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Abstract: Effect of aqueous extract of Cnidoscolus aconitifolius on lipid profile
and haematology of carbon tetrachloride (CCl,) treated rats were investigated
using standard analytical methods. Forty two adult male Wistar rats (91-185 g)
were housed in plastic cages of seven groups with six animals each. Group I
received normal rat feed (control). CCl, (prepared 1:5 (v:v) in olive oil) was
administered subcutaneously to groups II — VI on day twenty-one. In addition,
vitamin C was administered orally to group III on daily basis for twenty-one days;
groups IV, V and VI took 50 mg/KgBW, 75 mg/KgBW and 100 mg/KgBW
extract dose orally for twenty-one day while olive oil was administered to group
VII. Phytochemical analysis of the leaf extract revealed a highest saponin content
(7.84£0.09%) while tannin levels was slightly decreased (1.0140.20%).
Hydrogen cyanide was absent in all investigated samples. In comparison to group
II and I, administration of the extract dose (50 mg/KgBW, 75 mg/KgBW and 100
mg/KgBW) dependently lowered total cholesterol, triglycerides, plasma LDL,
VLDL, non-HDL and atherogenic indices but increased plasma HDL cholesterol
levels of treated rats. There was no significant difference in the WBC and
lymphocytes concentrations between untreated and treated rats with the leaf
extract of C. aconitifolius. The 50 mg/KgBW and 75 mg/KgBW extract doses
provided better results than 100 mg/KgBW. The result of this study expressed
positive effect on the lipid profile and haematological parameters by using
Cnidoscolus aconitifolius leaf extract against carbon tetrachloride treated rats.
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Introduction

The use of plants in medicine goes back to the beginnings of human
civilization. Substantial evidence has been found on the use of plants for
preventive and/or therapeutic purposes in ancient cultures.' According to the
World Health Organization (WHO),? a medicinal plant is one that contains
substances that can be used for therapeutic purposes and/or can serve as
active ingredients for the synthesis of new drugs. Medicinal plants cover a
wide range of metabolic activities and have many functions in the body
which include antioxidant, anti-inflammatory, platelet aggregation
inhibitory and as immune response triggers.® Studies have been carried out
on the ability of C. aconitifolius to regulate the levels of lipids. The authors
reported the ability of this extract to normalize the appearance of
haematological and oxidative indicators caused by high level of fats in rat’s
diet.* Furthermore, research has shown that the vitamin A content in the leaf
extract of C. aconitifolius helps to offer resistance to malaria.” Vitamins A,
C and zinc are capable of controlling immune functions and impaired

growth related to malaria and sickle cell disease.®”"!°

Plants usage in
traditional medicines has been widely observed in most developing
countries where they are seen as therapeutic agents for the maintenance of
good health."

For several decades, various fields of research have centered on
medicinal plants and their components. The high rate of ingestion of
chemicals and substances in form of drugs and herbs is a potential hazard to

the body. Inhalation of carbon tetrachloride affects the central nervous

system, kidney and liver organs with prominent symptoms as nausea,



weakness of the bones and muscles, vomiting, lethargy and headache.'* The
quest for alternative approach to prevention of diseases by using natural
plant extracts is one of the current requirement. This has given rise to the
need to investigate the claims on use of Cnidoscolus aconitifolius leaf
extract for its pharmacological importance. This study was aimed to
investigate the effects of an aqueous leaf extract of Cnidoscolus
aconitifolius on lipid profile and haematological indices on carbon
tetrachloride treated rats.
Methodology
Method of leaf Extraction

Cnidoscolus aconitifolius leaves were freshly harvested, washed,
pounded with a mortar and pestle and pressed for aqueous extraction."
Suction filtration (vacuum) was employed on the extract and the process
repeated several times for discoloring in order to obtain a soluble mixture.
The total extract of the leaves was lyophilized at the pharmacognosy
laboratory of the Faculty of Pharmaceutical Sciences, University of Port
Harcourt. The residue obtained was measured and used for analysis.
Phytochemical Screening

