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ABSTRACT

Study was carried out to majorly determine the effects of graded levels of Tridax Procumbens (T.
procumbens) on liver health and integrity using serum liver-enzymes concentrations as yardsticks as
well as electrolytes’ status in buck rabbits. Forty-eight buck New Zealand White rabbits of 16 to 18
weeks old and weighed between 1260 -1305 gram were employed in the study. The animals were
randomly allotted to their hutches consisting of 12 bucks per treatment with 4 replications of 3
bucks/replication. There were 4 dietary treatments as: Treatment 1 (T:) contained no Tridax
procumbens and served as the control diet. Treatment 2 (T2) contained 200g of T. procumbens/kg of
diet. Treatment 3 (Ts) contained 300g of T. procumbens/kg of diet and Treatment 4 (T.) contained
400g of T. procumbens/kg of diet. Animals received their respective experimental diets for 8 weeks.
At the end of study, blood samples were collected from all the 12 rabbits in each dietary treatment
group via their ear veins for liver enzymes and electrolytes analyses. All the three liver enzymes
studied exhibited similar fashions in response to dietary T. procumbens as the enzymes levels linearly
(P < 0.05) decreased as dietary intake level of T. procumbens increased with the T4 treatment group
rabbits showing significantly (P < 0.05) the lowest concentrations for ALT, AST and ALP. However,
Tridax Procumbens had no effects (P > 0.05) on electrolytes. It was concluded that T. procumbens
can be used to maintain liver health and integrity, especially at 400g/kg of diet.
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INTRODUCTION

Generally, blood consists of several components that can be used to monitor health status and
metabolic activities of farm animals, including humans (NRC, 2012). To this point therefore, serum
contents reflect the effects of dietary treatments on the animals in terms of the type and amount of
feed ingested and available for the animal to meet its physiological, biochemical and metabolic
activities (Ewuola et al., 2004). Furthermore, serum biochemical analysis is used to determine the
level of heart, liver and kidney functions as well as to evaluate protein quality utilization and amino
acid levels in animals. Clinically, alanine amino transferase (ALT) is predominantly found inside liver
cells. Therefore, if the liver is inflamed or injured, ALT is released or leaked into the extracellular
matrix. Accordingly, therefore, measuring ALT level in the blood gives information about the
functional state of the liver in terms of liver-disease, drug or other problems-relating cases that can
affect the liver. Additionally, the measurements of aspartic amino transferase (AST) and alkaline
phosphatase give further insights of the health status of the liver, since they are also liver-based
enzymes (Ekhato et al., 2014; Lalita et al., 2016).

Ara et al. (2008) investigated the effects of T. procumbens on serum cholesterol, triglyceride and
blood glucose levels as well as T. procumbens effects on heart and body weights of adrenaline
induced rats in a crossover design. Tridax procumbens leaf extract demonstrated significant effects on
cardiovascular parameters of the animals in that study. The study also revealed that the leaf extract of
T. procumbens had profound hypolipidemic activity. Based on the fore-stated in relation to the health
benefits of T. procumbens it can be speculated that T. procumbens may be beneficial to the animal in
terms of maintaining liver health and normal serum levels of electrolytes, namely sodium (Na*),
potassium (K*) and chloride (CL). To our knowledge, there are no data in the literature that have
investigated the effects of T. procumbens on liver health and electrolytes responses to dietary intake
of T. procumbens. Therefore, the objectives of this paper are to investigate the effects of dietary intake
of T. procumbens on liver health via serum measurements of liver enzymes and as well as electrolyte
responses.

MATERIALS AND METHODS

Experimental Site
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This study was carried out at the rabbit section of the Teaching and Research Farm, Department of
Animal Science, Rivers State University, Port Harcourt, Nigeria. The farm is located North of the
University campus at latitude 4°48’N and longitude 6°58’E. The average temperature is usually
between 25°C to 28°C in the city with average rainfall of 20mm, respectively.

Animals and Management

Before the introduction of the experimental animals to the experimental environment, their hutches as
well as their feeding and water troughs were thoroughly washed with detergent and water and allowed
to dry for 7 days; primarily to ensure the comfort of the animals from attack by pathogenic organisms.
Forty-eight buck New Zealand White rabbits of 16 to 18 weeks of age and weighing 1260 -1305 gram
were used in the study. Animals on introduction to their new environment were allowed to properly
adapt to their new environment for a period of one week before they were fed with experimental diets.
Experimental Diets

The feed used in the study was Pfizer grower mash™ mixed with graded levels of T. procumbens.
Four levels of Tridax procumbens were mixed into the grower mash at four different levels thus
leading to four experimental diets as: Treatment 1 (T1) contained no T. procumbens and served as the
control diet. Treatment 2 (T2) contained 200g of T. procumbens/kg of diet. Treatment 3 (T3) contained
300g of T. procumbens/kg of diet and Treatment 4 (T4) contained 400g of T. procumbens/kg of diet.
There were 12 rabbits in each dietary treatment with 4 replications of 3 rabbits per dietary treatment.
Animals received their respective experimental diets for 8 weeks.

