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Abstract. Medicinal plants are widely used in disease management all over the world.
Plant-based traditional medicines are still of great importance to people living in developing
countries and also serve as a source to discover new drugs for a variety of diseases affecting
man. The aim of this study is to investigate the effect of garlic-citrus-tumeric shot on
bilirubin, ALP, ALT and AST of adult albino wistar rats. The animals were divided into two
groups; the control group and the experimental animals. A total of five (5) adult wistar rats
were used for the control group, while fifteen (15) adult wistar rats were used for the
experimental studies. During the period of acclimatization, the rats were fed growers’ mash
water provided ad libitum. At every stage of the weight determinations, the test groups (B, C
and D) presented body weight reductions. Body weights were found to be significantly
increased in the control and tests groups before and after acclimatization. However, variations
in body reductions were observed between the control and test rats. Comparatively, these
body weight variations were significant in group C (175.00+0.01 g) and D (171.67+24.83 g)
after garlic-citrus-tumeric shot administration. The results showed that AST levels were
significantly lower (p<0.05) in rats (23.73£7.93 U/L) when compared with the control
(33.60+£6.23 U/L). Also, ALT levels were significantly lower (p<0.05) in rats (19.67+7.58
U/L) when compared with the control (28.40+£5.18 U/L). ALP levels were also lower
(p<0.05) in rats (17.13+£5.36 U/L) when compared with the control (24.80+4.15 U/L).
Furthermore, TB levels were also significantly lower (p<0.05) in rats (0.38+0.14 mg/dl) when
compared with the control (0.80+0.16 mg/dl). Also, CB levels were significantly lower
(p<0.05) in rats (0.21+0.11 mg/dl) when compared with the control (0.38+0.08 mg/dl).
Garlic-citrus-tumeric shot inhibits elevations of biochemical markers of hepatic and renal
functions. This suggests that combination of garlic-citrus-tumeric shot is not toxic to the
liver. Conclusively, the increase in extract given to adult wister rat decreases the parameters
of liver function test thereby increases liver normalcy or better the performance state of the
liver, hence, when the extract is taking in the right proportion increases the
performance of the liver
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Introduction

Garlic (Allium sativum L.), which belongs to the family Liliaceae, is used widely as a
flavoring agent in dishes and in traditional medicine to treat many diseases. The medicinal
use of garlic has a long history. Garlic is probably one of the earliest known medicinal plants.
Its bulbs (cloves) had been used as a cureall in ancient Egypt (Lewis & Elvin-Lewis, 2003).
Potential health benefits of vegetables, in particular garlic (Allium sativum), has its origin in
antiquity, but still there is a need to unveil the details of these benefits (Lewis & Elvin-Lewis,
2003). Garlic has been reputed to possess therapeutic properties, and is probably the most
widely investigated medicinal plant (Nrashan, Kumar, Kewal, Raisuddin & Sahu, 2010).
Despite the numerous therapeutic effects attributed to garlic, the chemistry behind its health-
promoting effect is poorly understood (Lewis & Elvin-Lewis, 2003). Garlic is probably one
of the earliest known medicinal plants (Moyers, 1996). Over the centuries, garlic has acquired
a special position in the folklore of many cultures as a formidable prophylactic and
therapeutic medicinal agent (Moyers, 1996). Recent in vitro studies have confirmed the
vasoactive ability of garlic’s sulfur compounds, whereby red blood cells convert garlic’s
organic polysulphides into hydrogen sulphide, a known endogenous cardioprotective vascular
cell-signaling molecule (Benavides et al., 2007). Garlic may also help to prevent cognitive
decline by protecting neurones from neurotoxicity and apoptosis, thereby preventing
ischaemiaor reperfusion-related neuronal death, and by improving learning and memory
retention (Borek, 2006).

