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Abstract

Preliminary phytochemical screening of Borreria verticillata species of Sudano-Sahelian savanna and the effect
of aqueous leaf extract of the plant were studied in CCLy-induced hepatotoxicity rats. Screening of the aqueous
extract indicates the presence of alkaloids, flavonoids, tannins, glycosides, sterol and saponins. While
athraquinone was absent. Serum levels of aspartate aminotransferase (AST), alanine amino transferase (ALT),
alkaline phosphatase (ALP), total protein (TP) and bilirubin (BL) were analysed in rats intraperitoneally
administered with 100 mg/kg CCl, followed by oral treatment with 300mg/kg of aqueous leaf extract of B.
verticillata for 48 and 96hrs. The rats treated for 48 hours after had serum AST, ALT, ALP, TP and BL levels
not statistically different (P>0.05) compared to both normal control and positive control (treated with 100mg/kg
standard drug) although the value of positive control was slightly lower than the test values. However, the test
values were statistically lower compared to toxicity control at P< 0.05. The serum AST, ALT, ALP, TP and BL
levels when the treatment was extended to 96 hours showed similar pattern to 48 hours treatment. Even though
the test values with respect to the enzymes activity were slightly lower in the extended treatment. This result
indicates the hepatocurative properties of aqueous leaf extract of B. verticillata on CCL,-induced hepatotoxicity
rats, which could be attributed to its phytochemical contents.
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1. Introduction

Nowadays people are being bombarded with thousand of unhealthy products, often with little or no
pharmacological activities against the target diseases but promote the susceptibility to the toxic effects of these
unhealthy products. Indeed, in recent years, there is increase in drug resistance by disease causing organisms
(WHO, 2008). This dilemma made the use of medicinal plants a best solution and that traditional remedies are
being sought by a cross section of scientists for various ailments (Chandresena, 1995; Heinrich et al., 2005).
Moreover, therapeutic properties of medicinal plants are very useful in healing various diseases and the
advantage of these medicinal plants is being 100% natural (Elvin-Lewis, 2001). There is resurgence in the use of
herbal medicines worldwide. An estimated one third of adults in the western world use alternative therapies,
including medicinal plants (Ernst, 2002). Nowadays, traditional medicine has brought to focus a wider coverage
of primary healthcare delivery, not only in the African region but also, to various countries of the world
(Acharya and Anshu, 2008). It is the first choice of healthcare treatment for at least 80% of Africans suffering
from high fever and other common ailments (Oliver, 1959).

Liver is a multifunctional organ, largely responsible for nutrient and xenobiotics metabolism. It is the heart beat
of biotransformation, altering a wide range of biochemical substances, depending on the physiological needs. It
is also critical in the storage of a number of biochemical compounds such as excess iron, some vitamins and
excess glucose as glycogen (Nduka, 1999). Carbon tetrachloride (CCly) has been reported to induce lipid
peroxidation and liver damage (Nduka, 1999) as in viral hepatitis, cirrhosis and obstructive jaundice, leading to
an increase in the levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT) and alkaline
phosphatase (ALP) in the blood. These enzymes are mostly contained in the liver, and when parenchymal cells
of the liver are damage, the enzymes leak into the blood (Zimmerman, 1976). Silymarin was a flavonoid
obtained from Silybum marianum or milk thistle and was composed of three isomers: silybinin, silydianin and
silychristin (Wagner, 1986), silybinin being quantitatively the most important (Bosisio et al., 1992). Wills and
Asha (2006) showed standard drug Silymarin has a remarkable protection of serum AST, ALT and LDH levels
towards CCl, induced hepatotoxicity.