Primary components of C. aconitifolius leaves were phytochemically
analyzed for flavonoid, saponin, tannin, oxalate, cyanogenic glycosides,
alkaloids or phenol using' suitable method for bioactive substances
determination in food samples.
Experimental Design

Forty two adult male Wistar rats weighing 91-185 g were purchased
from the Animal House of the Department of Physiology University of Port
Harcourt. The animals were housed in plastic cages of seven groups with six

animals each per group. After one-week acclimatization period on normal
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rat feeding, the treatment commenced. The extract was administered orally

on daily basis for twenty one days. The dosage of administration of the

15,16

extract was adapted, with modification. The carbon tetrachloride was

prepared in a ratio of 1:5 (v:v) in olive oil, and administered subcutaneously
at 0.17 mL/kg body weight of rats, on day twenty one after administration
of leaf extract. The dosage and method of administration of carbon
tetrachloride was adapted with modification.'” The experimental groups
were as follow:

e Group I: received daily normal feed and water.
e Group II: received daily normal feed and water + subcutaneous dose of
CCl4 (0.17 mL/KgBW) on day twenty one.
e Group III: received daily normal feed and water + a daily oral dose of
vitamin C + subcutaneous dose of CCly (0.17 mL/KgBW) on day twenty
one.
e Group IV: received daily normal feed and water + a daily oral dose of
C. aconitifolius extract (50 mg/kg) + subcutaneous dose of CCly
(0.17 mL/KgBW) on day twenty one.
e Group V: received daily normal feed and water + a daily oral dose of C.
aconitifolius extract (75 mg/kg) + subcutaneous dose of CCly
(0.17 mL/KgBW) on day twenty one.
e Group VI: received daily normal feed and water + a daily oral dose of
C. aconitifolius extract (100 mg/kg) + subcutaneous dose of CCly
(0.17 mL/KgBW) on day twenty one.
e Group VII: received daily normal feed and water + subcutaneous dose
of olive oil.

Twenty four hours after administration of carbon tetrachloride, the

rats were weighed and anaesthetized by exposure to chloroform. While
under anesthesia, they were painlessly sacrificed after 8 hrs fasting and

blood was collected from each rat into heparin and EDTA (ethylenediamino



tetra-acetic acid) sample bottles via cardiac puncture for biochemical and
hematological analyses. The heparin anti-coagulated blood samples were
centrifuged at 1000 rpm for 10 minutes, after which the plasma was
collected and stored for subsequent analysis.
Biochemical Parameters

The kits used for the determination of lipid profile are products of
Randox Laboratories (Crumlin, UK).
Determination of lipid profile parameters

Total cholesterol, triglyceride (TAG), high density lipoprotein
(HDL) cholesterol were determined according with previously reported

methodology.'*°

Low density lipoprotein (LDL) and very low density
lipoprotein (VLDL) were extrapolated from equation.”’ Cardiac risk ratio
(CRR), atherogenic coefficient (AC) and atherogenic index of plasma (Al)
was obtained using strategies.”
Haematological Indices

Haematological indices were done according to method.” Packed
cell volume (PCV) was measured with micro-haematocrit and capillary
tubes filled with blood and centrifuged at 3000 g for 5 minutes. Plasma
haemoglobin  (Hb)  concentration was measured with DTH
Haemoglobinometer' ™ while the total white blood cell (WBC) and red
blood cell (RBC) counts were visually estimated. Differential white blood
cell count (lymphocytes) was determined by Leishman staining technique.
The mean cell volume, mean cell haemoglobin and mean cell haemoglobin

concentration were obtained using the following equations:

Mean Coll Volumer Packed cell volume (%) %10
can Lel ¥V OmMeE™ 1 ed blood cell count (cell/L)

Haemoglobin concentration ( pg/L)
Red blood cell count ( cell/L)

Haemoglobin concentration (g/dL)

Mean Cell Haemoglobin (pg/cell)=

Mean Cell Haemoglobin concentration (g/dL)= Packed cell volume (%)
0
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Method of Data Analysis
Statistical Package for Biological and Social Sciences (SPSS) Inc.