Turmeric (Curcuma longa) also called Indian saffron since ancient times is widely
cultivated in India, Sri Lanka, Belgium, Indonesia and France. Only India accounts for more
than 90% of total production of the world. Hence the turmeric powder is one of the most
common food flavouring and colouring agent in Asian cuisines. Curcumin is the most active
constituent present in turmeric and exert potent biological effects in-vitro and in-vivo (Wealth
of India, 1995; Sharma, Ghescher & Steward, 2005; Agarwal, Shishodia & Takada, 2007).
Curcumin (diferuloylmethane) is a yellow colouring ingredient of the spice turmeric obtained
from the rhizome of Curcuma longa Linn (Zingiberaceae). It is a perennial herb distributed
mainly throughout tropical and subtropical regions of the world (Joe, Vijaykumar & Lokesh,
2004). Curcumin possesses anti-inflammatory, immunomodulatory, and antiatherogenic
activities and is a potent inhibitor of various reactive oxygen-generating enzymes (Ara'ujo &
Leon, 2001; Chainani-Wu, 2003).

The genus Citrus, belonging to the Rutaceae or Rue family, comprises of about 140
genera and 1,300 species. Citrus sinensis (sweet orange), Citrus paradise (Grape fruit),
Citrus limon (Lemon), Citrus reticulate (tangerine), Citrus grandis (shaddock), Citrus
aurantium (sour orange), Citrus medica (Citron), and Citrus aurantifolia (lime) are some
important fruits of genus Citrus (Mandalari, Bennett, Bisignano, Saija, Dugo, Faulds &
Waldron, 2006; Golein, Nazeryan & Babakhani, 2012). Citrus are well known as one of the
world’s major fruit crops that are produced in many countries with tropical or subtropical
climate. Brazil, USA, Japan, China, Mexico, Pakistan, and countries of the Mediterranean
region, are the major Citrus producers (Anwar, Groom & Sadler-Bridge, 2009). Citrus fruits
are recognized as an important component of the human diet, providing a variety of
constituents important to human nutrition, including vitamin C (ascorbic acid), folic acid,
potassium, flavonoids, coumarins, pectin and dietary fibers. Flavonoids in citrus have a broad
spectrum of biological activities including antibacterial, antioxidant, antidiabetic, anticancer,
analgesic, anti-inflammatory and antianxiety (Sidana, Saini, Dahiya, Nain & Bala, 2013).

Medicinal plants are widely used in management of disease all over the world. Plant-
based traditional medicines are still of great importance to people living in developing
countries and also serve as source to discovery of new drug for a variety of diseases affecting
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man. The aim of this study is to investigate the effect of garlic-citrus-tumeric shot on
bilirubin, ALP, ALT and AST of dult albino wistar rats.

Materials and Methods

A total of twenty (20) Adult Albino Wistar rats of comparable sizes and weights were
procured from the histology laboratory, College of Medical Sciences, Ambrose Alli
University Ekpoma, Edo State and transferred to the experimental Laboratory of the Faculty
of Medical Laboratory Science, Ambrose Alli University, Ekpoma, Edo State, Nigeria, where
they were allowed two (2) weeks of acclimatization.

The animals were divided into two groups; the control group and the experimental
animals. A total of five adult wistar rats was used for the control group while fifteen (15)
adults wistar rats was used for the experimental studies. During the period of acclimatization,
the rats were fed growers’ mash water provided ad libitum.

Animal Grouping for Toxicological Studies

The animals for toxicological studies were separated into four groups (A — D). Each
group contains five rats (n = 5) each. Group A served as the control, while groups B — D
served as the test groups.

Group A received only the normal feed (grower’s mash) and water with no
administration of garlic-citrus-tumeric shot while Group B - D received different doses of
garlic-citrus-tumeric shot.

The preliminary studies, animal acclimatization, ingredients procurement (garlic-citrus-
tumeric shot preparation and production), animal experiment and evaluation of results, lasted
for a period of six months. However, the actual administration of garlic-citrus-tumeric shot to
the test animals lasted for two (2) weeks.

Substance Preparation and Extraction

The fresh garlic, citrus and tumeric was obtained, washed, chopped and dried for two
weeks. The size was reduced with mortar and pestle into fine powder. 50g of the powder was
extracted by soaking for two days. The liquid extract was then concentrated using
electrothermal heater to give a bronwnish solid extract which is then weighed directly. The
concentrate was reconstituted by using 200ml of ethanol and the beaker was weighed empty.
Then the weight of the empty beaker was subtracted from the weight of the concentrate.

Extract Administration for Toxicological Studies
The administration of the garlic-citrus-tumeric shot was performed through the oral

route as described below:

Group A (Control): 100g of normal feed (growers’ mash) and distilled water daily for
three (3) weeks.

