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Abstract

Chromolaena odorata is an invasive plant which is acclaimed to have cyanide remedia-
tion potential from contaminated sites. This examination means to decide the impact of
ethanol concentrates of C. odorata (ECO), sodium thiosulphate and a mix of both on he-
matological parameters and blood lipid profile of rodents presented to potassium cyanide.
(KCN). A sum of thirty five male Wistar rats partitioned into seven groups of five units
were used. KCN Group rats were administered with KCN alone. Rats in 100ECO,
150ECO, 200ECO groups were administered with 100, 150 and 200 mg/kg body weight
of ECO respectively. Rats under Na,;sS,03; and Na,S,03;+ECO groups were administered
200 mg/kg sodium thiosulphate and sodium thiosulphate with ECO at 200 mg/kg respec-
tively. The trial was done in about a month. Toward the finish of the investigation, the
packed cell volume (PCV), hemoglobin level (Hb), Red blood cells (RBC) and white blood
cells (WBC) were resolved utilizing known biochemical methodology. The outcomes
demonstrated a noteworthy increment (p < 0.05) in PCV, Hb, RBC and WBC level of re-
medial groups when contrasted with the cyanide group. Total cholesterol (TC), and tri-
glyceride (TG) were altogether lower while HDL-cholesterol was fundamentally expanded
in all the treated groups when contrasted and the untreated group given cyanide alone.
However, no significant difference in LDL-cholesterol was indicated in all therapeutic
groups compared with the cyanide group. The study revealed that C. odorata at the test-
ed doses was able to improve the hematological parameters and lipid profile in cyanide
exposed rats.
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to interference with the

Cyanide is a ubiquitous compound that appears in
industrial waste. As anyone might expect, cyanide
is appraised as one of top contaminants on the on
the priority list of hazardous contaminants. Cya-
nide in the ecosystem can exist as free cyanide
however is commonly found as metal complexes.
A few cases show that it is profoundly conceivable
to utilize plants for remediation of cyanide in
aquatic environments and screen appropriate
species suited to environmental conditions
(Hidayati et al., 2009).

The mechanism by which cyanide inhibits cyto-

oxidative phosphorylation and tissue utilization of
oxygen has been studied for several
years. Theoretically, it is obvious that inhibition of
cytochrome oxidase causes in vivo defect in glob-
al oxygen consumption resulting to cardiovascular
system collapse (Julius et al., 2007). Among the
pathophysiological anomalies associated with cya-
nide poisoning are hematologic and lipid profile
abnormalities (Kadiri, 2017).

Treatment of cyanide harming depends on manu-
factured and substance specialists which by and
large have such a significant number of reactions
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(Bhattacharya and Tulsawani, 2009). It is essen-
tial to deliberately survey the impacts of sub dead-
ly portions of cyanide just as to distinguish appro-
priate mixes with potential for securing against
weighty tissue impacts (Kadiri, 2017). The com-
monly available antidotes such as sodium nitrite, 4
-dimethyl aminophenol, sodium thiosulphate etc.,
have limitations that prompt novel research for
improved treatment (Bhattacharya and Tulsawani,
2009; Baskin et al., 1999). Due to serious prob-
lems occurring from chronic ingestion of low
amounts of cyanide, it is vital to carefully examine
the effects of sub lethal doses of cyanide as well
as to identify suitable compounds with potential
for protecting against resultant tissue damages
(Kadiri, 2017).

Blood is a good indicator of health and pathologi-
cal reflector of the mirror of the entire body
(Olusola et al., 2015). Cellular components of
blood are useful in the evaluation of immunotoxic
potential of a substance. Therefore, haematologi-
cal indices are important in determining the body's
functional status as a result of exposure to toxi-
cants (Joshi et al., 2002). Hematological parame-
ters are useful indices for the assessment of toxic
potentials of substances in living systems. They
are useful in explaining blood related functions of
toxic substances. These types of laboratory inves-
tigations have several merits including high sensi-
tivity, accuracy, and reliability and it remains the
fundamental of ethical and rational research, dis-
ease diagnosis, prevention and treatment
(Sunmonu and Oloyede, 2010). In the blood, the
majority of cyanide absorbed is sequestered in the
erythrocytes, and a relatively small proportion is
transported through blood plasma to target tis-
sues. This high concentration is not compensated
for by the low activity of rhodanese although it is
widely distributed throughout the body (Aminlari et
al., 1997), thus increasing the sensitivity of blood
tissue to toxicity of cyanide.