21.0 Software program was used. Mean values (M) = SD were calculated

and one-way analysis of variance (ANOVA) test was performed. Values (P)

that was less than 0.05 (P<0.05) was considered statistically significant.
Results

Table 1. Phytochemical content of Cnidoscolus aconitifolius leaf.

Phytochemical content (%)
Tannins 1.01+£0.20
Saponins 7.84+0.09
Alkaloids 3.32+0.09
Flavonoids 5.70+0.28
HCN 0.00£0.00
Oxalate content 3.494+0.05
Phenol content 3.13+0.04

Values are Mean + SD of triplicate determinations (n=3).

Table 2. Effect of the leaf extract of C. aconitifolius on the plasma lipid
profiles of normal and CCly-induced hepatotoxicity in rats.

Lipid profile concentrations (mmol/L)

Groups TAG  Total chol HDL chol LDL chol VLDL Non-HDL

chol chol

Group | 242+ 331+ 309+ 342+ 110+ 227+1.20°
(Normal 0.47° 3.21° 1.18° 0.29° 0.21°

control)

Group 11 264+ 574+048° 307+ 206+ 120+ 4.73+0.36
(Disease 0.38° 0.74° 0.67° 0.17°

control)

Group III 1.98 + 531+ 3.13 + 1.69+ 090+ 2.18+1.29°
(Vitaminc)  .30° 0.67° 1.49° 0.84° 0.14°

Group IV 2,15+ 3.99 3.83 0.83+ 098+ 1.89+0.43"

(50 mg/Kg 0.32° +£1.08%® +1.55° 0.47° 0.15°
BW extract)

Group V 1.78 £ 4.76 507+ 021+ 081+ 0.71+0.20*

(75 mg/Kg 0.33° +£1.04% 0.52° 0.00° 0.15°
BW extract)




Table 2. continued

Group VI 226+ 4.63 433 £ 0.19+ 1.03+ 0.70 £ 0.48*

(100 mg/Kg .20 +0.60™ 1.22° 0.08° 0.09°
BW extract)

Group VIl  2.77 + 6.06 + 3.48 + 2.17 126+ 2.99+1.21°
(Olive oil) 0.49° 2.53° 0.82° +1.22° 0.22°

Values are Mean + SD of six determinations (n = 6). Values in the same
column bearing same superscript letters show no significant differences
between the groups while those with different superscript letters (a, b, c...)
show significant differences between the groups (P<0.05).

mg/KgBW = mg/Kg body weight.

Note: TAG- triglyceride, Total chol- total cholesterol, HDL chol- high
density lipoprotein cholesterol, LDL chol- low density lipoprotein
cholesterol, VLDL chol- very low density lipoprotein cholesterol, Non-HDL
chol- non-high density lipoprotein cholesterol.

Table 3. Effect of the leaf extract of C. aconitifolius on the atherogenic
indices of normal and CCly-induced hepatotoxicity in rats.

Groups Cardiac risk Atherogenic Atherogenic
ratio coefficient index of plasma

Group I (Normal 1.81+0.98" 0.78 £0.68" -0.11 +£0.13%

control)

Group II (Disease 2.61 + 1.00° 3.24+1.52° -0.10+0.11°

control)

Group III 1.78 £ 0.68" 1.61£1.00*% -0.12 £ 0.14%

(Vitamin c)

Group IV (50 1.51 £0.59° 1.38£0.46" -0.20+£0.11%

mg/KgBW extract)

Group V (75 0.94+0.19° 0.14 +£0.04* -0.46 £ 0.09"

mg/KgBW extract)

Group VI (100 1.09+£0.21* 0.18+£0.12% -0.28 £ 0.05%

mg/KgBW extract)

Group VII (Olive 2.23+1.70° 1.23 +£0.69* -0.04 £ 0.08*

oil)

Values are Mean + SD of six determinations (n = 6). Values in the same
column bearing same superscript letters show no significant differences
between the groups while those with different superscript letters (a, b,...)
show significant differences between the groups (P < 0.05).

mg/KgBW = mg/kg body weight.
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Table 4. Effect of the leaf extract of C. aconitifolius on the haematological
parameters of normal and CCly-induced hepatotoxicity in rats.

