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Abstract

The study investigated the effects of Launaea taraxacifolia leaf-based diet at 6.25% - 25% inclusion
levels on selected enzymes and biomarkers of selected tissues of high-fat diet-induced
hyperlipidemic rats. 36 female rats weighing 165.82 + 2.10g were assigned to groups A (6) and B
(30). Animals in group B were made hyperlipidemic by feeding on a high-fat diet for six weeks and
were later reassigned into six groups as non-treated, atorvastatin-treated and Launaea taraxacifolia
leaf-based diet-treated (6.25%, 12.5%, and 25% inclusion) and were maintained on their respective
diets for six weeks. The activities/concentrations of enzymes/biomarkers in the selected tissues:
liver (lactate dehydrogenase, alanine aspartate amino transferases, gamma glutamyl transferase),
heart ( acid phosphatase, creatinine kinase), serum ( lactate dehydrogenase, alkaline and acid
phosphatases, alanine, aspartate amino transferases, gamma glutamyl transferase, albumin,
bilirubin, urea, uric acid and creatinine) were determined using standard methods. Results
revealed that Launaea taraxacifolia-treated animals showed a significant reduction in serum
creatinine, uric acid, urea, and serum protein, while a significant increase in creatinine kinase
indicated a reduction in hyperlipidemic condition. Overall, the results from the study indicate that
the leaves of Launaea taraxacifolia can reverse hyperlipidemia.
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Introduction

Hyperlipidemia is a condition characterized by increased concentration of lipids (fats) in the bloodstream.
Hyperlipidemia is one of the important factors associated with atherosclerosis, others being hypertension,
smoking in humans, diabetes mellitus, and other factors. Hyperlipidemia, atherosclerosis, and related
cardiovascular diseases have become a major health problem in the world recently [1]. Statins are the
common drugs used to manage hyperlipidemia as they inhibit 3-hydroxy-3-methylglutaryl coenzyme A
(HMG-CoA) reductase, thereby interrupting the conversion of HMG-CoA to mevalonate. The effectiveness of
statins is not without side effects [2-3], necessitating the need for natural alternatives.

Launaea taraxacifolia (Asteraceae), also known as wild lettuce, is found mainly in tropical Africa. In
Nigeria, the Hausa tribe call it Namijin dayii, Nomen barewa, and Nonan Barya’, while the Yoruba tribe
calls it ‘Efo Yanrin and Odundun Odo’[4]. The plant over the years has been reported to possess many
ethnopharmacological properties on disease conditions such as water retention disorders, conjunctivitis,
yaws, improper bone fixation in infants, and diabetes mellitus [3]. Launaea taraxacifolia leaves have been
documented to have hypolipidaemic effects [4]. The investigators showed that lipid accumulation induced
with 0.1mM oleic acid in HepG2 cell lines was reversed when the cell lines were treated with 20 ug/ul of 50
% hydroethanolic extract of the plant. An in vivo study with Wistar rats also showed that Launaea
taraxacifolia significantly decreased blood cholesterol and triglyceride levels significantly [4-5]. The efficacy
and mechanisms of action of the plant have not been tested scientifically in most cases in order to justify
its continuous use in traditional folk medicine as an anti-hyperlipidemic agent. The medicinal properties
of the plant may be due to one or more of its phytochemical constituents. However, some of these
compounds may be toxic, and thus the plants containing them could confer varied levels of toxicity to an
individual consuming them.

Materials and Methods

Plant collection, authentication, and preparation

Launeae taraxacifolia (Wild lettuce) was harvested on a farm at Ojutaye, Ilorin, Kwara state, Nigeria. It was
authenticated at the herbarium unit of the Department of Plant Biology, University of Ilorin, Kwara state,
where a voucher specimen (UIH1023) was deposited. The fresh leaves were thoroughly washed, dried at
600C, and later pulverized into powder using an electric blender.
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Laboratory Animals

Thirty six female albino rats (Rattus novergicus) (165.82 + 2.10g, 5- 7 weeks old) were obtained from the
animal holding unit of the Department of Biochemistry, Faculty of Life Sciences, University of Ilorin, Ilorin,
Nigeria and was kept in well-ventilated house conditions with free access to rat pellets and tap water
before the experiment commenced.