Borreria verticillata is a perennial shrub belonging to the family Rubiaceae. It is commonly called shrubby false
button weed or shrubby false button wood (Burkill, 2000). It is distributed in tropical and subtropical America,
Africa, Asia, and Europe (Dessein et al., 2006). It is originated from South and Central America (Burger and
Taylor, 1993; Chiquieri et al., 2004). Borreria verticillata species is used medicinally in various manners and are
reputed in traditional medicine of Latin America, Asia, Africa, and West Indies. In Brazil, the infusion of the
flowers is used as antipyretic and analgesic (Vieira et al., 1999; Moreira et al., 2010). The roots extract is emetic,
the leaves extracts as antidiarrheal, and the remedy against erysipelas and hemorrhoids (Lorenzi and Matos,
2002). It is also commonly used effectively to cure eczema (Tinea versicolor), ring worm (Tinea capitis), scabies
and other skin lesions (e.g. infectious dermatitis), toothache, headache, and dyspepsia (Chopra et al., 1956). The
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juice obtained from the aerial part is applied topically for the treatment of skin diseases. A lotion is prepared to
relieve skin itches (Liogier, 1990). In West India, the decoction of this plant is used for diabetes and
dysmenorrhea, and when prepared with Cuscuta and Zebrina schnizlein is used for amenorrhea (Ayensu, 1978).
While in Senegal it is used to treat bacterial skin infections and leprosy (Maynart et al., 1980).

In Nigeria, it is common to all vegetations particularly in Sudan savanna, normally found in wastelands, in non
cultivated fields or within the vicinity of ponds, mainly in the rainy season. It is known as Fasa- kaba by the
Hausa people of northern Nigeria, Irawo-ile by the Yoruba people and Abia-ikana by the Ibibio people of
southern Nigeria. The leaves are used in some parts of Nigeria, as in many West African countries for curative
purposes as one of the mainstream traditional medicines. Studies have confirmed that extracts from Borreria and
Spermacoce species as well as their isolated compounds possessed diverse biological activities, including
analgesic, anti-inflammatory, antitumor, antimicrobial, larvicidal, antioxidant, gastrointestinal, anti-ulcer, and
hepatoprotective, with alkaloids and iridoids as the major active principles (Shajiselvin et al., 2010; Conserva
and Ferreira, 2012; Abdullahi et al, 2014). The roots are used to treat malaria, the leaves as ophthalmic,
inflammation of eye and gums, blindness, fever, spleen complaints, sore, hemorrhage, dysentery and diarrhea,
and also for the treatment of liver ailment, kidney disorder and abortifacient (Sofowora, 2008).

It was established that liver problem is on the increase in Sudano-Sahelian region of the northern Nigeria,
particularly in rural areas. However, majority of the inhabitants of this region gave preference to traditional than
conventional medicine. Indeed, there is growing interest in the antioxidant properties of the phenolic compounds
in vegetables, fruits, and shrubs due to their strong activity and low toxicity compared with those of synthetic
phenolic antioxidants, such as BHT (butylated hydroxytoluene) and BHA (butylated hydroxyanisole) (Marinova
and Yanishlieva, 1997). Thus, finding accessible and cost effective alternative is necessary. Therefore this
research intends to unveil the potentiality of Borreria verticillata in curing liver diseases.

2. Materials and Methods

2.1 Sample Collection and Identification

The sample of Borreria verticillata was collected by hand picking at dump site in Kanya Babba village, Babura
Local Government, Jigawa State, Nigeria. It was authenticated at the Department of Plant Science, Bayero
University, Kano, Nigeria.

2.2 Sample Preparation and Extraction

The fresh leaves of B. verticillata were shade-dried and ground into a fine powder. The fine powder (50g) was
added into distilled water and shaken gently for ten minutes using a shaker to make a homogenous mixture. The
mixture was left to stand for 24 hours and then filtered. The filtrate concentration was 20mg/cm’ and used for the
study

2.3 Experimental Animals

Thirty five (35) albino rats (weighing 120-130g) were obtained from the Animal House of the Veterinary and
Research Institute (VOMVET), Plateau State, Nigeria. They were housed in animal house, Department of
Biological Sciences, Bayero University, Kano and allowed to acclimatized and fed with their normal starter feed
and water ad libitum.