Hematological parameters are the significant
markers for proposing adjusted inside and/or out-
er condition of creatures and varieties in these
indices inside an individual can bring about inap-
propriate reactions to substance stressors.
Presentation to toxins is thought to adjust hemato-
logical levels (Kadiri, 2017) often foreseeing the
endurance of the uncovered creature. Subse-
quently, in the assessment of wellbeing conditions
and result from the cyanide incited poisonous
quality in life forms, parameters under hematologi-
cal viewpoints are practiced as markers.
Cromolaena odorata has been widely known
among the rural population of Nigeria as ‘ewe
Akintola'. It has been effectively used as a therapy
against diarrhoea, malaria fever, tooth ache, dia-
betes, skin diseases, dysentery and colitis
(Akinmoladun and Akinloye, 2007; Odugbemi,
2006). The plant has been employed in the reme-

diation of cyanide from contaminated sites. Cya-
nide remediation capability of plants has been
proposed to be given by their capacity to produce
cyanogenic glucosides that promptly decompose
to cyanide when the plant tissue is harmed. Since
cyanide is a characteristic part of these plants,
they have upgraded capacities with respect to
metabolising cyanide.

So, the present study was undertaken to assess
the biocompatibility of C. odorata in the aspect of
heamatological profile of cyanide poisoned rats
treated with the ethanol extracts of C. odorata
(ECO) with the end goal of making these intrusive
weed progressively valuable to man and to adding
to the few literature accessible on the plants.

MATERIALS AND METHODS

Plant materials (Collection and preparation):
Stem with leaves of C. odorata were collected in
July in the year 2019, from an uncultivated land
near a residential location at Hamama area, Og-
bomoso, South-Western Nigeria and identified by
Prof. A.T.J Ogunkunle at the Herbarium of Ladoke
Akintola University of Technology (LAUTECH),
Ogbomoso with voucher number, LHO 526. They
were air dried, gathered in paper sacks and
stored. The dried leaves were pummeled and 196
g of the pounded sample was extracted with 500
ml of 80% ethanol by maceration for 72 h. The
ethanol extract was concentrated in a rotary evap-
orator, lyophilized and from there on safeguarded
for utilization.

Animals: Thirty-five (35) male Wistar albino rats
weighing between 100g and 150g were distributed
randomly into 7 groups (six (6) experimental
groups and One (1) control group). The animals,
which were from the same litter, were purchased
from a local breeder in Ogbomoso and acclima-
tized for two weeks. They were fed on commercial
rat pellets and water ad- libitum. They were kept in
cages whose dimensions are 30 cm by 15 cm by
25cm at room temperature. The study was con-
ducted at the Animal House in the department of
Biochemistry, Ladoke Akintola University of Tech-
nology, Ogbomoso, Oyo State, Nigeria. The ani-
mal experimental procedures were conducted in
accordance with the National Institutes of Health
guide for the care and use of laboratory animals
(NIH Publications No. 8023) revised in 2002.
Hematological Studies: After a concise presen-
tation of the rats to diethyl ether (analgesic) mak-
ing the rats oblivious, the rats were set on a dis-
secting board with the appendages stuck to the
board. The animals were analyzed beginning from
the focal stomach locale upward to uncover the
inward area and organs. Utilizing a syringe and
needle, the blood was gathered from the core of
each animal. 5ml of blood was collected into a
tube containing Ethylene Diamine Tetra Acetate
(EDTA) to determine hematological parameters
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Table 1. Variations in haematological parameters during sublethal cyanide poisoning in wistar rats.

