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Abstract
Background and Objective: Commiphora kerstingii (Burseraceae) is a medicinal plant with extensive health benefits and is used
traditionally to cure arrow poisons. Scientific studies have reported its antimicrobial, hypoglycemic, anticonvulsant and antioxidant
properties. However, its protective effect against Cadmium compounds induced hyperlipidemia and pancytopenia are scanty in literature.
The study investigated the protective effect of methanolic stem bark extract of Commiphora kerstingii (MSBECK) on pancytopenia and
hyperlipidemia induced with Cadmium chloride in males Wistar rats. Materials and Methods: Thirty-five male Wistar rats were divided
into 5 groups, containing seven rats each. Group A was given distilled water, while group B [5 mg/kg/b.wt. of Cadmium chloride (CdCl2)],
group C [5 mg/kg/b.wt. of CdCl2+200 mg/kg/b.wt. of MSBECK],  group D [5 mg/kg/b.wt. of CdCl2+400 mg/kg/b.wt. of MSBECK], while
group E received 400 mg/kg/b.wt. of MSBECK only. All administration was done orally for 14 days. Results: The administration of Cadmium
chloride caused a significant (p<0.05) reduction in blood cells and HDL-cholesterol levels. In contrast, it created a considerable increase
in the concentration of serum total cholesterol, LDL-cholesterol, triglycerides, cardiac risk indices. However, the co-administration of
MSBECK caused a significant (p<0.05) dose-dependent improvement in blood cells and restored total serum cholesterol, triglycerides,
LDL-cholesterol and cardiac risk indices to normal ranges. Conclusion: The study showed that methanolic stem bark extract of
Commiphora kerstingii protected against a reduction in all of the formed elements of blood and high lipid in the blood induced by the
administration of Cadmium chloride in male Wistar rats.
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INTRODUCTION

There are enormous environmental agents involved in the
causes,  symptoms and course of  human diseases. Some
heavy environmental metals emitted naturally or through
anthropogenic means affect many body systems, including
the blood and immune system, the nervous system and the
cardiovascular system, by disrupting the healthy metabolism1.
Cadmium and related compounds occur in sources where
they can easily have contact with humans such as in
industries, commercially used in laser, paints, batteries and
other products, including vegetables and cereals1. Cadmium
is on the list of the ten chemicals that are of interest to public
health as published by the World Health Organization2.
Smokers and industrial workers are at risk of Cadmium
toxicity1, their exposure destroys the liver and the kidney3 and
also have carcinogenic properties in humans4,5.

Exposure to Cadmium is related to dyslipidemia
prevalence and cardiovascular diseases6. Cadmium exposure
leads to its accumulation in cardiovascular tissues and in
particular, leads to endothelial anomalies, the thickness of
carotid intima-media7 and atherosclerotic plaques formation8.
The loss of endothelial function that ensues may give rise to
the creation of thrombus and then myocardial infarction9. The
mechanism of toxicity of Cadmium also involves endothelial
nitric oxide inhibition and suppression of acetylcholine-
induced vascular relaxation which may result in high blood
pressure, with free radical production, implicated as a general
mechanism10. Long-time exposure increases the risk of
peripheral arterial diseases11.

The blood is not only a medium for the transportation of
absorbed substances but also a target for its toxicity12,13.
Cadmium may induce anaemia by three mechanisms which
are: the advancement of blood destruction, building up of iron
in the body and inadequate production of erythropoietin14.
The search for an effective and generally acceptable treatment
for Cadmium toxicity is a work in progress. EDTA widely used
in the procedure may lead to kidney damage15. However,
studies have shown that EDTA is more effective when used
together with antioxidants16. Therefore, since plants are a
good source of antioxidants, they could be an alternative way
of managing Cadmium toxicity.

The use of herbal remedies for treatment has been an
age-long practice. Herbs are available in different forms like
powders, tinctures, teas and other types17. One of such herbs
of  medicinal value  is Commiphora kerstingii, a member of the
Burseraceae  family, classified as a  useful plant in West
Africa18. Commiphora  kerstingii  bark is used traditionally as
protection  against  fire,  as  a  cure for arrow poison18 and  to

treat diabetes19. Screening of methanolic extract of
Commiphora  kerstingii  stem bark presents metabolites such
as alkaloids, anthraquinones, cardiac glycosides, flavonoids, 
saponins and tannins20. Scientific studies from previous 
researches have shown that Commiphora kerstingii  possesses
antimicrobial21 glucose reducing19 anticonvulsant22 and
antioxidant properties20. Therefore, this study investigated the
ability of methanolic extract of Commiphora kerstingii stem
bark to attenuate hyperlipidemia and pancytopenia induced
by the administration of Cadmium chloride in male Wistar rats,
to provide an alternative for the prevention of Cadmium
chloride toxicity in case of exposure.

MATERIALS AND METHODS

Study area: The study was carried out between October, 2020
and February, 2021 at the Animal House of the Department of
Physiology Ladoke Akintola University of Technology,
Ogbomoso, Nigeria. 

Chemicals/reagents: The kits for assaying lipid profiles are
products of Randox Laboratories, United Kingdom. Other
chemicals used are of analytical grade procured from Sigma
Aldrich, UK.