Blood Sample Collection

At the end of study, blood samples were collected from all the 12 rabbits in each dietary treatment
group Vvia their ear veins for liver enzymes and electrolytes analyses. ALT was analyzed according to
the method of Reitman and Frankel (1957). AST and ALP were analyzed according to the method of
Aaron (1930). Electrolytes were analyzed using the flame photometric and spectrophotometric
method of AOAC (2000).

Experimental Design and Statistical Analysis

The design employed in the study was the completely randomized design (CRD). The data obtained
following analyses were subjected to analysis of variance (ANOVA) using the general linear model
(GLM) procedure of SAS. The experimental model is: Yjj = i + Di + Ejj; where Yj; = the observation, p
= overall mean common to all treatments, D; = the effect of the i diet (i = 1, 2, 3, 4) and Ej; = the
error term. Treatment means were compared using Tukey’s test and an a-level of 0.05 was used for all
statistical comparisons to signify significance.

RESULTS AND DISCUSSION

Rabbits in all treatment groups fed normally and seen to be in sound health and wellness throughout
the experimental duration as animals were constantly monitored on daily basis. The mean values of
liver enzymes on the four treatments are shown in Table 1.

Table 1. Mean values of liver enzymes of buck rabbits fed graded levels of Tridax procumbens

TREATMENTS
Parameters T T Ts T, SEM P-value
ALT (iu/l) 70.782 69.50° 67.83¢ 66.40¢ 0.16 0.04
AST (iu/l) 67.20? 65.25° 64.70° 61.20¢ 0.11 0.02
ALP (iu/l) 10.102 9.23P 8.63¢ 8.25¢ 0.03 0.04

acdMeans with different superscripts within the same row are significantly (P < 0.05) different

As depicted in Table 1, all the three liver enzymes studied exhibited similar fashions in response to
dietary T. procumbens as the enzymes levels linearly (P < 0.05) decreased as dietary intake level of T.
procumbens increased with the T4 treatment group rabbits showing significantly (P < 0.05) the lowest
concentrations for ALT, AST and ALP, respectively. The results of dietary of Tridax procumbens on
electrolytes are shown in Table 2.

Table 2. Mean values of electrolytes of buck rabbits fed graded levels of Tridax procumbens

TREATMENTS
Parameters T: T T3 T4 SEM P-value
Na* (mmol/l) 135.76 136.10 135.58 136.12 0.18 1.33
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K*(mmol/l) 4.27 4.25 4.25 4.21 0.10 0.64
CI (mmol/l) 95.26 95.31 95.28 95.27 0.11 0.95

As shown in Table 2, dietary intake of Tridax procumbens had no effects on electrolytes as there were
no differences (P > 0.05) amongst electrolytes in all the dietary treatment groups.

All animals in the four dietary treatment groups consumed their experimental diets without any sign
of feed rejection. As shown in Table 1, all liver enzymes studied, namely, ALT, AST and ALP levels
significantly reduced compared with the control values as dietary Tridax procumbens inclusion levels
increased. ALT is usually an important enzyme linked to be involved in the conversion of amino
groups to pyruvate and glutamate, suggesting that ALT is involved in protein metabolism
(Shokrzedah et al., 2012). High levels of ALT in the blood is always an indication that the liver is
leaking or damaged. Therefore, with the significant reductions of ALT in the serum of the rabbits
support the fact that T. procumbens is favorable to the maintenance of liver integrity.

Like ALT another liver-based enzyme used in determining liver integrity is AST. Since, AST is a
liver enzyme, high levels of AST like ALT is an indication that the liver is leaking resulting to high
levels of serum AST. This liver enzyme is involved in the conversion of a-ketogluterate and aspartic
acid to glutamate and oxaloacetate (Ekhato et al., 2014). The lowering effect of ALT just like ALT is
a confirmation that T. procumbens would be useful in ensuring liver health and integrity. The trend is
also similar with ALP which further confirms the importance of T. procumbens in the maintenance of
liver integrity. The lowering effects of ALT, AST and ALP by T. procumbens found in this current
study is in agreement with the data of other workers, such as those of Wildmann (1974). Wildmann
(1974) posited that T. procumbens could positively improve the health and therefore the performance
of the rabbit when ALT, AST and ALP levels show a decreasing trend with a good herb, such as T.
procumbens.

CONCLUSIONS AND RECOMMENDATION

T. procumbens reduced serum levels of ALT, AST and ALP in buck rabbits and therefore, can be
used to maintain liver health and integrity, especially at 400g/kg of diet.
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