the transfer of the amino group from résteato
Because of their high magnesium content and low2-oxoglutarate forming oxaloacetate. Glutamate A®E
glycemic index, green leafy vegetables are alsoadé  measured spectrophotometrically by monitoring the
for persons with Type 2 diabetes. The risk of mgrfure  concentration of oxaloacetate hydrazone with 2.4-
in middle-aged women was decreased 45% for one odinitrophenylhydrazine at the wavelength of 405nm.

more servings/day of green leafy vegetables compare Histopathological examination

fewer servings (Craig, 2008). The liver tissues were extracted by the use ofefoscand
In Nigeria, some lesser known vegetables have beencissors. They were placed on clean filter papenop up
implicated for possessing hematopoietic propeiitiethe  excess blood and weighed. These tissues were selgara
treatment of anemia mostly in children and pregnantstored in labeled screw tight containers containirio
women. The nutritional content of some lesser knownbuffered formaldehyde solution. They were used for
vegetables make them desirable as dietary suppteimen histological analysis according to the procedure
humans in most rural communities in Nigeria. recommended by Drury and Wallington (1967). Theesli
Consumption of green leafy vegetables (GLVs) ambeg t (duplicate) were examined using a light microscapd the
rural populace is a daily part of most diets beeafgheir  histopathological changes were recorded.

relative availability and cheap cost. Although aemgtion  Statistical analysis

of GLVs has been associated with numerous healtfThe design of this experiment was completely raridech
benefits, the toxicological effects are less exgdor design (CRD). The animals were grouped into five pats
Therefore the aim of this study is to investigabe t group. All data collected were subjected to analysi
toxicological effects of some lesser known indigesmo variance (ANOVA) according to Obi (1986). Duncan’s
green leafy vegetable®gychotriasp, C. aconitifolius and studentized new multiple range tests and Fisheesist

T. occidentaliy on Wistar rats. significant difference was utilized to detect sfgraince of
treatment means at 5% probability level (Steel aodie,
M aterials and M ethods 1980).

Experimental design

Wistar strain albino rats weighing between 65 -g83hd  Results and Discussion

9-12 weeks of age were used. The rats were purdhasé&otal food intake of the experimental rats is pnésé in
from the animal house of the College of Medical Bcés, Table 2. The result showed that the total food corex
Department of Biochemistry University of Uyo. Thdsra by the groups fed 5%sychotria sp, C. aconitifoliuandT.
were housed in the laboratory in wire mesh cagefemun occidentaliswere 1242, 1129 and 877 g, respectively for
standard conditions (Temperature, 25 - 29°C; 12ghtli the whole duration of the study. Similarly, totadotl
and 12 h dark cycle). Fifty-six (56) Wistar albirads were  consumed by the 10% treated groups were 961, 987 an
randomly distributed into seven groups of eight (8)1028 g, respectively. In general, there was a géner
animals per group. Different diets were formulateing  significant increase (p<0.05) in total feed constiomprate
individual leafy vegetable and ratsfood (Table Gjoups in groups fed 5% or 10% vegetables with respedhéo

1, 2 and 3 consist of rats fed with 5 g eacliPsychotria  control group. The liver function enzymes (ALP, Aahd
sp, Cnidoscolus aconitifoliusnd Telfairia occidentalis AST) are presented in Table 3. The activity of ALT
pulverized leaves per 100 g of rat food and Gro4pS  decreased generally in all treatment groups, exfept
and 6 consist of rats fed 10 g each dayéhotria sp, Cnidoscolius 10% group that had increased activity
Cnidoscolus aconitifolius and Telfairia occidentalis relative to the control group. However the
pulverized leaves per 100 g of feed. However, Gr@up decreases/increases in ALT activity were insigaific
(Control) was fed with rat food only. Water and fomdre  (p>0.05) relative to the control. The ALP activity

fed ad libitumto all the groups decreased in all the test groups, these decreases w
significant (p<0.05) relative to the control excefolr

Table 1. Composition of experimental diet Ps10% group, whose value was similar to the control

Group Diet formulation (p>0.05). The AST activity increased in groups fed

Psychotria sp and T. occidentali®% and 10%) diet.

Group 1 5 gPsychotria sp- 95 g of rat food These values were comparable to the control (p>0@5

Group 2 5 gC. aconitifolius+ 95 g of rat food the other hand, the AST activity significantly (p&8)
Group3 5 gT. occidentalis+ 95 g of rat food decreased in the rats f&hidoscolusat 5% (47.561U/L)

. and 10% (50.04IU/L) levels relative to the control
Group 4 10 gPsychotria sp+ 90 g of rat food (68.421U/L).