KCN+Na,S0;+20
Omg/kg ECO

KCN+200mg/kg
N32803

KCN+200mg/kg

ECO

KCN+150mg/kg

ECO

KCN+100mg/kg

ECO

KCN

Control

6.27+0.10**
7.40£0.09
0.15+0.01
1.58+0.04
5.76+0.56

6.03+0.28**
7.38+0.20
0.12+0.02
1.53+0.09
5.79+0.45

5.78+0.18**
7.35+0.17
0.13+0.01

5.78+0.18**
7.30+0.16
0.12+0.02
1.46+0.06
5.17+0.79

4.44+0.23*
7.25+0.24
0.11+0.03
1.44+0.09
7.45+0.85

3.12+0.23*
6.13+0.20
0.11+0.02

7.16+0.89
7.531£0.75
0.18+0.03
1.7410.34
8.35+0.64

TWBC (x10%/uL)
LYM (x10%/uL)
MID (x10%/uL)

1.50+0.07
5.97+0.29

0.72+0.01*

GRAN(x10%/uL)

Ehigie, A. F.

3.17+0.26*

RBC (x10%/uL)
HGB (g/dL)

HCT (%)

12.80+0.46** 13.02+0.41** 13.21+0.62** 14.07+0.89**

6.41+0.99*

6.41+0.99*

16.18+1.29
43.54+3.87

32.404£1.37** 39.06+1.25** 33.62+1.86™* 40.22+2.68**

*29.6414.14**

15.24+2.97*
18.38+2.03*
6.22+0.58*

*41.92+1.54**
16.52+0.63**
27.8210.94

*36.33+0.73**

*35.54+1.20**

*34.68+2.22**
*11.46+0.50**

20.46+0.95

*31.62+1.60**
*11.46+0.50**

15.58+0.13

55.35+1.57

MCV (fl/um®)
MCH (pg)
MCHC
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*15.25+0.08**
27.2410.12

*13.30+0.06**
24.16+0.12

18.29+1.02

10.38+0.16

38.68+0.18

5. * P<0.05 vs. normal control; #P<0.05 vs. KCN

Values are mean + S.E.M, n

(Red blood count (RBC), Packed cell volumes
(PCV), Hemoglobin (Hb) Concentrations, White
blood cells (WBC) and differential counts, Mean
corpuscular volume (MCV), Mean corpuscular
hemoglobin (MCH) and Mean corpuscular hemo-
globin concentration (MCHC). Haematological
examination was done following the International
Council for Standardisation in Haematology
(ICSH) standard procedures using Automated
Hematology Analyzer-MC-2800 (Mindray Compa-
ny, China).

Lipid profile studies: Total cholesterol, high den-
sity lipoprotein cholesterol (HDL-C), low density
lipoprotein cholesterol (LDL-C), very low density
lipoprotein cholesterol (VLDL-C) and triglycerides
(TG) were evaluated utilizing commercial kits and
adhering to standard strategies laid out by the
maker, Randox Laboratories, UK.

Statistical analysis: All calculations were per-
formed using SPSS/PC software. All results were
analyzed using one way analysis of variance
(ANOVA), trailed by Duncan's multiple compari-
sons test. The level of significance was set at
P<0.05.

RESULTS

The result of the effects of treatments on the hae-
matological indices of rats is presented in Table 1.
KCN-only group showed a significant decline
(P<0.05) in total white blood cell count (TWBC) by
-56.42% (3.12+0.23) relative to control group
(7.1610.89). Other groups except KCN+100mg/kg
ECO group showed a significant increase in
TWBC compared to KCN-only group. Administra-
tion of treatments advertised significant increase
(P<0.05) in the TWBC value of KCN group. Under
the leucocyte differentials evaluated, only Granu-
locyes displayed a significant difference (P<0.05)
between KCN group and the control group. KCN
reduces the Red blood cell count (RBC) by -62.03
%. There was a gradual restoration of the red cell
count by the test groups up to the group adminis-
tered with KCN and combination of sodium thio-
sulphate and 200 mg/kg ECO. All groups except
groups thiosulphate groups showed significant
difference from the control value. Haemogobin
result showed a significant decrease (P<0.05) in
rats exposed to KCN without treatment. The de-
crease was about -60.38 %. The decline was cir-
cumvented by the therapeutic groups; KCN+ 100
mg/kg ECO (12.08+1.38), KCN+150mg/kg ECO
(12.8040.46), KCN+200mg/kg ECO (13.02+0.41),
KCN+200mg/kg NaySO; (13.21+0.62),
KCN+Na,SO3+200mg/kg ECO (14.071£0.89). Un-
der the haematocrit data, rats exposed to KCN
only, displayed a significant decline of -64.99 %
relative to the control value. There was a progres-
sive increase in the haematocrit value in the ex-
tract treated groups up to the group administered
KCN+200mg/kg ECO. However, there was a
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Table 2. Effects of treatments on lipid profile in rats dosed with sublethal dose of potassium cyanide.