Feed Ingredients

Yellow maize seed, soy beans, and cellulose (corn corb) obtained from Oke-oyi market in Ilorin, Nigeria.
Beef tallow was obtained from the Mandate market in Ilorin. Vitamin/Mineral mix and D-Methionine were
products of Rofat Feed Nigeria Limited in Ilorin, Nigeria, while Soybean oil and Sucrose were products of
Sunola Refined Soybeans, Kewalram Nigeria Limited, Nigeria, and Saint Louis Sucre, Nigeria, respectively.

Chemicals and Reagents

Atorvastatin was a product of Juhel Nigeria Ltd, while assay kits were products of Monobind Inc., Lake
Forest, USA. All other chemicals and reagents used were of analytical grade, which were obtained from
Sigma Aldrich Limited, Buchs, Canada.

Animal Grouping, Composition of Diet, and Induction of Hyperlipidemia

After a week of acclimatization, the animals were weighed (initial weight) and assigned into two groups: A
(6 rats {control diet}) and group (30 rats {High-fat diet induced hyperlipidemic rats}(modification of [6].
They were all fasted for 12 hours to ensure complete emptying of the stomach before feeding them on their
new diets for a period of six weeks (Feed ingredients were weighed, out, thoroughly mixed manually until
homogenous and made into pellet) (Table 1) for a period of six weeks. Hyperlipidemia was confirmed by
estimation of some growth performance characteristics and determination of serum lipid profile. (Aliquots
of the blood sample were obtained through ocular puncture, and the serum was prepared according to the
procedure described by [7].

Table 1. Feed Composition for High Fat Diet

Ingredients (g/kg) Control Diet (g/kg) High Fat Diet (g/kg)
Corn Starch 516 166
Animal Fat (Beef Tallow) - 350 -

Soybean 230 230
Soybean Oil 50 50
Cellulose 50 50
Sucrose 100 100
Vitamin /Mineral 50 50

D-Methionine 4 4

Total 1000 1000

* Vitamin/ Mineral mix: Vitamin A 4,000,000 i.u; Vitamin D3, 800,000 i.u.; Tocopherols, 400 i.u; Vitamin K3 800mg ,
Folacin, 200mg; Thiamine, 600mg; Riboflavin 1,800mg; Niacin, 6000mg; Calcium pathothenate, 4 mg; Biotin, 8 mg;
Manganese, 30,000mg, Zinc, 20,000mg; 8,000mg; Choline chloride 80,000mg; Copper, 2,000mg; Iodine, 480mg; Cobalt,
80 mg; Selenium, 40mg; BHT, 2,500mg. Anticaking agent, 6000mg.

Unit of diet composed — g/ kg.

Composition of Diets, Animal Re-grouping and Sacrifices

The animals fed on a high-fat diet were re-grouped into five groups after confirmation of hyperlipidemia,
with group A still being fed on the control diet. The new groups (B - F) were reassigned into non-treated,
atorvastatin (0.06 mg/kg bwt) treated, and launaea taraxacifolia leaf-based diet treated (6.25%, 12.5%,
and 25% inclusion levels) (Table 2) and fed on diets for six weeks (Table 3). During this period, the growth
performance characteristics (feed intake) [8], weight gain, body mass index [9], and hip circumference [10]
were re-measured. They were then fasted for 12 hours to ensure complete gastric emptying. They were
then anesthetized using diethyl ether and dissected.