Identification and extraction of plant materials: Collection
of Commiphora  kerstingii  took place at Oja-Igbo, Ogbomoso,
Nigeria. Plant identification by Dr. K.A. Adeniji, a botanist in the
Forestry Research Institute, Ibadan, a copy of the
authenticated sample is available at the Forest Herbarium,
Ibadan. The voucher number is No. FHL. 110153. The plant’s
name was also checked with www.theplantlist.org  and the
data are available at http://www.ipni.org/ipni/
idPlantNameSearch.do?id=127 699-1. The dried stem bark of
Commiphora kerstingii was pulverized to obtain a
considerable small particle size and then soaked in methanol
for 24 hrs. After this, the sieving of the mixture took place to
get the solution of dissolved active ingredients from the plant
materials and the shaft (residue) removed. The concentration
of the solution followed by removing the excess methanol
using the Soxhlet extraction method. The concentrated
sample of the stem bark extract of Commiphora kerstingii  was
dried and granulated to powder in an oven at 40EC. The
powdered methanolic extract was kept in a dry place before,
during and after use. The weight of the extract was taken and
used in preparing a stock solution for separate doses of the
extract to be administered to the rats.
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Preparation of plant extracts for determination of
phytochemicals  and  DPPH  radical scavenging activity: The
50 mL of methanol and 5 g of a dried sample was mixed in a
separate conical flask. Aluminium foil for covering of the
container and the solution were allowed to stand for 48 hrs for
extraction to take place. The extracts were filtered with a
Whatman filter paper number 1 and evaporated at 70EC using
a rotary evaporator. The extracts were collected and weighed.
The final stock solution concentration was 50 mg mLG1.

Alkaloid determination: Five grams of the sample was
weighed into a 250 mL beaker and 200 mL of 20% acetic acid
in solvent ethanol were mixed and then sheltered while
standing for 4 hrs. The resultant solution underwent filtration
and the extract was concentrated with the aid of a water-bath
to a quarter of the initial quantity to the extracted sample until
complete condensation occurred. The entire solution stayed
for a while and the precipitate was collected after that by
filtration and then weighed23. 

Determination of flavonoid: Five grams each of the plant
samples were extracted continually with 100 mL of 80%
aqueous methyl alcohol at ambient temperature. The entire
solution  was  filtered  using  Whatman  filter  paper No. 42
(125 mm). The filtrate was then conveyed into a melting pot
then vaporized to dryness in a water bath with the weight
recorded23,24. 

Determination of saponin: Five grams of the plant sample
spread in 200 mL of 20% ethanol. The resultant solution was
put over a hot water bath for 4 hrs with constant stirring at
about 55EC. The mixture’s filtrate obtained stood separately
and the residue was after that, extracted again with an
additional 200 mL of 20% ethanol. The extractions were
condensed to 40 mL over a water bath at 90EC and the
concentrate was turned over into a 250 mL funnel for
separation with 20 mL of Diethyl ether included and shaken
thoroughly. The water  layer  recovered in a container, while
the ether layer  was  separated and jettisoned. Another
purification    procedure   was   carried   out  with   60   mL  of
n-butanol added. The mixed n-butanol extracts were washed
two times with 10 mL of 5% hydrous sodium chloride and the
remained solution was heated in a water bath. The samples
were desiccated in the oven to a steady weight after
evaporation and the saponin content was calculated in
percentage23-25.

Determination of tannin: Five grams of the sample was
measured into a 100 mL plastic bottle together with filtered
water of 50 mL by volume. It was agitated for 1 hr using a
mechanical shaker, which was later filtered into a 50 mL flask
for volume analysis and made up to the mark with water. Then
5 mL of the filtrate was piped out with a pipette into a tube
and agitated with 3 mL of 0.1 M FeCl3 together with 0.1N HCl
and 0.008 M potassium ferrocyanide. A photometer measured
the absorption of light at a wavelength of 120 nm for 10 min.
A fresh specimen was made available and the colour change
that developed gave the reading of tannin acid in 100 ppm
content23.

Determination of phenolic component: The sizeable fine
granules of  the  sample with 50 mL of ether underwent
boiling for 15  min. The 5 mL of the  extract was pipetted
inside a 50 mL flask with 10 mL of distilled water added.
Afterwards, 2 mL of ammonium hydroxide solution and 5 mL
of concentrated  amyl  alcohol  were mixed, which was
allowed to stay for 30 min to develop colour. The recording of
absorbance reading of the solution employs the use of a
spectrophotometer at a wavelength of 505 nm wavelength23.

DPPH radical scavenging activity: According to the method
by Hsu et al.26, about 0.1 mL of the concentrated extract was
agitated with 1.9 mL of 0.1 mM DPPH methanolic solution. The
mixture was shaken vigorously and left to stand for 30 min at
room temperature. The absorbing capacity measurement at
517 nm against a blank happened using ascorbic acid as a
positive control. 

