HEMATOLOGICAL EFFECTS OF CHROMOLAENA
ODORATA LEAVES EXTRACT ON PHENYL
HYDRAZINE INDUCED ANAEMIC RATS

ABSTRACT

Aim: This study aim to investigate the phytochemical profiles of the leaves of Chromolaena odorata and
evaluate the effects of its ethanolic extracts on hematological parameters in phenylhydrazine-induced
anemia in albino rats.

Study Design: A controlled laboratory experiment was conducted to analyze the hematological effects of
Chromolaena odorata extracts on induced anemia.

Place and Duration of Study: Department of Biotechnology, Federal University of Technology, Owerri,
Nigeria, from June 2016 to August 2016.

Methodology: Twelve albino male rats (weight range: 80-170 g) were divided into four groups of three.
Group 1 received standard feed and water (control). Group 2 was injected with 40 mg/kg phenylhydrazine
to induce anemia. Groups 3 and 4 received the same dose of phenylhydrazine and were subsequently
treated with 150 mg/kg and 300 mg/kg of Chromolaena odorata ethanolic extract, respectively, for eight
days. Hematological parameters, including red blood cell count, hemoglobin concentration, and platelet
count, were measured and analyzed.

Results: The hematological parameters were raised after the oral administration of the ethanol leaf
extract of Chromolaena odorata. The red blood cell count, hemoglobin, hematocrit and platelet count was
5.75+0.19, 11.83+0.123, 36.24+0.25 and 562.33+2.52 respectively, with those of the induce rats and
treated rats raised to 8.62+0.11, 21.65+0.50, 61.00+0.42 and 587.50+3.54 respectively while that of the
control remained low. There was also increase in mean corpuscular volume, mean corpuscular
hemoglobin, mean corpuscular hemoglobin concentration and red cell distribution width.

Conclusion: The findings shows that the ethanolic extract of Chromolaena odorata has potential
therapeutic effects in alleviating hemolytic anemia by improving hematological parameters. Further
studies are warranted to explore its mechanisms and broader applications in treating anemia.
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INTRODUCTION

“‘Anemia remains a significant health challenge in many tropical regions including Nigeria due to high

incidence of malaria and other parasitic infections which contribute to decreased in hemoglobin levels”



[1]. “Globally, studies had shown that 43% of children and 33% of non-pregnant women were anemic,
with African and South Asia having the highest incident” [2]. “Anemia, defined as the reduction of the total
number of red blood cells in blood or reduction of their quantity according to blood volume. Anemia can
be caused by low, insufficient or anomalous production of red blood cells, inappropriate red blood cells
loss or destruction” [3]. “Its impact on health, physical and mental productivity negatively affect the quality
of life and culminate in profound economic losses for individual and countries where anemia is highly

prevalent” [4].

“The use of medicinal plants to treat diseases, including anemia dates back to ancient times, with many
traditional remedies derived from natural sourced” [5]. “Plants have been utilized for their therapeutic
benefits for centuries, with various cultures harnessing the healing power of nature to treat ailments and
promote well-been” [6]. “The use of medicinal plants as medicine predates written human history. Many of
the herbs and species used by humans to season food also yield useful medicinal compounds” [7].
“Angiosperms (flowering plants) were the original source of most plant medicines” [8]. “Many of the
common weeds that populate human settlements, such as nettle, dandelion and chuck weed have
medicinal properties. In view of the fact that at the time there was not sufficient information either
concerning the reasons for the illnesses or concerning which plant and how it could be utilized as a cure,
everything was based on experience. In time, the reasons for the usage of specific medicinal plants for
treatment of certain diseases were being discovered; thus, the medicinal plants’ usage gradually
abandoned the empiric framework and became founded on explicatory facts. Until the advent of
iatrochemistry in 16th century, plants had been the source of treatment and prophylaxis” [9]. “The
advantages of herbal medicines over orthodox drugs include minimal or no side effects on the organic
functioning of the body, consistent potency and the fact that they are well absorbed and distributed in the
area of infection” [10]. “Phytochemicals are non-nutritive part of plant; they are naturally occurring
chemical compounds that have therapeutic potentials aside their macro and micro-nutrients. It is known
that most of the rural population rely largely on herbal remedies and there are so many beneficial
advantages related and some plants had been reported all over the world as being rich source of

therapeutic agents for healing of diseases such as anemia” [11].



“Chromolaena odorata is a rapidly growing perennial herb with multi stemmed shrubs and grows up to
2.5m in open areas. It is sometimes grown as a medical or ornamental plant. It often used as a traditional
medicine in Indonesia, Thailand, Malaysia, and part of Africa including Nigeria” [12]. “In Nigeria
Chromolaena odorata is commonly called independent plant or Elizabeth plant” [13]. “Chromolaena
odorata is also known as ‘Independence’ or ‘Awolowo’. In Malaysia, the herb is known as ‘Pokok kapal
terbang’, ‘Pokok jerman’, ‘rumput Jepun’ or ‘rumput siam’. It thrives in most soils and is a prolific weed
found in abundance on open wasteland and around roadsides. It is used as an antibacterial,
antispasmodic, antiprotozoal, antitrypanosomal, antifungal, antihypertensive, anti-inflammatory,
astringent, diuretic and hepatropic agent” [14]. “Chromolaena odorata leaves decoction have been
reportedly used in folk medicines for wound healing and stoppage of bleeding. For some time now,
Chromolaena odorata was just known for its medicinal properties but recent studies has implicated the
plants in biotechnology where it has been used in phytoremediation of organic and inorganic
contaminants” [15]. Despite numerous literatures on the haemostatic and antimicrobial activities of
Chromolaena odorata, not much information is available on the effect of the leaves extracts on
hematological parameters. This study aims to address this gap by investigating the effects of ethanolic
leaf extract of Chromolaena odorata on hematological parameters in phenyl hydrazine-induced anemic
rats. Knowledge of the phytochemical content and composition of the plants used in ethno-medicine may
open a new world of manipulation of pure extracts of these plants in other to discover new drugs that will
be more effective in improving hematological parameters. The key measurements will include platelet
count, packed cell volume, hemoglobin level, and red blood cell count. These parameters are essential for