Table 2: Re-grouping and Treatment of Animals in Group B

B Rat fed on high fat diet with no treatment
c Rats fed on high fat diet and treated with atorvastatin (0.06 mg/kg bwt)
D-F Rats fed on high fat diet and treated with launaea taraxacifolia leaf-based diet at 6.25%,
12.5% and 25% inclusion levels respectively
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Preparation of Serum and Tissues (liver, Kidney, and Heart) Supernatant

At the end of the experimental period, all animals in each group were anesthetized using diethyl ether and
sacrificed by jugular puncture. The blood samples were collected into EDTA bottles to prevent clotting.
These were then subjected to centrifugation to separate the serum from plasma at 3000 x g for 10 min,
which was then stored in the refrigerator prior to use. The tissues were weighed and homogenized using
250mm sucrose buffer and centrifuged at 3000 x g for 10 min. The supernatant was collected and stored
in the refrigerator for further biochemical assays at 40 °C.

Determination of serum and liver enzymatic activities

Alkaline phosphatase activity assay was carried out as described by [11], Alanine Aminotransferase (ALT)
and Aspartate Aminotransferase activities were carried out as described by [12], Lactate Dehydrogenase
(LDH) activity was described by [13], while Gamma Glutamyltransferase (GGT) activities was described by
[14].

Determination of liver function indices
The activities of Serum Albumin were carried out as described by [15] while Bilirubin activities were
determined as described by [16].

Statistical Analysis

Each data point represents the mean of six replicates + SEM, except for results from the
nutritional/chemical constituents of the leaves, which represent the mean of three replicates + SEM. All
results were statistically analyzed using one-way ANOVA and Duncan’s Multiple Range Test (DMRT) [17].
Differences between group means were considered significant at p<0.05.

Toxicological studies

Effect of Launeae taraxacifolia leaf-based diet on serum enzymatic parameters of high-fat diet-
induced hyperlipidemic rats.

The effect of Launeae taraxacifolia leaf-based diet on serum enzymatic parameters of high fat diet-induced
hyperlipidemic rats (table 3) showed that the ACP value of the untreated group B was significantly higher
(p>0.05) when compared with the control group while there is no significant difference (p<0.05) in all
other groups when compared with the control group. For LDH, group B (untreated) was significantly
higher (p>0.05) than the control group and other groups, no significant difference (p<0.05) in the control
group and group F that was fed with 25% Launaea taraxacifolia meal-based diet, while group C
(0.06mg/kg B.wt artorvastatin), D (6.25%) and E (12%) compared favorably with each other.

Additionally, the serum concentrations of ALT, ALP, AST and GGT of the untreated group B showed a
significant difference (p>0.05) when compared with the control group while there was no significant
differences (p<0.05) between group D (6.25%), E (12%) and F (25%) L. taraxacifolia and the control group.
The effect of Launeae taraxacifolia meal-based diet on Liver enzymatic parameters of high fat diet-induced
hyperlipidemic rats is (table 4) showed no significant difference (p>0.05) in the control group A, group C,
(0.06mg/kg B.wt artorvastatin), group D (6.25%), and E (12.5%) and F (25%) except for group B
(untreated) which was significantly diffrent (p<0.05)compare to the control group and other groups.

For ALT, ALP and AST, the concentrations were of no significant differences between group C (0.06mg/kg
B.wt artorvastatin), D (6.25%), E (12.5%) and F (25%) when compared to the control group while the
untreated group B shows a highly significant difference (p<0.05) from the control group and other groups.
The same trend was recorded for gamma-glutamyl transferase (GGT) across the studied groups.

The effect of Launeae taraxacifolia meal-based diet on liver function indices of high fat diet-induced
hyperlipidemic rats (table 5) showed no significant difference between (p>0.05) the albumin concentrations
of group (0.06mg/kg B.wt artorvastatin), D (6.25%), E (12.5%) and F (25%) and that of the control group
while group B (untreated) was significantly lower (p<0.05) compare to the control group and others. Direct
and Total bilirubin study also shows no significant difference (p<0.05) between the control group and
other groups, except for C(untreated), whose value was significantly higher (p<0.05) than that of the
control group A.

The effect of Launaea taraxacifolia leaf-based diet on kidney function indices of high fat diet-induced
hyperlipidemic rats (6) showed was no significant difference between (p>0.05) the creatinine level of group
C (0.06mg/kg B.wt artorvastatin), D (6.25%), E (12.5%) and F (25%) and that of the control group while
group B (untreated) is significantly different (p<0.05) from the control group and others. Also, uric acid
concentration shows no significant difference (p<0.05) between the control group and other groups except
for C(untreated), whose value was significantly higher (p<0.05) than that of the control group A.