Group B: 100mg/kg body weight of the extract plus normal feed once for three (3) weeks.

Group C: 200mg/kg body weight of the extract plus normal feed once for three (3) weeks.

Group D: 500mg/kg body weight of the extract plus normal feed once for three (3) weeks.

Sample Collection

Blood samples (5mls) of each adult wistar rat were obtained through the intra orbital
route at the end of the administration under light chloroform anaesthesia and dispensed into
lithium heparin containers labeled appropriately. The samples were separated with a
laboratory centrifuge for 5 minutes at 3000 rpm within two hours after collection into clean
dry plain containers which are labeled corresponding to the initial blood sample container.
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The plasma obtained was stored frozen at -20°C until the time of analysis. Laboratory
analysis was carried out for liver function and bilirubin.

Analytical Method

Alanine Amino Transferase (ALT): The ALT activity in the sample was determined
using the method described by Rietman and Frankel (1957).

Procedure: About 0.5ml of buffer ALT substrate solution was placed in test tubes
labeled test and blank and incubated at 37° C for 5minutes. 0.1ml of plasma was added to test
and mixed thoroughly. It was incubated for 30mins. 0.5ml of 2, 4-dinitrophenyl hydrazine
(DNPH) was added to each test tube (test and blank). All tubes were mixed well and allowed
to stand at room temperature for 20mins. 5.0ml of 0.4N sodium hydroxide (NaOH) was
added to each of the test tube and allowed to stand at room temperature for 5mins. The
absorbance was read at 546nm. The ALT activity was obtained from the calibration curve in
the appendix.

Aspartate Amino Transferase (AST): The AST activity in the sample was determined
using the method described by Rietman and Frankel (1957).

Procedure: About 0.5ml of buffer AST substrate solution was placed in test tubes
labeled test and blank and incubated in water bath at 37° C for 5minutes. 0.1ml of plasma was
added to test and mixed thoroughly. It was incubated for 30mins. 0.5ml of 2, 4-dinitrophenyl
hydrazine (DNPH) was added to each test tube (test and blank). 0.1ml of plasma was added
to each test blank containing 0.5ml of buffered substrate and this was used as sample blank.
All tubes were mixed well and allowed to stand at room temperature for 20mins. 5.0ml of
0.4N sodium hydroxide (NaOH) was added to each of the test tube and allowed to stand at
room temperature for 5mins. The absorbance was read at 546nm. The AST activity was
obtained from the calibration curve in the appendix.

Alkaline Phosphatase (ALP): The ALP activity in the sample was determined using the
Deutsche method described by Rec (1972).

Procedure: About 0.02ml of the sample was added to 1.0ml of the reagent in a test tube
and mixed thoroughly. The initial absorbance was read immediately at 405nm wave length
against reagent blank. This was read again after 1, 2, and 3 minutes of incubation at 37° C.
The intensity of the colour is directly proportional to the activity of the enzyme.

Total Bilirubin Test: A total bilirubin working reagent was prepared by adding 0.05ml
(50ul) of sodium nitrite reagent per 1ml of total bilirubin reagent and mix. Four test tubes
labeled Blank, Standard, Control and Sample were provided. Each test tube requires a blank
tube. 0.1ml of total bilirubin reagent was dispensed into the blank tubes. One milimeter (1ml)
of the working reagent was dispensed into the labeled, except blank tubes. 0.1ml of the
standard, control, and sample was added to each respective tube. After one minute, add 3.0
ml of Methanol Reagent to all tubes, mix by inversion and let stand for five (5) minutes. The
tubes were allowed to stand for five (5) minutes at room temperature. Using the reagent
blank, the absorbance of all the tubes was read at 550nm.

Calculations:

Total bilirubi dD) = sample abs. — abs. of blank c ¢ calibrat
otal bilirubin (me/dl) = Abs of calibrator - Abs. of calibrator blank X 1Onc. of calibrator

Abs = absorbance

Conjugated Bilirubin Test: Four test tubes labeled Blank, Standard, Control and
Sample were provided. Into the labeled test tubes, 1ml of total bilirubin reagent (sulfanilic
acid and HCI) was added. 50uL (1 drop) of sodium nitrite reagent was added into a sample
test tube only. The solution was mixed and allowed to stand between 1-2 minutes. S0uL of
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the sample was added to both the sample blank and the sample test tube. The test tubes are
allowed to stand for 5 minutes. Using the reagent blank, the absorbance of all the tubes was
read at 550nm.