Parameters Total cholesterol Triglyceride HDL-cholesterol LDL-cholesterol
Control 94.77+7.61 86.44+10.45 65.5611.17 21.1313.20
KCN 188.85+2.69* 153.66+5.43* 37.71+1.23* 62.49£5.10*
%Changet 99.27% 77.76% -42.48% 195.74%
KCN+100mg/kg ECO 107.64+4.07* 104.06+6.34% *55.57+1.91" 40.80+5.10
%Changet 13.58% 20.38% -15.24% 93.09%
KCN+150mg/kg ECO 108.85+5.78" 114.22+5.61% *52.38+1.56" 43.03+10.26
%Changet 14.85% 32.13% -20.10% 103.64%
KCN+200mg/kg ECO 110.64+7.75" 102.06+3.33" *52.09+1.91% 50.6316.10
%Changet 16.75% 18.07% -20.55% 139.61%
KCN+200mg/kg Na,SO;  98.61+6.85" 96.29+1.68" 61.1121.02* 38.24+7.09
%Changet 4.05% 11.40% -6.79% 80.97%
KCN+Na,S05+200mg/  95.61+6.85" 90.29+1.68" 63.11+1.02% 35.24+7.09
kg ECO

%Changet 0.89% 4.45% -3.74% 66.78%

Values are mean + S.E.M, n=5. *P<0.05 vs. normal control; *P<0.05 vs. KCN; 1%Change vs control

slight deviation at group 6 but there was resur-
gence in the group administered
KCN+Na,S0O3+200mg/kg ECO relative to KCN
only group. Changes under mean corpuscular
volume (MCV), mean corpuscular hemoglobin
(MCH) and mean cell hemoglobin concentration
(MCHC) followed similar pattern. KCN significantly
reduced the values under these indices while
there was gradual increase in the values in all the
therapeutic groups relative to KCN treated group.
The results from Table 2 indicates that total cho-
lesterol (TC), LDL-cholesterol and triglyceride
(TG) was significantly lower in all the therapeutic
groups when contrasted with the untreated group
given cyanide alone. In any case, no noteworthy
distinction in TC was shown in every one of the
groups given diverse concentration of the extract
(ECO), thiosulphate alone and thiosulphate com-
bined with the extract when compared with the
control group. Administration of potassium cya-
nide only significantly increased Total cholesterol
level by 99.27%. Relative to the control group,
administration of 100, 150 and 200 mg/kg body
weight of C. odorata poisoned animals caused
13.58%, 14.85%, 16.75% surge in the level of
Total cholesterol respectively while administration
of thiosulphate alone and in combination with C.
odorata displayed 4.05%, 0.89% increase respec-
tively. Also no statistical difference in TG was also
indicated in the groups given 100, 200mg/kg
ECO, thiosulphate alone and thiosulphate com-
bined with ECO with respect to the control. An
essentially higher HDL-Cholesterol (p<0.05) was
anyway recorded in all the therapeutic groups
when compared to cyanide alone whereas no sig-
nificant difference was observed in the data of
LDL-cholesterol relative to the group administered
cyanide alone.

DISCUSSION

Alterations in haematological indices are consid-
ered to be among the major biomarkers of physio-