2.4 Experimental Design

The animals were divided into four (4) groups: Group I (Normal control) contains five (5) albino rats which
serve as normal control; liver damage was not induced and extract was also not administered. Group II contains
ten (10) rats serving as toxicity control; the liver damage was induced but the extract was not administered.
Group III contains also ten (10) animals, in which liver damage has been induced, followed by oral
administration of the extract. Group III animals were further subdivided into two groups each containing five (5)
animals of which one sub — group was given 300mg/kg of extract for 48 hrs and the other sub — group for 96
hours. Group IV (Positive control) also contains ten (10) animals, in which liver damage has been induced,
followed by oral administration of 100mg/kg of Salymarin (standard drug). Group IV animals were further
subdivided into two groups each containing five (5) animals of which one sub — group was given 100mg/kg of
Salymarin for 48 hrs and the other sub — group for 96 hours. The extract and Salymarin were administered orally
while 100mg/kg CCl; was administered intraperitoneally. High doses of CCl; (90-120mg/Kg) can induce
massive liver damage and may persist for longer period, giving rise to ideal hepatotoxicity rats model (Alhassan,
2009). The animals were sacrificed after 48 and 96 hours respectively. Blood samples were collected and serum
was collected for analysis.

2.5 Phytochemical analysis

The preliminary phytochemical screening of the B. verticillata leaves was carried out using standard procedures.
2.6 Enzyme assay

Serum AST and ALT were assayed using Reitman and Frankel (1957) method. The serum ALP was assayed
using the method of Rec (1972). Serum bilirubin and total protein were assayed using Jendrassik and Grof,
(1938) method and Biuret method (Chawla, 1990) respectively.
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2.7 Statistical Analysis: Graph ad Instat 3 statistical software (2000) version 3.05 was used to analyze the data
obtained.

3. Results and Discussion

Table 1: Preliminary phytochemical Screening of the Aqueous Extract of Borreria verticillata

Phytochemical Constituents Result

Saponins +

Anthraquinones -

Alkaloids
Flavonoids
Glycoside

Tannins

+ + 4+ o+ 4+

Sterol

Key: + = Present — = Absent

The preliminary phytochemical screening of the aqueous leaf extract of Borreria verticillata species of Sudano-
Sahelian savanna has indicated the presence of flavonoids, alkaloids, saponins, sterols, tannins and glycosides
while anthraquinone was absent. This finding was in conformity with a previous finding reported by Abdullahi et
al (2014). These compounds have a well known pharmacological activities including antioxidant,
hepatocurative, analgesic and anti-inflammatory effects (Perez, 2001 and Park et al., 2001).

The presence of alkaloids in Sudano-Sahelian B. verticillata species was in line with documented findings
reported by Lucia and Jesu (2012) that a representative classes of alkaloids were present in B. verticillata from
America, Europe and Africa but absent in Asian species, while flavonoids were found only in species from Asia.
Thus, the common possession of alkaloids and flavonoids by the Sudano-Sahelian savanna species should be
viewed as retention of an ancient characteristic and would be extremely helpful to clarify trends in the chemical
evolution of the species. Indeed, variation in the phytochemical constituents within a single species is affected by
location, environmental conditions and genotypes of the plant.

Albino rats with CCl,induced liver damage but no treatment (toxicity control) had serum AST, ALT, ALP, TP
and BL levels significantly higher compared to those of both the normal and positive controls (P<0.05) after 48
and 96 hours of treatment. This increase in the levels of serum liver enzymes, total protein and bilirubin in
toxicity control (group II) is in line with findings reported by Nduka (1999) and Alhassan et al., (2009) that high
doses of CCl, (90-120mg/kg) is toxic and can inflict acute necrosis upon liver causing clinical conditions like
infective hepatitis. Carbon tetrachloride (CCly), a well-known model compound for producing chemical hepatic
injury, requires biotransformation by hepatic microsomal cytochrome P-45yto produce toxic metabolites, namely
trichloromethyl free radicals (CCl;") and subsequent derivative CI;COQ’ (Brautbar and Williams, 2002). The
values of serum bilirubin in toxicity control indicate the presence of hyperbilirubunaemia, which may be an
indication of liver dysfunction with consequent elevated levels of total serum bilirubin. The increase in serum
total proteins is an indication of acute liver toxicity. Since albumin which is the most important protein
synthesized by the liver, and reflects the extent of functioning liver cell mass, has a fairly long half life of 20
days, it is not a good indicator of acute liver diseases (Vasudevan and Sreekumari, 2005), the findings of this
study have confirmed this observation.
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TABLE I: Serum Levels of AST, ALT, ALP, Total protein (TF) and Bilirubin (BL) in CCL; Hepatotoxicity Rats Orally Administered
with 300mg/kg of Aqueouns Leaf Extract of B, verticillata for 458 hours.