For urea, group C (0.06mg/kg B.wt artorvastatin), D (6.25%), E (12.5%) and F (25%) shows a significant
difference (p<0.05)when compared with the control group but compared favorably to each other slightly
higher than the control group where as group B (untreated) was significantly higher (p<0.05) than the
control group.
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Table 3. Effect of Launaea taraxacifolia meal-based diet on serum enzymatic parameters of high-
fat diet-induced hyperlipidemic rats

HFD + 6.25% | HFD + 12.5% | HFD + 25%
0.06mg/kg

L. L. L.
Parameters Control Untreated B.wt taraxacifoli taraxacifoli taraxacifoli

Atorvastatin a a a
ACP 78.04+0.22 85.15 £ 2.56P 79.55+ 1.542 | 78.66 £ 0.752 | 79.87 +0.84a | 79.70 + 3.052
LDH 46.15+% 2.49a 77.2+ 0.37¢ 58.83+ 1.49b 48.6+2.1452 46.09 £ 1.592 | 45.86 + 1.092
ALT 22.73+ 0.2a 31.88+ 0.37¢b 21.35% 0.17=a | 22.97+ 0.69=2 | 21.54+ 0.682 | 20.29+ 1.13=a
ALP 52.96 £1.42a 63.14 £ 5.35P 52.15 +3.752 50.07+ 0.632 | 50.66 £ 0.632 | 51.58 + 1.642
AST 13.27+ 0.092 | 21.94+ 0.74P 12.04 £ 0.0752 | 12.42+ 0.632 | 12.93+ 0.61=2 | 12.95+ 1.302
GGT 149.0+ 4.16+= 189.2+ 0.09¢ 154.1 £7.08b 145.1+ 6.282 | 143.8% 5.602 | 148.5+ 8.69a

Values carrying different superscripts are along the same row for each parameter and are significantly different (P <

0.05). Data are means of six determinations * SEM

Key: ACP - Acid phosphatase, LDH- Lactate dehydrogenase, ALT — Alanine aminotransferase, ALP — Alkaline
phosphatase, AST — Aspartate aminotransferase, Gamma glutamyl transferase

Table 4. Effect of Launaea taraxacifolia meal-based diet on liver enzymatic parameters of high-
fat diet-induced hyperlipidemic rats

HFD+ HFD+
0.06mg/kgB.w 6.25%L. HFD+ 12.5%L. 25%L.
Parameters Control Untreated t Atorvastatin | taraxacifoli taraxacifolia | taraxacifoli
a a
LDH 293.846.21a 230.2 £ 1.13¢ 276.3t 2.06b | 286.2+ 5.232 | 289.3+ 3.652 290.3+1.52
ALT 85.3%£1.54 71.17 +0.82 ¢ 84.7+ 3.41a | 84.56%f 0.62a | 85.32+ 3.332 85.8112.4a
AST 27.52+ 1.15a | 21.86+ 0.03P | 27.89+ 0.97a | 24.12+ 0.162a | 25.29+ 0.652 27.56%0.7a
ALP 83.54 £3.00a | 71.54+ 0.18P 84.11 £ 3.00a | 82.05+ 7.462 86.44t 5.24a 88.45+3.72
GGT 228.7+40.462 | 258.8 +17.3P 229.6 £7.88 2 227.37+6.142 228.8+5.08 229.9+0.2a

Values carrying different superscripts are along the same row for each parameter and are significantly different (P <

0.05). Data are means of six determinations * SEM

Key:, LDH- Lactate dehydrogenase, ALT — Alanine aminotransferase, ALP — Alkaline phosphatase, AST — Aspartate

aminotransferase, GGT — Gamma-glutamyl transferase

Table 5. Effect of Launaea taraxacifolia meal-based diet on Kidney function indices of high-fat
diet-induced hyperlipidemic rats