Calculations:

Total bilirubi dD) = sample abs. — abs. of blank c ¢ calibrat
otal bilirubin (mg/dl) = Abs of calibrator — Abs. of calibrator blank X fLonc. of calibrator

Abs = absorbance

Statistical Analysis

Student’s t-test and ANOVA was used to compare result in both the control and the test
groups (all results was reported as mean + standard deviation), using a computer program
named SPSS for windows release 21. Confident interval of Values P< 0.05 was considered
significant.

Results

Table 1 presented the body weight changes in the test and control groups. Although at
every stage of the weight determinations, the test groups (B, C and D) presented body weight
reductions. Body weights were found to be significantly increased in the control and tests
groups before and after acclimatization. However, variations in body reductions were
observed between the control and test rats. Comparatively, these body weight variations were
significant in group C (175.00 + 0.01g) and D (171.67 + 24.83g) after garlic-citrus-tumeric
shot administration.

The results in Table 2 showed that AST levels were significantly lower (p<0.05) in rats
(23.73+7.93 U/L) when compared with the control (33.60+£6.23 U/L). Also, ALT levels were
significantly lower (p<0.05) in rats (19.67+7.58 U/L) when compared with the control
(28.40+5.18 U/L). ALP levels were also lower (p<0.05) in rats (17.13£5.36 U/L) when
compared with the control (24.80+4.15 U/L). Furthermore, TB levels were also significantly
lower (p<0.05) in rats (0.38+0.14 mg/dl) when compared with the control (0.80+0.16 mg/dl).
Also, CB levels were significantly lower (p<0.05) in rats (0.21+0.11 mg/dl) when compared
with the control (0.38+0.08 mg/dl).

The results in table 3 showed the comparison of AST, ALT, ALP, TB and CB between
Group B, Group C, Group D and Group A (control) of rat subjects. AST levels were
significantly lower (p<0.05) in Group D of rat subjects (15.60+6.39 U/L), when compared
with Group C (25.80+4.15 U/L), Group B (29.80+5.31 U/L) and Group A (control)
(33.60+6.23 U/L). Also, ALT levels were significantly lower (p<0.05) in Group D of rat
subjects (12.20+£6.83 U/L), when compared with Group C (21.20+£2.95 U/L), Group B
(25.60+5.41 U/L) and Group A (control) (28.40+5.18 U/L). ALP levels were also
significantly lower (p<0.05) in Group D of rat subjects (12.60+3.97 U/L), when compared
with Group C (18.00+£3.67 U/L), Group B (20.80+5.26 U/L) and Group A (control)
(24.80+4.15 U/L). TB levels were significantly lower (p<0.05) in Group D (0.26+0.05
mg/dl), Group C (0.36+0.09 mg/dl) and Group B (0.52+0.13 mg/dl) when compared with the
Group A (control) (0.80+£0.16 mg/dl). CB levels were significantly lower (p<0.05) in Group
D (0.12+0.04 mg/dl), Group C (0.18+0.08 mg/dl) and Group B (0.32+0.08 mg/dl) when
compared with the Group A (control) (0.38+0.08 mg/dl).
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Table 1: Body weight changes of rats fed with garlic-citrus-tumeric shot at various

intervals

Weight | A (Control) | B (100mg/kg C (200mg/kg D (500mg/kg

(9) (n=5) G-C-T shot) (n=5) | G-C-T shot) (n=5) | G-C-T shot) (n=5)
WBA 173.22+17.22 | 191.67+18.35 200.00£12.65%* 205.00+26.65*
WAA 196.67+15.06 | 211.67+24.01 225.00+ 12.25% 237.50+34.46*
W2WK | 181.67+£9.31 | 193.33+18.89 204.17+10.21 214.17+£32.31%*
W3WK | 167.50+13.69 | 176.67+16.02 183.33+8.16 196.67+23.80*
FW 145.83+£18.82 | 154.17+18.82 175.00+ 0.01* 171.67+24.83*

KEY: G-C-T shot: Garlic-Citrus-Tumeric Shot; WBA: Weight before acclimatization;
WAA: Weight after acclimatization; W2WK: Weight at second week of coffee
administration; W2WK: Weight at third week of coffee administration; FW: Final weight
before sacrificing. Values are mean + Standard deviation; n: Number of sample. Values in a

row with superscript (*) are significantly different at P <0.05.