logical stress (Akinrotimi et al., 2009). The present
investigation indicated variations in haematologi-
cal indices of rats exposed to sublethal dose
(7mg/kg body weight) of potassium cyanide (KCN)
for 14 days. In this examination, the hematological
profile following intoxication of animals with KCN
uncovered a lessening in total white blood cell
count (WBC) and differentials (Lymphocytes,
monocytes and Granulocytes) levels which con-
curs with the discoveries of Kadiri, (2017). The
leucopenia and neutropenia might be through the
imperfections in the hemopoietic organs, for ex-
ample, the spleen and bone marrow which is said
to back off leucopoiesis (Anusuya, and Sumathi,
2015), while the lymphocytosis and monocytosis
might be because of an expanded arrival of cells
from lymphoid/myeloid tissues (Das and Mukher-
jee, 2003). Other hematological modifications
watched ensuing to intoxication include dimin-
ished red blood cell count (RBC), Hemoglobin
concentration (HB), percentage hematocrit, mean
corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH) and mean corpuscular hemo-
globin concentration (MCHC) which concurs with
the reports of Joshua and lyeopu, (2015). It was
clarified by Dangana et al., (2010) that annihilation
of RBCs and diminishing in Hb were liable for the
abatement in MCV, MCH and MCHC. Additionally,
it has been clarified by Olusola et al., (2015), that
hemophagocytosis and bone marrow conceal-
ment are basic components in producing hemato-
logical changes, for example, diminished PCV,
Hb, hematocrit, MCV, MCH and MCHC and RBC.
In addition, Akinrotimi et al., (2009) revealed that
a diminished level of RBC, Hb and PCV were
brought about by hindrance of hematopoiesis
which prompted iron deficiency. Administration of
C. odorata turned around these hematotoxicologi-
cal impacts seen with cyanide inebriation. Ensuing
to the treatment with C. odorata and sodium thio-
sulphate either alone or in blend with C. odorata,
there was a continuous improvement in WBCs,
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neutrophils, lymphocytes and monocytes, RBCs,
Hb, hematocrit, MCV, MCH and MCHC showing a
reclamation to typical from the obsessive changes
brought about by cyanide poisoning. Cyanide is
metabolized in vivo by rhodanese (thiosulphate
cyanide sulphurtransferase: EC 2.8.1.1) to a less
toxic metabolite, thiocyanate, which is excreted in
urine (Ehigie et al., 2015). Sulphur compounds
with sulphane-sulphur modulate the activity of this
enzyme thereby enhancing cyanide detoxification
(Ojeniyi et al., 2019, Ehigie et al., 2019b, Ola-
Mudathir and Maduagwu, 2015). The hematologi-
cal changes observed may be due to efficient de-
toxification of cyanide which may be attributed to
improved rhodanese activities in hematopoietic
cells.

Cyanide intoxication significantly increases cho-
lesterol, Triglyceride and LDL-cholesterol levels
and decrease HDL cholesterol level when com-
pared with the control group which is a strong indi-
cation of disturbances in cholesterol metabolism
(Owoade et al., 2019). High levels of triglyceride
and LDL-C has been associated with heart dis-
ease, diabetes and insulin resistance. The effects
observed may be due to impairment of Liver func-
tion in the aspect of cholesterol and lipoprotein
metabolism. The liver is known to have high activi-
ty of rhodanese due to its high exposure risk to
blood cyanide (Aminlari et al., 1997). There seems
to be a synergy between thiosulphate and Chro-
molaena odorata which is reflected in the better
improvement of lipid profile. Thiosulphate has a
role in enhancing rhodanese activity. The im-
provement in lipid profile may be a corollary of
enhanced enzyme activity.

A significant correlation has been observed be-
tween rhodanese activity and the development of
artherosclerosis (John, 1969). In fact, the study of
Krueger et al., (2009) unveils low expression of
rhodanese is associated with the development of
artherosclerosis. That is, reduced activity of this
enzyme, increases susceptibility to artherosclero-
sis. There was a reduction in cholesterol levels of
rats co-administered with KCN and Chromolaena
odorata extract when compared with KCN group
only.

Conclusion

Cyanide introduction to the animals was found to
adjust total RBC and WBC indices proposing
anaemic condition and concealment of immune
response respectively. The decrease level of Hb
witnessed under current examination showed the
conceivable outcomes of hypoxic states of ex-
posed animals. Critical changes observed in
heamatological and lipidemic records in a dynamic
way recommends that i) C. odorata have a poten-
tial in turning around hematotoxicity and strange
lipid profile intervened by cyanide, ii) the mix of C.
odorata with sodium thosulphate have a synergis-

tic impact in switching the hematological and li-
pidemic irregularities advertised by cyanide.
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