The DPPH radical scavenging activity was determined
using the following Eq.:

0 1

0

A ADPPH radical scavenging activity (%) = 100
A




Where:
A0 = Absorbance of the control (without extract)
A1 = Absorbance of the sample

Experimental animals and design
Experimental animals: Thirty-five male Wistar rats, weighing
between 160-180 g, procured from the Department of
Physiology Animal House Ladoke Akintola University of
Technology, Ogbomoso, Nigeria were used in this research.
They were  experimental  animals  that  stayed   in  ventilated
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cages at room temperature, 12 hrs light/dark cycle with
pelletized diet and water were given ad libitum. The rats
underwent 2 weeks  of  acclimatization  before  the
administration commenced.

Ethical statement: All the animals received humane care in
line with the guidelines outlined in the National Institute of
Health Submission for the management of Laboratory
Animals. Ethical approval was obtained from an ethical review
committee of the Oyo State Ministry of Health with reference
number (AD 13/479/867) before the commencement of the
study.

Experimental design: Thirty-five Wister rats were allocated
into  five  groups  containing  seven  rats  each.  The group A
rats received distilled water, while group  B  rats  were  given
5 mg/kg/b.wt. of Cadmium  chloride  (CdCl2)27,  group  C rats
received 5 mg/kg/b.wt. of CdCl2+200 mg/kg/b.wt. of
methanolic  stem bark extract of Commiphora kerstingii,
group D rats  were  administered  5  mg/kg/b.wt.  of
CdCl2+400  mg/kg/b.wt. of methanolic stem bark extract of 
Commiphora    kerstingii,    while,   group   E   rats   received
400 mg/kg/b.wt. of methanolic stem bark extract of
Commiphora kerstingii only. Administrations using oral
cannula took place daily for 14 days.

Collection of blood samples: At the end of the experiment,
the  rats  went  through  euthanasia  and whole blood samples
were collected through cardiac puncture into labelled EDTA
bottles to avoid clotting. The serum used for lipid profiling was
collected into containers without anticoagulant and  allowed 
to  clot  and  then  centrifuged at 4000 rpm for 30 min to
obtain the serum stored in a refrigerator at -40EC.

Assessment of haematological variables: The determination
of Packed Cell Volume (PCV) followed the microhematocrit
method. Haemoglobin (Hb) concentration was carried out
according to the cyano-methaemoglobin procedure28. Red
Blood Cell (RBC) count and White Blood Cell (WBC) were
counted by the improved Neubauer haemocytometer
method29. The mean corpuscles volume, mean corpuscles
haemoglobin and mean corpuscular haemoglobin
concentration was calculated by previous formula and
protocolss29,30.

Determination of serum lipid profile: Total cholesterol, HDL-
cholesterol and triglyceride were determined by an enzymatic

method with Randox kits using Camspec M106 UV
spectrophotometer  manufactured  by Ohaus Corporation
Pine Brook USA, as described by Ajayi et al.31. LDL-cholesterol
was determined using the formula. The atherogenic indices
include Cardiac Risk Ratio (CRR), Atherogenic Coefficient (AC)
and Atherogenic Index of Plasma (AIP).  Cardiac Risk Ratio
(CRR) was  determined  by  finding  the ratio of total
cholesterol concentration to that of HDL cholesterol. The
atherogenic coefficient is the difference between total
cholesterol and HDL cholesterol divided with HDL cholesterol
while calculating the Atherogenic Index of Plasma (AIP) by
using as previously described Eq.32:

TGLog =  
HDL-C

Statistical analysis: Data from this study were in
Mean±Standard  deviation (Mean±SD) and one-way analysis
of variance (ANOVA) was made use of through Graph Prism
software. The student’s t-test was used to compared the
differences between sets of data and the value of p<0.05 was
statistically significant.

RESULTS

Phytochemical analysis  on  the stem bark of Commiphora
kerstingii showed the presence of alkaloids (40.00 mg gG1),
saponin  (27.00  mg gG1), flavonoids (0.02 mg gG1), tannins
(2.50 mg gG1), cardiac glycoside (12.50 mg gG1) and
anthraquinone (17.01 mg gG1). At the same time, the total
phenolic compound was 00.04 mg GAE/100 g and DPPH
radical scavenging capacity was 17.35% inhibition.

Table 1 showed the blood variables in rats given
Cadmium chloride and methanolic extract of Commiphora
kerstingii stem bark. Rats given Cadmium chloride without
treatment  with  extract showed a significant decrease in
blood parameters; Hb content (8.80±0.40 g dLG1),
Haematocrit value (39.20±1.63%),  red  blood  cell 
(4.85±0.44×1012   LG1), white blood  cell (4.54±0.31×109 LG1),
platelets count (360.20±5.61×109 LG1), MCHC (22.45±0.52 g
dLG1) and lymphocyte count (38.40±1.30%). These blood
parameters were all increased in a dose-dependent manner
after administration of Commiphora kerstingii to rats given
Cadmium chloride, with 400 mg/kg/b.wt. of Commiphora 
kerstingii  treatment   showing  a  more significant increase: 
Hb  content  (14.80±0.88  g  dLG1), haematocrit value
(47.80±1.53%),  red  blood  cell  (7.84±0.06×1012 LG1), white
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blood  cell  (8.36±0.25×109 LG1),  platelets  count
(490.40±6.90×109 LG1),  mchc  (30.96±0.72 g dLG1) and
lymphocyte count (56.20±0.73%). There was also a significant
increase in Hb content (15.06±0.68 g dLG1), haematocrit value
(50.20±0.99%), red blood cell (7.90±0.61×1012 LG1), white
blood cell (8.40±0.38×109 LG1), platelets count
(500.20±3.56×109   LG1),  MCHC (30.00±1.85  g  dLG1)  and 
lymphocyte  count (56.20±1.67%) in  the  group  that  was 
administered Commiphora kerstingii  extract only compared
with Cadmium chloride only group. 