Groups HB  RBC WBC PCV LYM MCV MCH MCHC
(g/d))  (10%/L) (10°L) (%) (%) U] (rg) (g/dL)

Group I (Normal 13.40+ 7.15+ 5.14+ 39.10= 61.06+ 54.68+ 18.80+ 34.40+

control) 0.97% 0.54° 1.71° 328% 3054 262° 079 0.67°
Group II (Disease 8.70+ 3.65+ 5.70+ 26.17+ 7133+ 73.17+ 2440+ 33.33+
control) 1.87° 068  1.07° 556° 455* 264> 097° 0.07°

Group Il (vitamin ¢) 9.93+  4.07+ 558+ 29.83+ 70.00+ 74.67+ 24.52+ 3330+
131°  0.64°  1.56°  397°  632% 175 0.76° 0.10°

Group IV (50 923+ 392+ 533+ 27.67+ 70.00+ 70.83+ 23.41+ 3338+
mg/KgBW extract)  2.33°  0.84°  1.88%  7.00° 447 436° 124> 0.07°

Group V (75 10.00+ 4.10+ 438+  30.00+ 6583+ 71.17+ 23.76+ 33.24+
mg/KgBW extract)  1.47°  0.61°  0.69* 443> 492® 319" 113 o.11°

Group VI (100 9.90+  4.05+ 550+  29.83+ 68.00+ 72.67+ 24.42+ 33.19+
mg/KgBW extract)  1.84° 071> 129" 549"  693* 308  0.73° 0.55°

Group VII (Olive 0il) 13.02+ 6.87+ 4.53+ 37.58+ 68.00+ 54.70+ 19.02+ 34.80+
2.17% 1.24* 1.7% 691% 3436 098* 090" 1.26°

Values are Mean = SD of six determinations (n=6). Values in the same
column bearing same superscript letters show no significant differences
between the groups while those with different superscript letters (a, b) show
significant differences between the groups (P<0.05).
mg/KgBW = mg/kg body weight.

Discussion

Phytochemicals confer medicinal relevance on plants. The
phytochemical screening in this study revealed the presence of tannins,
saponins, flavonoids, oxalate, alkaloid and phenol in substantial amounts
which implies C. aconitifolius leaves may have antimicrobial, antioxidant
and anti-inflammatory potential (Table 1). Natural antioxidants mainly
come from plants in the form of phenolic compounds, such as flavonoids,
phenolic acids, tocopherols. The flavonoids show antioxidant activity and
have strong anti-cancer activity.”* Flavonoids exhibit their antioxidative

properties through several mechanisms, such as scavenging of free radicals,



chelation of metal ions, such as iron and copper, inhibition of hydrolytic and
oxidative enzymes and also act as anti-inflammatory agent.”>*® Tannin is a
complex moiety with wide pharmacological activities and is produced by
majority of plants as protective substance. Tannin has astringent property,
hastens the healing of wounds and inflamed mucous membrane and has
been used as tanning agents. Tannin has received considerable attention in
the fields of nutrition, health and medicine, largely due to their
physiological activity, such as antioxidant, antimicrobial and anti-
inflammatory properties.”””® Saponins protect against hyperglycaemia,
hypercholesterolaecmia, hypertension,”” have antibiotic properties and anti-
inflammatory property and aid healing.’® Alkaloids have been reported to be
powerful pain relievers, exert an anti-pyretic, antihypertensive, antifungal,
anti-inflammatory, antifibrogenic effect,’ stimulating, anaesthetic action®>
and inhibiting activity against most bacteria.”