Group5 10 gC. aconitifolius+ 90 g of rat food
Table 2: Total daily food intake by rats fed Psychotria

Group6 10 gT. occidentalis+ 90 g of rat food
P 9 9 sp, Cnidoscolus aconitifolius and Telfaria occidentalis

Group 7 Rat food only Group Aver age Food | ntake (g)
C. aconitifolius 5% 80.64%13.79
Blood collection Psychotria 5% 88.71+15.75
Blood samples were collected from the animals thioug T.occidentalis 5% 62.64+20.47
cardiac puncture into non-EDTA coated bottles afterC. aconitifolius 10% 71.21#15.79
anaesthetizing the animals with chloroform on tHhl Psychotria 10% 68.64+15.24
day of the experiment. The samples were alloweddb  T. occidentalis 10% 73.43%£13.99
prior to centrifugation at 350 g for 10 min to dotaerum _ Control 60.14+19.27

sample for assay of alkaline phosphatase (ALPhiméa n+SD
aminotransaminase (ALT) and aspartate aminotrass®in
(AST). This was determined using Randox laboratory
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Table 3: Effect of Psychotria sp, Cnidoscolus
aconitifolius and Telfaria occidentalis onliver function
enzymes in Wistar rats (IU/L)

Alanin amino  Alkaline Aspartate
Group transferase phosphatase aminotransferase

(ALT) (ALP) (AST)
Psychotria 5% 19.64 162.38° 70.5
Cnidoscolus 5% 20.33 184.96" 4756
Telfaria5% 21.92 119.14° 82.74
Psychotria 10% 18.92 247.52 74.08
Cnidoscolus 10% 23.51 161.57° 50.04°
Telfaria 10% 22.80 125.12° 70.01
Control 22.93° 255.41% 68.42°
LSD(P<0.05) 6.82 59.69 14.48

Values in the same column bearing different superscript letters were
significantly different (p<0.05).

Histological evaluations of the liver tissues (Plate 1A, B,
and C) shows the result of liver histopathology of rats fed
5%, 10% Psychotria and control respectively. The result
showed that rats fed with 5% and 10% Psychotria had
mild liver derangement and cellular architecture was
maintained when compared with the control. The mild
derangement was more in Plate 1B (5%), showing a dose
dependent effect. Plate 2(A, B, and C) shows the result of
liver histopathology of rats fed 5%, 10% Cridoscolus and
control, respectively. The result showed that rats fed with
5% Cnidoscolus had moderate liver derangement and
cellular architecture was maintained when compared with
the control but rat liver tissue fed 10% Cnidoscolus had
severe cellular distortion with complete derangement of
cellular architecture when compared with the control. Plate
3 (A, B, and C) showed the result of liver histopathology
of rats fed 5%, 10% Telfaria and control. The result
showed that rats fed with 5% Telfaria showed moderate
derangement of hepatocytes and cellular architecture was
maintained while rats fed 10% Telfaria showed moderate
cellular derangement with dilated sinusoid, and cellular
architecture was maintained.

1C (x400)

1A
Plate 1: Liver tissues of rats fed 5% (1A) or 10% (1B) Psychotria
compared with control (1C)

Leafy vegetables such as Psychotria and Telfairia
occidentalis have been reported to possess unique
nutritional and phytochemical properties which can affect
physiological and biochemical effects (Otitoju et al., 2014;
Emeka and Onyechi, 2009; Longe et al., 1983). In this
study, the long term feeding of Psychotria, Cnidoscolus
and 7. occidentalis diets caused a significant increase in
weight of the animals which may be due to the presence of
high nutrient components present in the vegetable samples.
These vegetables contain nutrients such as proteins,
minerals and vitamins which are in agreement with the
report of Fagbemi (2007). The increase in weight may also
be related to increase food intake. The animals fed with
5% diet consumed more than those fed with 10%. This
variation may be as a result of additional palatability added
to the composed feed by different ration of Psychotria,
Cnidoscolus and T. occidentalis. However, at higher
concentration of 10% this palatability was lost probably
because of excess fiber content in the diet. The three
vegetables under study are highly palatable and consumed

largely in a variety of diets in South-Eastern Nigeria for
both nutrients and therapeutic purposes. Although there is
paucity of knowledge on their toxicity they are been
consumed mainly for their high nutrient values.