0.06mg/kg HFD + HFD + 12.5% HFD +

Parameters Control Untreated B.wt 6.25% L. L. 25%L.
Atorvastatin taraxacifolia taraxacifolia | taraxacifolia
Creatinine 2.836 £0.102 3.880+ 0.46b 2.744+ 0.13a 2.909+ 0.32 2.605+ 0.62 2.305+ 0.162
Urea 70.83+ 0.672 | 75.5+ 1.36¢ 73.16 0.640b 73.74t 1.9b 73.26%+ 1.0b 72.54+ 1.23b
Uric acid 1.485t 0.042a | 2.486+ 0.03b 1.429+ 0.01a 1.470+ 0.2a 1.429+ 0.08a 1.274+ 0.0a

Values carrying different superscripts are along the same row for each parameter and are significantly different (P <

0.05). Data are means of six determinations * SEM

Effect of Launaea taraxacifolia meal-based diet on heart enzymatic parameters of high-fat diet-

induced hyperlipidemic rats

The effect of Launaea taraxacifolia meal-based diet on Acid phosphatase of the heart of high fat diet-
induced hyperlipidemic rats (figure 1) displayed a significant difference in the activity of acid phosphatase
of group untreated group and group D fed with 6.25% L.taraxacifolia when compared to the control group
while there was no significant difference between group C (0.06mg/kg B.wt artorvastatin), E (12.5%) and
F(25%) and that of the control group.
The effect of Launaea taraxacifolia leaf-based diet on creatine kinase of the heart (Figure 2) showed a
significant difference (p> 0.05) in the creatine kinase of group B (untreated) compared to the control group.
However, group C (0.06mg/kg B.wt atorvastatin) and F (HFD + 25% L. taraxacifolia) compared favorably
with each other, with no significant difference from the control group (p>0.05). Also, group D (HFD +

6.25% L. taraxacifolia) and E (HFD + 12.5% L. taraxacifolia)

showed a significant difference (p< 0.05) when compared with the control group.

compared favorably with each other but
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Figure 1. Effect of Launaea taraxacifolia on acid phosphatase activity of high-fat diet induced
hyperlipidemic Wistar rats. Bars carrying different superscripts for each parameter are
significantly different (P < 0.05). Data are means of six determinations + SEM
Key: ACP - Acid phosphatase
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Figure 2. Effect of Launaea taraxacifolia on creatine kinase activity of high-fat diet induced
hyperlipidemic wistar rats. Bars carrying different superscripts for each parameter are
significantly different (P < 0.05). Data are means of six determinations * SEM

Effect of Launaea taraxacifolia meal-based diet on serum lipid profiles of high-fat diet-induced
hyperlipidemic rats

The effect of Launaea taraxacifolia meal-based diet on serum lipid profiles of high-fat diet-induced
hyperlipidemic rats (Table 6) showed a significant difference (p> 0.05) in the cholesterol level of group B
(untreated) compared to the control group. There was also a significant difference (p> 0.05) in the
cholesterol level of group C administered (0.06mg/kg B.wt atorvastatin) when compared to the control
group and other groups fed with L. taraxacifolia meal-based diet. However, group D (HFD + 6.25% L.
taraxacifolia), E (HFD + 12.5% L. taraxacifolia), and F (25% L. taraxacifolia) compared favorably with each
other and showed no significant difference (p< 0.05) when compared to the control group.

For LDL (low density lipoprotens), the untreated group was significantly higher (p> 0.05) when compared
to the control group while group C (0.06mg/kg B.wt atorvastatin), D (6.25% L. taraxacifolia) and E (12.5%
L. taraxacifolia) compared favorably with each other but showed a significant difference (p> 0.05) when
compared to the group. However, there was no significant difference (p<0.05) between the control group
and group F (25% L. taraxacifolia). For the serum triglycerides, there was no significant difference (p<0.05)
between group C (0.06mg/kg B.wt artorvastatin), D (6.25% L. taraxacifolia), E (12.5%) and F(25%) and
that of the control group except for the untreated group which was significantly higher compared to other
groups and the control group. Morealso, there was no significant difference (p> 0.05) in the HDL level of
group C (0.06mg/kg B.wt artorvastatin), D ( 6.25% L. taraxacifolia), E (12.5%) and F(25%) and that of the
control group except for the untreated group which was significantly lower (p< 0.05) compared to other
groups and the control group.
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Table 6. Effect of Launaea taraxacifolia leaf-based diet on serum lipid profiles of high-fat diet-induced
hyperlipidemic rats