The effect of the leaf extract of C. aconitifolius on the plasma lipid
profiles of normal and CCly-induced hepatotoxicity in rats are shown in
Table 2. Plasma levels of very low density lipoprotein (VLDL) and non-
high density lipoprotein cholesterol (non-HDL-C) were significantly higher
(P<0.05) in rats administered with CCly when compared to normal control
but were decreased significantly upon treatment with the leaf extracts at all
doses administered. Plasma LDL was significantly decreased (P<0.05) in
rats administered with CCl4 and Vitamin C when compared to normal
control but was further decreased significantly upon treatment with the leaf
extract at all doses administered when compared to both the normal and
disease control. There was no significant difference in the plasma levels of
high density lipoprotein cholesterol (HDL-C) and triglyceride (TAG) of

disease control rats when compared to normal control. The Vitamin C group
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and the extract at 50 mg/KgBW and 75 mg/KgBW dose significantly
decreased (P<0.05) the plasma levels of TAG when compared to the normal
control and disease control. Also, the extract at 75 mg/KgBW and
100 mg/KgBW dose significantly increased (P<0.05) plasma levels of
HDL-C when compared to normal control and as well as when compared to
disease control. Plasma total cholesterol was significantly higher (P<0.05)
in the disease control rats when compared to normal rats. Treatment with
the extract decreased total cholesterol level at a rate that is dose dependent
with the lowest dose more efficient. Higher levels of plasma cholesterol is
an established risk factor for atherosclerosis and other heart diseases,34
hence a decrease in the plasma cholesterol level minimizes risk of heart
diseases. Furthermore, treatment with the leaf extract of C. aconitifolius
reduced the plasma total cholesterol levels at a rate that is dose dependent
with 50 mg/KgBW dose being more effective. This implies that the leaf
extract has the ability to protect against cardiovascular diseases. This might

35,36

have been brought about by saponins, tannins and flavonoids "> which are

known to be atheroprotective and cholesterol-lowering.>”***** Also, these
components put together or singly could have brought about the
hypocholesterolemic effect of the extract. Increase in plasma triglyceride
signifies synergistic and independent risk factors for cardiovascular

41,42,43

diseases. It may also lead to hypertension**** and may be the result of

an abnormal lipoproteins’ metabolism.*>***” Treatment with 50 mg/KgBW
and 75 mg/KgBW dose of the leaf extract significantly (P<0.05) reduced the

plasma triglycerides levels. These results can be explained by the fact that

flavonoid®> and tannins content decrease plasma triglyceride levels.*®*

High levels of plasma HDL cholesterol reduces the risk of cardiovascular

50,51

complications. Results obtained signified that treatment of rats



administered with CCly with the extracts slightly increased the levels of
HDL-C at 50 mg/KgBW dose of the extract and significantly (P<0.05)
increased it at 75 mg/KgBW and 100 mg/KgBW doses of the extract. This
further highlights the potency of the C. aconitifolius leaf extract against
cardiovascular diseases. Elevated levels of plasma LDL connotes

2

cardiovascular complications;**”? invariably reduced levels of plasma LDL

- - 50,47
reduces the risk of coronary heart disease.”™

From this study, treatment
with the leaf extract at all doses administered significantly reduced plasma
LDL cholesterol levels of rats administered with CCly; which further
supports the cardio-protective ability of C. aconitifolius leaf extract.
Increased levels of plasma VLDL cholesterol increased the tendency to

. . 34,52
cardiovascular disease.”™

Findings from this study indicated that treatment
with extract at all doses of the leaf extract decreased significantly the
plasma VLDL cholesterol levels when compared to the disease control. This
proves the ability of the leaf extract to protect against cardiovascular
diseases. Several studies have indicated that non-HDL cholesterol is a better
indicator of cardiovascular complications than LDL cholesterol.”>**** In
light of the above, this study showed a significant decrease of non-HDL
cholesterol in rats treated with the leaf extract in a dose dependent manner
when compared to disease control rats which in turn connotes a reduced
cardiovascular risk.