2B 2C (x400)
Plate 2: Liver tissues of rats fed 5% (2A) or 10% (2B)
Cnidoscolus compared with control (2C)

The most commonly used markers of hepatocyte injury are
AST, ALT and ALP. Injury to hepatocytes causes these
enzymes to leak into the blood circulationby raising the
serum levels of some of these enzymes. ALT elevation is
most specific for hepatocyte injury as its concentration in
the liver far exceeds that in any other organ. AST is less
specific as elevation is also caused by damage to skeletal
muscle, kidney, brain and red blood cells (Hasan &
Owyed, 2003; Crook, 2006). The observed decrease in the
activities of ALT and ALP for all the groups except for C.
aconitifolius 10% group may be attributed to the dose-
dependent protective effect of some antioxidants and
flavonoids present in the lesser known vegetables. Nada et
al. (1997) and Udosen and Ojong, (1998) have reported
changes in the levels of these enzymes in animals treated
with phytochemicals. Catechin, a flavonoid from
Uncariagambri has been reported to have a lowering
effect on plasma aminotransferase activity compared with
the control (Thabrew and Hughes, 1996). However, serum
AST activity slightly increased in all the groups except for
the group fed with 10% C. aconitifolius. The non-
significant changes in the enzymes namely Alanine amino
transaminase (ALT) and Aspartate Transaminase (AST)
may suggest a reversible toxicity on the hepatocytes.
Bamidele ef al. (2010) suggested that there is some level
of hepatoprotective effects of Telfaria on rats fed with
vegetable supplemented diets.

3A 3B 3C
Plate 3: Liver tissues of rat fed 5% (3A) or 10% (3B) Telfaria
compared with control (3C)

The liver is a vital organ in the body with specific role in drug
and xenobiotic metabolism. In this study the liver tissues of
the experimental animals were histologically processed and
examined under light microscope to evaluate the
concentration effects of the different GLVs on their
architectural integrity. There was mild to severe derangement
in the hepatic tissues when compared to the control. Liver
histology of rats fed Psychotria 5% or 10% showed mild
derangement in hepatic cells with liver architecture being
maintained. Since cellular architecture was maintained, it
shows that hepatocyte functions are not adversely affected.
This may not be an obvious toxicological index because the
hepatic cells could recover after ingestion. The animals fed
with 5% or 10% Cnidoscolus (Plates 2A and 2B), respectively
showed that rats fed with 5% Cnidoscolus had moderate liver
derangement and cellular architecture was maintained when
compared with the control but rats liver tissue fed 10%
Cnidoscolus had severe cellular distortion with complete
derangement of cellular architecture when compared with the
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control. This degeneration of hypatocytes showedt th
Cnidoscolusaltered cellular integrity which could result in
cellular malfunctioning, this is an obvious toxjcieffect of
Cnidoscoluson the liver cells and so its consumption will
require some level of processing to remove or redsmme
toxic alkaloids and or saponins that are presentthis
vegetable before consumption. The moderate to séhepatic
derangement observed in this work is an obviouEtegical
index forCnidoscolusHistological plates (3A and 3B) shows
the liver cells of rats fed with Telfaria 5% or 10WGth
moderate derangement of hepatocytes and
architecture been maintained. This shows frelfaria may
not significantly affect hepatic function. Toxicitf Telfaria
has been reported by some researchers (Sadtnah, 2008;

Eseyinet al, 2011). In terms of severity of liver derangement
Cnidoscoluat 10% showed the highest level of toxicity even

in the liver function test result where significalevation of
serum ALT was observed.

Liver function enzymes ALT and ALP showed a general

decrease excepCnidoscolus10% which showed a slight
increase. However, AST result showed a generalease
except for the 10%nidoscolugyroup which showed decrease
AST values. The liver tissues of rats f@ychotria and

Cnidoscolusrevealed moderate to severe histopathological

lesions which implied that they may be harmful he tiver
and can lead to cirrhosis and other degeneratiaagds in the
liver as such their usage should be regulatedsmodraged.

In conclusion, despite the fact that these vegetatbntain so
many nutritional benefits, the study also showedt th
Psychotria and Cnidoscolusave some toxicological effects.
Therefore caution should be exercised in their toe
nutritional and medicinal purposes. More importand the
fact that continuous or regular consumption of ¢hesgetable
may lead to serious health challenges.

References

Bamidele O, Akinnuga AM, Olorunfemi JO, Odetola OA,
Oparaji CK & Ezeigho N 2010. Effects of aqueous&ott
of Basellaalba leaves on haematological and bioa#m
parameters in albino ratéfri. J. Biotech, 9(41): 6952-
6955.

Craig C 2008. Health Benefits of Green Leafy Vepkts.
http://www.vegetarian-nutrition.info/updates/beteff-
green-leafy-vegetables.pl(Retrieved 12/09/2011).

Crook MA 2006.Clinical Chemistry and Metabolic Medicine
(7"ed.). New Delhi: Edward Arnold.

Drury RAB & Willington EA 1967.Carleton’s Histological
Techniqueg4™ed.). London: Oxford University Press.

Edema AO 1987. Production of Some Common Vegetables

Horticultural Research Institutbadan Nigeria, pp. 1-5.