0,

0.06mg/kg | HFD* 6.25% HFD + 12.5% L. HFD + 25%L.
Parameters Control Untreated B.wt L. taraxacifolia taraxacifolia

Atorvastatin taraxacifolia
Total 23.15%0.452 31.48%0.1¢ 20.26+0.9p 22.14% 0.662 23.04 £ 0.662 24.29 + 0.302

cholesterol
LDL 5.54+0.36 8.76%0.08¢ 7.20 0.73P 7.453+ 0.50°b 7.23+0.19b 6.526 £ 1.212
6.070 £ 0.012
Triglycerides 6.8010.452 9.66+0.22¢ 6.11+0.28 2 6.726+ 1.382 6.68+ 0.192

HDL 13.98+£0.52a 8.23+1.39¢ 13.67+0.3a 12.28+ 0.40a 13.07+ 0.402 13.92+0.162

Values carrying different superscripts are along the same row for each parameter and are significantly different (P <
0.05). Data are means of six determinations * SEM
Key: LDL -low density lipoprotein; HDL — high density lipoprotein

Discussion

Serum biochemical parameters are diagnostic markers of liver and kidney function. The results of
concentrations of liver marker enzymes (ALP, AST, and ALT) show the ameliorative properties of this plant,
which may probably be due to the presence of several bioactive compounds like flavonoids, saponins and
tannins [18]. In similarity with other work that has been done on this plant, It has been concluded that
the leaves of this plant can be eaten and taken as a concoction without dangers associated with toxicity
[19-23]. Lactate dehydrogenase (LDH) is a cytoplasmic enzyme present in essentially all major organ
systems. Ingestion of certain drugs, toxins, and chemical poisons is among the major factors for LDH
release to the extracellular space. The result of this study revealed that the mean serum level of LDH in L.
taraxacifolia treated rats showed a non-significant elevation artorvastatin administered rats. Previously
published works reported by [24-25] indicate that statin drugs can increase serum LDH, especially when it
has been taken together with other drugs.

According to [26], plasma creatinine concentration is a better indicator than urea concentration in the first
phase of kidney toxicity. These two parameters are products of protein breakdown and metabolism in the
body [27], while uric acid is a product of purine metabolism. High levels of creatinine are found in renal
dysfunction or muscle injury [28]. Launaea taraxacifolia -treated animals showed a significant reduction in
serum creatinine, uric acid, urea, and serum protein compared to the untreated group. The decrease in
these biochemical indices recorded in Launaea taraxacifolia-treated groups in this study shows that the
plant is possibly reversing liver and kidney cell damage, which might have been caused by hyperlipidemia.
Creatine kinase is an important enzyme in tissues. Clinically, creatine kinase is assayed in a blood test as
a marker of damage to CK-rich tissue, as in myocardial infarction (heart attack). Studies have shown that
hyperlipidemia reduces the level of CK and therefore impairs its function in the heart[29].

In this study, L. taraxacifolia raises the level of creatine kinase in groups fed with the plant, with no
significant difference from the control group, compared with the untreated group with reduced CK activity,
which might have been impaired due to hyperlipidemia. Thus, L. taraxacifolia can be used to elevate the
level of creatine kinase when it is reduced in hyperlipidemic conditions, preventing the heart from
coronary heart diseases such as atherosclerosis.

Conclusion

This study shows that launaea taraxacifolia leaf-based diet at the inclusion levels investigated can reverse
the distortions in the concentrations/activities of biomarkers and enzymes of tissues caused by
hyperlipidemia, which was induced by a high-fat diet.
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