The effect of the leaf extract of C. aconitifolius on the atherogenic
indices of normal and CCls-induced hepatotoxicity in rats is shown in Table
3. There was no significant difference in all comparisons on the cardiac risk
ratio, however, disease control rats had higher cardiac risk ratio which was

further reduced by treatment with the leaf extract. There was a significant

increase (P<0.05) in the atherogenic coefficient of the disease control rats
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when compared to the normal but treatment with the leaf extract
significantly decreased atherogenic coefficient at all administered doses.
There was no significant difference (P<0.05) in the atherogenic index of
plasma of the disease control group and those administered with Vitamin C
when compared to the normal but treatment with 75 mg/KgBW extract
significantly decreased atherogenic index of plasma when compared to both
the normal and disease control. The higher the atherogenic indices value,
the higher the risk of developing cardiovascular disease and vice versa.*"
265743 These atherogenic indices are very potent and powerful indicators
that show the risk of heart disease and low levels implies protection against
coronary heart disease.’’ This study has shown that the treatment dose
reduced the cardiac risk ratio of the rats at all extract doses though not
significantly and decreased significantly the atherogenic index of plasma in
rats administered with the extract at 75 mg/KgBW. Also, the atherogenic
coefficient was decreased significantly (P<0.05) in rats administered with
the extract at all doses. Similar findings on the atherogenic indices were
previously reported®®’ by studying the effects two leaves extracts (from
Tridax procumbens and S. liberica) had on the plasma lipid profile and
atherogenic indices of normal and alloxan treated rats.

Table 4 shows the effect of the leaf extract of Cnidoscolus
aconitifolius on the haematological parameters of normal and test rats
administered with CCls. The extract had a dose dependent effect on the
haemopoietic system of the test rats. There was a significant decrease
(P<0.05) in the packed cell volume, haemoglobin, red blood cell count, and
mean cell heamoglobin concentrations of disease control rats and those
administered with vitamin C and treated with the extract when compared to
the normal rats but a slight increase in packed cell volume, haemoglobin

and red blood cell count of the rats administered with vitamin C and rats



treated with the extract at all doses when compared with the disease control.
On the other hand, there was a significant increase (P<0.05) in the mean cell
haemoglobin and mean cell volume of the disease control rats and those
administered with vitamin C and treated with the extract when compared to
the normal rats. White blood cell count and lymphocytes were not
significantly different in treated rats when compared to normal and disease
control indicating that the immune systems of the rats were not at risk.
Results obtained here differ from previously reported data.’® Lower PCV
levels often results from lower red cell mass. This is often reflected by
decrease in the levels of RBC and Hb which is in line with what was
obtained here. There was no significant difference in the white blood cell
count of the disease and treated rats when compared to the normal.

i : 1,62
According to other studies,***"*>%

white blood cells (WBC) play important
roles in destabilization of coronary artery plaques at the onset of acute
coronary syndrome, however, increased white blood cell count in peripheral
blood is a pointer to coronary artery diseases and inflammation.**%*%°
Hence, the lower WBC observed in rats treated with the leaf extract of C.
aconitifolius at all doses indicates the potential of this plant’s extract to
protect against CCly-induced elevation in WBC which also signifies a

reduction in tendency of suffering coronary artery disease.

Conclusion

From this study, it can be concluded that the protective effect on
lipid profile and haematological indices against carbon tetrachloride-
induced rats by using Cnidoscolus aconitifolius leaf extract was clearly

demonstrated.
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Contributions to Knowledge

This study has shown that Cnidoscolus aconitifolius leaf extract dose dependently
reduced low density lipoprotein (LDL), very low density lipoprotein (VLDL), non- high
density lipoprotein-cholesterol (NON-HDL-C), total cholesterol, triglyceride and
atherogenic indices and increased high density lipoprotein-cholesterol (HDL-C); thus, it

may be used in management of cardiovascular disease.
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