Ekpenyong CE, Akpan EE & Udoh NS 2012. Phytochemist
and toxicity studies ofTelfairia occidentalis aqueous
leaves extract on liver biochemical indices in \Afistats.
Amer. J. Med. & Med. Sc2(5): 103-110.

Emeka EJI & Onyechi
haematological and histological responses to lem t
consumption offelferiria occidententalis- supplemented
diets in ratsPak. J. Nutr, 8(8): 1199-1203.

cellular

O 2009. Some biochemical,

Fasuyi AO 2006. Nutritional potentials of some togh
vegetable leaf meals: Chemical characterization and
functional propertiesAfri. J. Biotech.5(1): 49-53.

Hasan FA & Owyed S 2003. Interpretation of liveegtistry
test.Bull. Kuwait Inst. Med. Specializatio; 27-31.

Horder M & Rej R 1983. Alanine Transaminabe. Methods
in Enzymatic Analysig3%d.). Weinheim: Verlag Chemic.

Longe OG, Farimu GO & Fetuga GL 1983. Nutritionalue
of fluted pumpkinJ. Agric. Food Chem31: 989-992.

Maisarah AM, Asmah R & Fauziah O 2014. Proximate

analysis, antioxidant and antiproliferative actast of

different parts ofCarica papayaJ. Nutr. And Food Sgi

4(2): 1-7.

Mensah JK, Okoli RI, Ohaju-Obodo JO & EifediyiK 200
Phytochemical, nutritional and medical propertiesame
leafy vegetables consumed by Edo people of Nigéiffia.

J. Biotech, 7: 2304-2308.

Mnzava NA 1997. Comparing nutritional values of axand
indigenous vegetables. In: Proceedings of a Worksito
Indigenous Vegetables. Limbe Cameroon, January.1997
Schippers RR, Budd L (eds). Chatham. UK;
NRI/IPGRI/CPRO workshop.

Musa TY & Isah FM 2012. Liver and kidney functional
indices of pregnant rats following the administratiof
the crude alkaloids fronSenna a lata(Linn. Roxb)
Leaveslranian J. Toxicol.6(16): 615-625.

Nada SA, Bashandy SAE & Negam SA 1997. Evaluation o
the hypoglycaemie activity of traditional herbal
preparation on male diabetic raftoterapia, 68(3): 240-
244,

Obi IU 1986. Statistical Methods of Detecting Ditfaces
between Treatment Means. Snapp Press (Nig.) Ltd.,
Enugu.

Otitoju GTO, Nwamarah JU, Otitoju O & lyeghe LU 201
Nutrient composition of some lesser known greetfylea
vegetables in Nsukka LGA of Enugu StateBiodiversity
& Envtal. Sci. (JBESY (4): 233-239.

Punna R & Paruchuri RU 2004. Effect of maturity and
processing on total, insoluble and soluble dietfiper
contents of Indian green leafy vegetables. J. Food
Sci. & Nutr.,55(7): 561-567.

Reitman S & Frankel S 1957. Serum-transaminaselsleve
Amer. J. Clin. Patholo28: 56-63.

Salman TM, Olayaki LA & Oyeyemi WA 2008. Aqueous
extract of Telfairia occidentalis leaves reduces blood
sugar and increases haematological and reproductive
indices in male rat#\fr. J. Biotech.7: 2299-2303.

Sillanaukee P 1996. Laboratory markers of alcoHmisa.

Alcohol & Alcoholism]: 613-616.

Steel RG & Torrie GH 1980. Principles and proceduire
statistics. Biometrical Approach 2 Ed. McGraw-Hill
Book Co. Inc, New York.

Thabrew Ml & Hughes RD 1996. Phytogenic agentsha t
therapy of liver diseasé?hytotherapy Res10(6): 461—
467.

Udosen EO & Ojong AS 1998. Hepatotoxic activity of
Sacoglottisgabonensis rats. Pharmaceut. Biol.,36(5):
368-371.

Eseyin OA, Ebong P, Eyong E, Awofisayo O & Agboke A World Hunger Facts (WHF) 2005. World Hunger Edumati

2010. Effect of Telfairia occidentalison oral glucose
tolerance in ratsAfri. J. Pharmacy & Pharmac.4(6):
368-372.

Fagbemi TN 2007. Effects of processing on the tiatral
composition of fluted pumpkinTelfairia occidentali}
seed flourNig. Food J, 25: 1-22.

Service. In: FAO World Food Summit Progress Report
September 2004. FAO Publications, Rome.

FUW Trends in Science & Technology Journal, www.ftstjournal.com

474

e-ISSN: 24085162; p-ISSN: 20485170; October, 2016 Vol. 1 No. 2 pp 471 - 474