But MCV (80.82±1.76 fl) and neutrophil count
(61.60±1.24%) significantly increased in the Cadmium
chloride the only group, while treatment with 400 mg kgG1

body weight of Commiphora kerstingii  extract reduced the
values  significantly:  MCV (63.54±1.50 fl) and neutrophil
count (42.00±0.80%). In the same pattern, the neutrophil:
lymphocyte ratio increased significantly in the Cadmium
chloride only group (1.60±0.04) and the values decreased in
a dose-dependent manner in the extract-treated groups with
400 mg/kg/b.wt. of Commiphora kerstingii  extract having
0.75±0.03 ratio. 

Table 2 showed the serum lipid profile of the
experimental rats.  There  was  a   significant   increase  in  total
cholesterol  (156.6±0.99 ),  triglyceride (134.40±2.10 mg dLG1)
and low-density lipoprotein (89.00±0.92 mg LG1) in the
Cadmium chloride only treated group while the HDL
cholesterol value reduced significantly (30.50±0.79 mg dLG1)
in Cadmium chloride only treated group compared  to other
groups.  These  values  were,   however,  reversed  in   a dose-

dependent fashion  after treatment with Commiphora 
kerstingii   extract,  400  mg/kg/b.wt. of   the    extract
decreased   the,   total   cholesterol (113.1±1.78 mg dLG1),
triglyceride (70.80±0.58 mg dLG1) and low-density lipoprotein
(52.60±0.76 mg dLG1) value significantly, while the HDL
cholesterol value increased significantly (47.00±1.06 mg dLG1)
compared to the Cadmium chloride the only group. The
extract only group (Group E) has values comparable with that
of the control group.

Figure 1 showed the Cardiac Risk Ratio (CRR) in the
experimental rats. CRR increased significantly in group B
(5.13±1.25) given Cadmium chloride and significantly
decreased from groups C (3.35±1.05), D (2.41±1.68) to E
(1.92±0.39) in a dose-dependent pattern following
administration of Commiphora kerstingii extract.

Figure 2 showed the Atherogenic Coefficient (AC) in
experimental rats. Rats  that received Cadmium chloride alone
(group B) had a significant increase in atherogenic coefficient
(4.13±0.68). The effect was reduced in a dose-dependent
manner after treatment with methanolic extract of
Commiphora  kerstingii  stem bark from groups C (2.35±0.61),
D (1.41±0.25) to E (0.92±0.05).

Figure 3 showed the effects of methanolic extract of
Commiphora kerstingii stem bark and Cadmium chloride on
the Atherogenic Index of Plasma (AIP) in the experimental rats.
Atherogenic Index of Plasma (AIP) showed an increased effect
in group B then decreased significantly in group C, then group
D and at last group E following Commiphora kerstingii
administration.

Table 1: Effects of methanolic stem bark extract of Commiphora kerstingii  on haematological parameters in Cadmium chloride-induced male Wistar rats
Variables Group A Group B Group C Group D Group E
Hb concentration (g dLG1) 14.55±0.48 8.80±0.40* 12.20±1.23# 14.80±0.88# 15.06±0.68#

PCV (%) 48.80±1.16 39.20±1.63* 42.20±0.65* 47.80±1.53#§ 50.20±0.99#§

RBC (1012 LG1) 7.80±0.51 4.85±0.44* 7.17±0.33# 7.84±0.06# 7.90±0.61#

Total WBC (109 LG1) 8.20±0.26 4.54±0.31* 7.00±0.65# 8.36±0.25# 8.40±0.38#

Platelets count (109 LG1) 502.40±3.08 360.20±5.61* 390.20±16.05* 490.40±6.90#§ 500.20±3.56#§

MCV (fl) 62.56±1.18 80.82±1.76* 58.86±1.08# 60.97±1.01# 63.54±1.50#

MCH (pg) 18.65±0.38 18.14±0.71 17.02±0.57 18.86±0.56 19.06±1.01
MCHC (g dLG1) 29.82±1.89 22.45±0.52* 28.91±0.60# 30.96±0.72# 30.00±1.85#

Lymphocytes count (%) 54.00±1.35 38.40±1.30* 45.60±1.78*# 56.20±0.73#§ 56.20±1.67#§

Neutrophil count (%) 45.60±1.02 61.60±1.24* 52.40±1.54*# 42.40±0.59#§ 42.00±0.80#§

Neutrophil: Lymphocyte ratio 0.84±0.02 1.60±0.04* 1.12±0.04*# 0.75±0.03#§ 0.75±0.07#§

*p<0.05, when juxtapose with the control, #p<0.05, when compared with the CdCl2 only group and §p<0.05, compared with CdCl2+200 mg/kg/b.wt.