Table 2: Comparison of Liver Function Tests levels in rat subjects and control

Parameters Control Subjects t value P value
(N=30) (N=90)

AST (U/L) 33.60+6.23 23.73£7.93 2.518 0.021

ALT (U/L) 28.40+5.18 19.67+7.58 2.375 0.029

ALP (U/L) 24.80+4.15 17.13£5.36 2.904 0.009

TB (mg/dl) 0.80+0.16 0.38+0.14 5.568 0.000

CB (mg/dl) 0.38+0.08 0.21+0.11 3.206 0.005

KEY: n=Sample size; p>0.05= Not significant; p<0.05= Significant.
TB-Total Bilirubin; CB-Conjugated Bilirubin; AST- Aspartate aminotransferase
ALT- Alanine aminotransferase; ALP- Alkaline Phosphatase

Table 3: Comparison of Liver Function Tests levels in rat subjects between Group
A (control), Group B, Group C and Group D

Parameters | Group A Group B Group C Group D | Fvalue | P value
(Control) (n=5) (n=5) (n=5)
(n=5)
AST (U/L) |33.60+6.23 (29.80+5.312(25.80+4.15% [15.60£6.39° [ 9.613 | 0.001
ALT (U/L) |28.40+5.18%(25.60+5.412(21.20£2.95% [12.20+6.83° [ 8.999 | 0.001
ALP (U/L) |24.80+4.15%(20.80+5.262[18.00£3.67% [12.60+3.97° | 7.083 | 0.003
TB (mg/dl) [0.80+0.16% [0.52+0.13° |0.36+0.09%  [0.26+0.05% | 20.969 | 0.000
CB (mg/dl) [0.38+0.08% [0.32+0.082 |0.18+0.08° 0.12+0.04° | 12.638 | 0.000

KEY: n=Sample size; p>0.05= Not significant; p<0.05= Significant.
Values in a row with the same superscript are not significantly different at p<0.05.
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Figure 1: Comparison of Liver Function Tests levels in rat subjects between
Group A (control), Group B, Group C and Group D

Discussion

Plants are important in our everyday existence. They provide our foods, produce the
oxygen we breathe, and serve as raw materials for many industrial products such as clothes,
foot wears and so many others. Plants also provide raw materials for our buildings and in the
manufacture of biofuels, dyes, perfumes, pesticides and drugs (Adesuyi et al., 2012). The use
of plants in traditional medical practice has a long-drawn history, and remains the mainstay
of primary health care in most of the third world. Traditional medicines are used by about
60% of the world population; in both developing and developed countries where modern
medicines are predominantly used (Mythilypriya et al., 2007). While an estimated 60-80%
Africa’s population depends solely on herbal remedies for its primary health care needs.

The clinical and diagnostic values associated with changes in blood enzymes
concentrations such as AST, ALT, ALP and bilirubin have long been recognized (Martin,
Freidman & Kaffee, 1998). Increased levels of these diagnostic markers of hepatic function
in wistar rats are implicative of the degree of hepatocellular dysfunction (Mohammed, 2010).

The present study investigated the AST, ALT, ALP, TB and CB levels in Wistar rats.
The liver is the main target organ of acute toxicity when exposed to the foreign substances.
When these substances are absorbed in intestines, they are metabolized to other compounds
which may or may not be hepatotoxic to the rats (Rhiouania, El-Hilalya, Israili & Lyoussia,
2008). In this study, a marked significant (p < 0.05) decrease in serum AST, ALT, ALP, TB
and CB levels was observed. Bilirubin is a major breakdown product of hemoglobin.
Increased bilirubin production results from impaired hepatic excretion or regulation of
conjugated and unconjugated bilirubin from the hepatocytes. Our results indicated that garlic-
citrus-tumeris shot dose 500 mg/kg b.w. decreased bilirubin level, although this dose is
considered as low. Bhuiyan, Papajani, Paci & Melino (2015) found that garlic accelerates the
RBC's turnover by inducing hemeoxygenase 1, which would then produce Fe 2+, biliverdin
and CO.