DOSE{me/ke) AST(UL) ALT(UL) ALP(UL) TP(gL ) EL({UmolL)
GROUPI _ 2130202 33.26=1.59° 314 71 4330+£3.70= 12.76=1.302
(Wormal control)
GROUP II (Toxicity control) 100mgkg (CCls) 102,152,004 70290254 6053474 T03=141m=ee 21,7420 282
GROUP III 100mg kg (CCL) + 300mg kg (extract) 254353.06° 38232662 3900330 52.2=141°=  1339=3.167
GEROUP IV (Positive control) 100mgkg(CCL) + 100mgkg (silymarn) 24.03=2.074 37.50£2.058 35.3+£2.58 48=0.002 14.03=0.09¢

Values are expressed as MEAN=S.D. Values within the same column, bearing the same superscript are statistically different at p<0.05.

TABLE 3: Serum Levels of AST, ALT, ALP, Total protein (TF) and Bilirubin (BL) in CCly Hepatotoxicity Rats Orally Administered
with 300mg/kg of Aqueous Leaf Extract of B. verticillata for 96 hours.

DOSE(mzke) AST(UL) ALT{UL) ALP{UL) TPl ) EL (Umol'L)
GROUPI _ 2130+2.02+  35326x1.359*  31H47X 4330£3.70=  12.761.309
(Normal control)

GROUP II (Toxicity control) 100mg/kg (CCls) TO31=233F  53227=0.24%4  4320=] 388 60312210+ 18710 26==
GROUP III 100mgkg (CCly)y + 300mg kg (extract) 24.05£3.05% 3617109 36.3=2.12% 42.00+0.00% 15.00=0.14==
GROUP IV (Positive control) 100mgkg (CCL) + 100mgkg (silymarn) 22.63£2.77¢  36.04=0.14f 33.35z121° 45.00+0.70° 13.91=0.85

Values are expressed as MEAN=S.D. Values within the same column, bearing the same superscript are statistically different at p<0.05.

The serum levels of enzyme markers in toxicity control have decreased substantially after 96 hours (Table 3)
compared to 48 hours even without treatment. This is probably due to the ability of hepatocytes to regenerate
rapidly following chemically induced cytotoxicity.

However, the rats treated with 300mg/kg aqueous leaf extract of B. verticillata (group III) and 100mg/kg of
Silymarin (positive control) (group IV) for 48 and 96 hours had serum AST, ALT, ALP, TP and BL not
statistically different from normal control but significantly lower than the toxicity control at P>0.05. This would
probably be due to hepatocurative effect of B. verticillata aqueous extract on chemically induced hepatocellular
damage. This dramatic lowering effect could however be attributed to extract-enhanced rapid regeneration of
hepatocytes due to the presence of phytochemicals, particularly flavonoids which have antioxidant effect that
could terminate the lipid peroxidation damage induced by CCl, and promote the healing process. As previously
demonstrated by s number of investigators that antioxidants prevent CCl, toxicity, particularly hepatotoxicity, by
inhibiting lipid peroxidation (Teselkin et al., 2000), suppressing alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) activities (Lin and Huang, 2000), and increasing antioxidant enzyme activity
(Kumaravelu et al., 1995). Furthermore, some alkaloids detected in the B. verticillata species were reported to
display some in vivo or in vitro biological activities (Lucia and Jesu, 2012). Thus, the hepatocurative effect of
this plant could be associated with these biological activities.

4. Conclusion

Based on the findings of this study, high dose (300mg/kg) of aqueous leaf extract of B. verticillata from Sudano-
Sahelian savanna enhanced the regeneration of hepatocytes inflicted with CCl, induced hepatotoxicity within 96
hours of treatment. And the healing effect of (300mg/kg) leaf extract is lower than that of 100mg/kg standard
drug (Silymarin).
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