Table 2: Effects of methanolic extract of Commiphora kerstingii  stem bark on lipid profile in Cadmium chloride induced male Wistar rats
Variables Group A Group B Group C Group D Group E
Total cholesterol (mg dLG1) 101.4±2.84 156.6±0.99* 129.2±0.77*# 113.1±1.78*#§ 97.13±1.75#§

Triglyceride (m dLG1) 66.33±0.65 134.40±2.10* 88.80±1.33*# 70.80±0.58#§ 68.40±2.29#§

Low density lipoprotein (mg LG1) 48.80±1.05 89.00±0.92* 67.60±1.58*# 52.60±0.76#§ 46.40±0.55#§

High density lipoprotein (mg dLG1) 49.20±1.33 30.50±0.79* 38.60±1.97*# 47.00±1.06#§ 50.60±1.67#§

*p<0.05, when juxtapose with the control, #p<0.05, when compared with the CdCl2 only group and §p<0.05, compared with CdCl2+200 mg/kg/b.wt.
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Fig. 1: Effects of methanolic extract of Commiphora kerstingii  stem bark on Cardiac Risk Ratio (CRR) in Cadmium chloride-induced
male Wistar rats
*p<0.05, when juxtapose with the control, #p<0.05, when compared with the CdCl2 only group and §p<0.05, compared with CdCl2+200 mg/kg/b.wt.

Fig. 2: Effects of methanolic extract of Commiphora kerstingii stem bark on Atherogenic Coefficient (AC) in Cadmium
chloride-induced male Wistar rats 
*p<0.05, when juxtapose with the control, #p<0.05, when compared with the CdCl2 only group and §p<0.05, compared with CdCl2+200 mg/kg/b.wt.
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Fig. 3: Effects of methanolic extract of Commiphora kerstingii  stem bark on Atherogenic Index of Plasma (AIP) in Cadmium
chloride-induced male Wistar rats 
*p<0.05, when juxtapose with the control, #p<0.05, when compared with the CdCl2 only group and §p<0.05, compared with CdCl2+200 mg/kg/b.wt.

DISCUSSION

Screening of MSBECK showed the presence of alkaloids,
saponin, flavonoids, tannins, cardiac glycoside and
anthraquinone. In a study by Gan et al.33, there is a significant
positive correlation between total alkaloid concentration and
antioxidant capacities (ferric reducing antioxidant potential,
hydrogen radical scavenging ability and lipid peroxidation
inhibition ability). Saponin, flavonoids and tannins exhibit
some antioxidant activities which corroborated the result of
the DPPH radical scavenging capacity of the plant, showing
that the plant has an antioxidant capacity as earlier reported
by Ibrahim et al.21.

The most  sensitive  system  to   determine   the  toxicity
of any compound is the haemopoietic system34. Cadmium
underwent intestinal absorption following administration
orally and after that, transported through the blood, from
where the distribution through the red blood cells and
albumin occur35.

The result of haematological variables in this study
depicts that rats exposed to Cadmium chloride developed
pancytopenia, which is a medical condition associated with
generally reduced blood cell components27. The result could
be due to  the ability of Cadmium chloride to induce toxicity
on hematopoietic processes, in which stress plays an
important role36. Cadmium could also reduce blood cell
components   through   reduced   production  as  a  result  of

reduced erythropoietin secretion. Also, other mechanisms
could be increased haemolysis and consequent accumulation
of iron in the body or movement of blood cells from the
periphery into the tissues, which could also be responsible for
the result obtained after Cadmium chloride administration14,37.

Administration of Commiphora  kerstingii  restored  PCV,
RBC, WBC, Hemoglobin, Platelets, MCV, MCHC, lymphocyte
and neutrophil to the normal range as the control rats. The
result suggested that Commiphora  kerstingii has a beneficial
effect on the blood production process, which is consistent
with the finding by Maidala and Abdullahi38, who reported
Commiphora kerstingii as an effective supplement that
improved the haematological indices in broiler chickens. The
dose-dependent increase in total WBC count, neutrophil and
lymphocyte count by the extract suggests that the extract can
improve the immune function, as reported for garlic extract39.
The neutrophil and lymphocyte ratio reduced with the
administration of the extract which suggested that the extract
reduced inflammation since the neutrophil and lymphocyte
ratio is a marker of the degree of inflammation40. Commiphora 
kerstingii  also restored platelet counts to values comparable
to those seen in the control group. A similar result was
obtained for Carica papaya leaf extract on platelet count, too41.
The beneficial and therapeutic effect of this extract on blood
cells suggested that it could protect against Cadmium-
induced toxicity on the haemopoietic system and this could
be that the extract contains bioactive plant substances that
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can stimulate the production of blood cells. Saponins and
alkaloids screened from the MSBECK could work synergistically
with the antioxidant potential as indicated by the DPPH
inhibition capacity. The antioxidant potential could be
responsible for its medicinal properties and influence on the
blood21. 

Results from this research indicated that administration of
Cadmium chloride caused a significant increase of serum total
cholesterol, triglycerides, low-density lipoprotein, cardiac risk
ratio, atherogenic  coefficient and the Atherogenic Index of
Plasma (AIP). A noticeable decrease in the level of High-
Density Lipoprotein (HDL) in rats treated with Cadmium
chloride compared to the control rats occurred. The results
could be associated with the ability of Cadmium to cause
peroxidation and modification of cellular structure, an event
usually connected with the high amount of LDL cholesterol
(bad cholesterol) as opposed to the low level of HDL
cholesterol (Good cholesterol)42,43. HDL cholesterol is good
because of its ability to remove  cholesterol  from  within  
arteries  and return them to the liver for excretion44. A high
level of HDL cholesterol is negatively correlated with
cardiovascular diseases while the low level of HDL correlates
positively with a high rate of heart diseases45.