Furthermore, aspartate transaminase (AST), alanine transaminase (ALT) and alkaline
phosphatase (ALP) are biochemical markers of hepatic function. They are hepatic enzymes
and their elevations in serum or plasma have been attributed to their leakage from liver
cytosol into the blood stream as a result of hepatotoxicity (Bhattacharyya, Mukherjee, Pandit,
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Das & Sur, 2003; Nyblom, Bjornsson, Simrén, Aldenborg, Almer, & Olsson, 2006). ALT is
specifically produced by hepatic cells (Dufour, Lott, Nolte, Gretch, Koff & Seeff, 2000;
McClatchey, 2002), while AST is a less specific marker of liver function as it is produced by
other organs as well. Elevation of ALT and AST is indicative of hepatic injury (Nyblom et
al., 2006), thus, elevation of plasma levels of these enzymes by alloxan is suggestive of
toxicity to hepatic cells. The results obtained therefore give a strong indication that garlic-
citrus-tumeric shot would induce hepatotoxic effect in rats.

The assessment of the serum AST, ALT, ALP, TB and CB could be used to reveal the
deleterious effect of foreign compounds, toxins, chemicals and plant extracts on the blood
constituents of animals. It is also used to determine possible alterations in the levels of
biomolecules such as enzymes, metabolic products, haematology, normal functioning and
histology of the organs (Magalhaes, Appell & Duarte, 2008). The study also showed that
daily administration of animals with various doses of garlic-citrus-tumeric shot significantly
decreased serum AST, ALT, ALP, TB and CB levels. This showed that garlic-citrus-tumeric
shot is toxic to red blood cells. This finding is in agreement with the results obtained by
Banerjee & Maulik (2002) that prolonged feeding of rats with garlic-citrus-tumeric shot, and
probably ginger, may cause anaemia, weight loss and stunted growth in rats.

However, in this study, the weight of the animals was determined. At every stage of the
weight determinations, the test groups (B, C and D) presented body weight reductions. Body
weights were found to be significantly increased in the control and tests groups before and
after acclimatization. However, variations in body reductions were observed between the
control and test rats. Comparatively, these body weight variations were significant in group C
(175.00 = 0.01g) and D (171.67 + 24.83g) after garlic-citrus-tumeric shot administration.
Ramjee, Berjak, Adhikari & Dutton, (1992) reported that aflatoxin has been directly related
to underweight status in children in Benin and Togo. Bedi, Singh, John & Agarwal, (1996)
reported decrease in body weight in Guinea fowl fed on aflatoxin B1. In present study the
weight loss in group 1l may be due to the toxic and carcinogenic effects of DMBA. Turmeric,
Garlic and citrus singly have antioxidant, hepatoprotective nature as well as anti-carcinogenic
activity better but in combine shot, it has shown to be hepatotoxic.

Conclusion
The present study showed a significant decrease in serum AST, ALT, ALP, TB and CB
levels due to the administration of garlic-citrus-tumeric shot. It was concluded that the
consumption of garlic-citrus-tumeric shot decreased the liver enzyme activities, and it is not
toxic to the liver, hence it should be encouraged and taken in moderation. In Conclusion,
Garlic-citrus-tumeric shot inhibits elevations of biochemical markers of hepatic and renal
functions. This suggests that combination of garlic-citrus-tumeric shot is not toxic to the
liver. Conclusively, the increase in extract given to adult wister rat decreases the parameters
of liver function test thereby increases liver normalcy or better the performance state of the
liver, hence, when the extract is taking in the right proportion increases the
performance of the liver
Considering the values of liver function obtained in this study, it is hereby
recommended that;
1. Specific research should be carried out to determine the effect of garlic-citrus-tumeric
shot on the liver using other doses.
2. The use of garlic-citrus-tumeric shot should be regulated and also specific research
should be carried out to further determine the toxic dose.
3. However further research should be done on the long term effects of garlic-citrus-
tumeric shot on the liver function
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