Commiphora kerstingii  extract showed lipid-lowering
potentials as it significantly decreased TG, total cholesterol,
LDL, Cardiac risk ratio, atherogenic coefficient and the
atherogenic index of plasma and increased HDL in rat’s serum.
The result depicted the extract as a potential candidate for the
treatment of hyperlipidemia and cardiovascular diseases46. The
hypolipidemic and blood-boosting actions of the extract may
be due to its phytochemical components like alkaloids,
saponins, anthraquinones, cardiac glycosides, tannins and
flavonoids as earlier reported20 and confirmed by this study.
Various phytochemicals possess beneficial physiological
actions on the production of blood cells and lipid metabolism
in man and animals. Reports showed that saponin has the
cholesterol-lowering capacity by excreting it as bile acid47 and
therefore prevent cardiovascular diseases48. Since atherogenic
indices are indicators of the risk of developing heart disease,
an increase in the index is directly proportional to the risk of
developing heart diseases49-51. Therefore, the reduced indices
as a result of the administration of Commiphora kerstingii
indicate that the stem bark extract of this plant may have a
protective capacity against coronary heart diseases.

CONCLUSION

Results from this study revealed that methanolic extract
of   Commiphora  kerstingii  stem  bark  protects  against  the

development of pancytopenia and hyperlipidemia with the
potential of preventing coronary heart diseases due to its
constituent phytochemicals and antioxidant capacity. This
study, therefore, justifies the use of Commiphora kerstingii
stem bark as a therapy for boosting blood and in the
treatment of cardiovascular diseases. 

SIGNIFICANCE STATEMENT 

This study discovered the potentials of Commiphora
kerstingii   stem bark in protecting against the development
of pancytopenia and hyperlipidemia that can be beneficial for
the prevention and treatment of coronary heart diseases.
Therefore, this study will help researchers to uncover the
critical areas of development of novel and alternative therapy
for cardiovascular diseases that many researchers were not
able to explore. Thus a new theory on the use of Commiphora
kerstingii stem bark in the management of cardiovascular
diseases may be arrived at.

REFERENCES

1. Bernhoft, R.A., 2013. Cadmium toxicity and treatment. Scient.
World J., Vol. 2013. 10.1155/2013/394652.

2. Tchounwou, P.B., C.G. Yedjou, A.K. Patlolla and D.J. Sutton,
2012. Heavy metal toxicity and the environment. Exp. Suppl.,
101: 133-164.

3. Oyewole, O.I.  and  T.O.  Akinbamijo,  2015. Antioxidative
potential  of  Ageratum  conyzoides  and  Zanthoxylum
zanthoxyloides  extracts  in  Cadmium-induced oxidative
stress in rat tissues. Am. J. Biomed. Res., 3: 71-74.

4. Huff, J., R.M. Lunn, M.P. Waalkes, L. Tomatis and P.F. Infante,
2007. Cadmium-induced cancers in animals and in humans.
Int. J. Occup. Environ. Health, 13: 202-212.

5. Chen, C., P. Xun, M. Nishijo, S. Carter and K. He, 2016.
Cadmium exposure and risk of prostate cancer: A meta-
analysis of cohort and case-control studies among the
general and occupational populations. Sci. Rep., Vol. 6.
10.1038/srep25814.

6. Zhou, Z., Y. Lu, H. Pi, P. Gao and M. Li et al., 2016. Cadmium
exposure is associated with the prevalence of dyslipidemia.
Cell. Physiol. Biochem., 40: 633-643.

7. Rahimzadeh,   M.R.,    M.R.    Rahimzadeh,    S.   Kazemi  and
A.A. Moghadamnia, 2017. Cadmium toxicity and treatment:
An update. Caspian J. Internal Med., 8: 135-145.

8. Fagerberg, B., G. Bergström, J. Borén and L. Barregard, 2012.
Cadmium exposure is accompanied by increased prevalence
and future growth of atherosclerotic plaques in 64-year-old
women. J. Int. Med., 272: 601-610.

8



J. Biol. Sci., 22 (1): 1-10, 2022

9. Everett, C.J. and I.L. Frithsen, 2008. Association of urinary
cadmium   and    myocardial    infarction.     Environ.    Res.,
106: 284-286.

10. Eum, K.D., M.S. Lee and D. Paek, 2008. Cadmium in blood and
hypertension. Sci. Total Environ., 407: 147-153.

11. Navas-Acien,  A., E. Selvin, A.R. Sharrett, E. Calderon-Aranda,
E. Silbergeld and E. Guallar, 2004. Lead, cadmium, smoking
and increased risk of peripheral arterial disease. Circulation,
109: 3196-3201.

12. R|dulescu, A. and S. Lundgren, 2019. A pharmacokinetic
model of lead absorption and calcium competitive dynamics.
Sci. Rep., Vol. 9. 10.1038/s41598-019-50654-7.

13. Rani, A., A. Kumar, A. Lal and M. Pant, 2014. Cellular
mechanisms of cadmium-induced toxicity: A review. Int. J.
Environ. Health Res., 24: 378-399.

14. Horiguchi, H., E. Oguma and F. Kayama, 2011. Cadmium
induces anemia through interdependent progress of
hemolysis, body iron accumulation and insufficient
erythropoietin production in rats. Toxicol. Sci., 122: 198-210.

15. Glicklich, D., C.T. Shin and W.H. Frishman, 2020. Heavy metal
toxicity in chronic renal failure and cardiovascular disease.
Cardiol. Rev., 28: 312-318.

16. Gil, H.W., E.J. Kang, K.H. Lee, J.O. Yang, E.Y. Lee and S.Y. Hong,
2010. Effect of glutathione on the cadmium chelation of EDTA
in a patient with cadmium intoxication. Hum. Exp. Toxicol.,
30: 79-83.

17. Samuelsson, G.  and  L.  Bohlin,  2005.  Drugs  of Natural
Origin: A Textbook of Pharmacognosy. 5th Edn., Swedish
Pharmaceutical  Press, Stockholm,  ISBN:  91-9743-184-2,
Pages: 620.

18. Ezenyi, I.C., I. Okoro and C.A. Ufondu, 2020. Hepatoprotective
potential of Commiphora kerstingii Engl. stem bark against
carbon tetrachloride-induced acute liver injury. Trends Med.
Res., 16: 7-13.

19. Musa, Y. and Y.I. Alkali, 2019.Evaluation of antidiabetic effects
of saponins extracted from methanol leaf extract of
Commiphora kerstingii engl. Asian J. Appl. Sci., 12: 180-184.

20. Musa, A.A., 2008. Antioxidant and antibacterial activity of
Commiphora kerstingii Engl. stem bark extract. Res. J.
Phytochem., 2: 106-111.

21. Ibrahim, T., G. Gidado, K. Muluh and A. Alexander, 2016.
Phytochemical screening, antioxidant and antibacterial
activities  of  Commiphora  kerstingii.  Int.  Biol.   Biomed.  J.,
2: 127-133.

22. Khan, F., Y. Musa, A.H. Yaro and N. Yahuza, 2013.
Anticonvulsant activity of methanol leaf extract of
Commiphora kerstingii Engl. Basic Sci. Med., 2: 9-13.

23. Okwu, D.E., 2005. Phytochemicals, vitamins and mineral
contents of two nigerian medicinal plants. Int. J. Mol. Med.
Adv. Sci., 1: 375-381.

24. Obadoni, B.O. and P.O. Ochuko, 2002. Phytochemical studies
and comparative efficacy of the crude extracts of some
haemostatic plants in Edo and Delta States of Nigeria. Global
J. Pure Appl. Sci., 8: 203-208.

25. Njoku, V.O., C. Obi and O.M. Onyema, 2011. Phytochemical
constituents of some selected medicinal plants. Afr. J.
Biotechnol., 10: 15020-15024.

26. Hsu, C.Y., 2008. Antioxidant activity of Pyrrosia petiolosa.
Fitoterapia, 79: 64-66.

27. Oyewole, O.I., M.O. Shoremi and J.O. Oladele, 2016.
Modulatory effects of Ricinus communis leaf extract on
Cadmium   chloride-induced   hyperlipidemia  and
pancytopenia in rats. Am. J. Biomed. Res., 4: 38-41.

28. Jasper, R., G.O. Locatelli, C. Pilati and C. Locatelli, 2012.
Evaluation of biochemical, hematological and oxidative
parameters in mice exposed to the herbicide glyphosate-
Roundup®. Interdiscip. Toxicol., 5: 133-140.

29. Kanu, K.C., S.N. Ijioma and O. Atiata, 2016. Haematological,
biochemical and antioxidant changes in wistar rats exposed
to dichlorvos based insecticide formulation used in Southeast
Nigeria. Toxics, Vol. 4. 10.3390/toxics4040028.

30. Ajayi, A.F. and Y. Raji, 2012. Haematological and serum
biochemical indices of prepubertal male rabbits fed with
graded level of blood-wild sunflower forage meal mixture.
Afr. J. Biotechnol., 11: 8730-8734.

31. Ajayi,  A.F.,  R.E.  Akhigbe  and   L.O.   Ajayi,   2017.  Activation
of cardiac TNF-" in altered thyroid state-induced
cardiometabolic disorder. J. Cardiovasc. Dis. Res., 8: 151-156.

32. Nwagha,  U.I.,   E.J.   Ikekpeazu,   F.E.  Ejezie,  E.E. Neboh and
I.C. Maduka, 2010. Atherogenic index of plasma as useful
predictor of cardiovascular risk among postmenopausal
women in Enugu, Nigeria. Afr. Health Sci., 10: 248-252.

33. Gan, J., Y. Feng, Z. He, X. Li and H. Zhang, 2017. Correlations
between antioxidant activity and alkaloids and phenols of
maca (Lepidium meyenii). J. Food Qual., Vol. 2017. 10.1155/
2017/3185945.

34. Ðwiergosz-Kowalewska,  R.,  2001.  Cadmium   distribution
and  toxicity  in  tissues of small rodents. Microsc. Res. Tech.,
55: 208-222.

35. Timchalk, C., Y. Lin, K.K. Weitz, H. Wu, R.A. Gies, D.A. Moore
and W. Yantasee, 2006. Disposition of lead (Pb) in saliva and
blood of sprague-dawley rats following a single or repeated
oral exposure to Pb-acetate. Toxicology, 222: 86-94.

36. Huff, G.R., W.E. Huff, J.M. Balog, N.C. Rath, N.B. Anthony and
K.E. Nestor, 2005. Stress response differences and disease
susceptibility reflected by heterophil to lymphocyte ratio in
Turkeys  selected  for  increased  body   weight.   Poult.  Sci.,
84: 709-717.

37. Jaishankar,  M.,  T.  Tseten,  N.  Anbalagan, B.B. Mathew and
K.N. Beeregowda, 2014. Toxicity, mechanism and health
effects of some heavy metals. Interdisciplin. Toxicol., 7: 60-72.

9



J. Biol. Sci., 22 (1): 1-10, 2022

38. Maidala, A. and I.B. Abdullahi, 2017. Nutritional evaluation of
phytogenic feed additives on hematology and serum
biochemical parameters of broiler chickens. Int. J. Med. Eval.
Phys. Rep., Vol. 2.

39. Arreola, R., S. Quintero-Fabián, R.I. López-Roa, E.O. Flores-
Gutiérrez,    J.P.     Reyes-Grajeda,     L.    Carrera-Quintanar and
D.  Ortuño-Sahagún,  2015.  Immunomodulation  and anti-
inflammatory effects of garlic compounds. J. Immunol. Res.,
Vol. 2015. 10.1155/2015/401630.

40. Meng, L.B., Z.M. Yu, P. Guo, Q.Q. Wang and R.M. Qi et al., 2018.
Neutrophils and neutrophil-lymphocyte ratio: Inflammatory
markers  associated  with  intimal-media  thickness of
atherosclerosis. Thrombosis Res., 170: 45-52.

41. Dharmarathna, S.L.C.A., S. Wickramasinghe, R.N. Waduge,
R.P.V.J. Rajapakse and S.A.M. Kularatne, 2013. Does Carica
papaya leaf-extract increase the platelet count? An
experimental study in a murine model. Asian Pac. J. Trop.
Biomed., 3: 720-724.

42. Khatana,  C.,  N.K.  Saini,  S.  Chakrabarti, V. Saini, A. Sharma,
R.V. Saini and A.K. Saini, 2020. Mechanistic insights into the
oxidized low-density lipoprotein-induced atherosclerosis.
Oxid. Med. Cell. Longevity, Vol. 2020. 10.1155/2020/5245308.

43. Buttar, H.S., T. Li and N. Ravi, 2005. Prevention of
cardiovascular diseases: Role of exercise, dietary
interventions, obesity and smoking cessation. Exp. Clin.
Cardiol., 10: 229-249.

44. Marques,   L.R.,    T.A.    Diniz,    B.M.    Antunes,    F.E.   Rossi,
E.C. Caperuto, F.S. Lira and D.C. Gonçalves, 2018. Reverse
cholesterol transport: Molecular mechanisms and the non-
medical approach to enhance HDL cholesterol. Front. Physiol.,
Vol. 9. 10.3389/fphys.2018.00526.

45. Ali, K.M., A. Wonnerth, K. Huber and J. Wojta, 2012.
Cardiovascular disease risk reduction by raising HDL
cholesterol-current   therapies    and    future    opportunities.
Br. J. Pharmacol., 167: 1177-1194.

46. Kwiterovich, P.O., 2000. The metabolic pathways of high-
density lipoprotein, low-density lipoprotein and triglycerides:
A current review. Am. J. Cardiol., 86: 5-10.

47. Soetan, K.O., 2008. Pharmacological and other beneficial
effects of antinutritional factors in plants-A review. Afr. J.
Biotechnol., 7: 4713-4721.

48. Shaito,   A.,   D.T.B.   Thuan,   H.T.   Phu,   T.H.D.   Nguyen  and
H. Hasan et al., 2020. Herbal medicine for cardiovascular
diseases: Efficacy, mechanisms and safety. Front. Pharmacol.,
Vol. 11. 10.3389/fphar.2020.00422.

49. Brehm, A., G. Pfeiler, G. Pacini, H. Vierhapper and M. Roden,
2004. Relationship between serum lipoprotein ratios and
insulin resistance in obesity. Clin. Chem., 50: 2316-2322.

50. Usoro, C.A.O., C.C. Adikwuru, I.N. Usoro and A.C. Nsonwu,
2006. Lipid profile of postmenopausal women in calabar,
Nigeria. Pak. J. Nutr., 5: 79-82.

51. Martirosyan,  D.M.,   L.A.   Miroshnichenko,   S.N.  Kulakova,
A.V. Pogojeva and V.I. Zoloedov, 2007. Amaranth oil
application for coronary heart disease and hypertension.
Lipids Health Dis., Vol. 6. 10.1186/1476-511X-6-1.

10


	JBS.pdf
	Page 1