assessing the impact of the extract on anemia and evaluating its potential as a therapeutic agent.

MATERIALS AND METHODS

2.1 Sample Collection and Identification

Chromolaena odorata plant sample were collected from Aboh Mbaise and Ezinihitte Mbaise Local
Government Areas of Imo State, Nigeria, in June 2016. Plant identification and authentication were
performed by Mr. F. Iwueze, a plant taxonomist from the Department of Forestry and Wildlife Technology,

School of Agricultural and Agricultural Technology, Federal University of Technology, Owerri, Nigeria.



2.2 Preparation of Plant Materials and Extracts

The procedure began by removing any unhealthy leaves from the sample. Subsequently, the leaves
underwent a thorough washing process by tap water and rinsed with distilled water. To facilitate proper
grinding, the leaves were air-dried under shade for duration of two weeks. Further drying was then carried
out using a hot air oven at 50°C for 24 hours. This ensured that the leaves were adequately dried and
prepared for grinding. The grinding process itself was conducted using a high-speed grinding machine,
specifically an industrial 1000A high-speed grinder. Finally, 245 grams of each leaf were precisely

weighed for subsequent usage.

For the extract preparation, 245 grams of powdered leaves also known as independent or awolowo leaf
powder was soaked in 400 ml absolute ethanol in a sterile conical flask. The mixture was shaken
vigorously every 4 hours for 72 hours at ambient temperature. The extract was filtered through muslin
cloth and Whatman No.1 filter paper, concentrated to dryness in a water bath, weighed, and stored in a

sterile container at 4°C in a refrigerator until required for use.

2.3 Preparation of Phenyl-hydrazine

Phenyl-hydrazine solution was prepared by combining phenyl-hydrazine (manufactured by Sigma-Aldrich,
Batch Number: PHZ789001) with distilled water v/v and 2-propanol in a ratio of 1:5:5. This entailed mixing

1 part of phenyl hydrazine with 5 parts of distilled water v/iv and 5 parts of 2-propanol.

2.4 Animal Procurement

in this study Wistar Rats were obtained from Biotechnology laboratory, Federal University of Technology,
Owerri, which is accredited and follows international standards for animal care and research. The rats
were carefully managed following the appropriate standard protocol of NIS Guidelines for the care and

use of Laboratory Animals.



2.5 Experimental Design

Twelve healthy albino male rats, weighing between 80 to 170 grams were obtained from Relief Market,
Owerri. They were housed in stainless steel cages with free access to water and food, and acclimatized
for one week prior to the experiment. They were maintained at room temperature and were fed with ad-
libitum with commercial rat chow (Product of Pfizer Nigeria Ltd).The rats were divided into four groups of

three rats each and treated as follows:

Group 1 (Normal control)

The rats in this group; were fed with feed vital finisher and water ad libitum throughout the period of
experiment, with no other treatment.

Group 2 (Induced control)

The rats in this group, were made anemic by daily intraperitoneal of 2,4-dinitrophenyl hydrazine (PHZ) at
40 mg/kg for eight days during which they were fed with feed (vital finisher) and water ad libitum with no
other treatment.

Group 3 (Induced treated-T1)

The rats in this group were made anemic by intraperitoneal administration of 40 mg/kg of 2,4-dinitro
phenyl hydrazine for eight days at 2days interval. The rats were also fed with feed vital finisher and water
ad libitum. They were treated with 150 mg/kgb.wt of the freshly prepared Chromolaena odorata leaf
extract dissolved in olive oil for eight days.

Group 4 (Induced treated-T2)

The rats in this group were made anemic by intraperitoneal administration of 40 mg/kg of 2,4-dinitro
phenyl hydrazine for eight days at 2days interval. The rats were also fed with feed vital finisher and water
ad libitum. They were treated with 300 mg/kgb.wt of the freshly prepared Chromolaena odorata leaf

extract for eight days together with the toxicant.



2.6 Phytochemical Screening of Plant Extracts

Phytochemical screening was conducted based on [16]. on the powdered samples to detect bioactive
compounds such as alkaloids, saponins, flavonoids, tannins, cyanogenic glycosides, cardiac glycosides,

steroids and phenol [16].

2.6.1 Qualitative Analysis

Test for Alkaloids (Mayer’s Test): “Two 2 ml of the extracts were dissolved individually in 1% dilute
hydrochloric acid and filtered. The filtrates were treated with few drops of Mayers reagent (potassium

mercuric iodide). Formation of a yellow cream precipitate indicated the presence of alkaloids” [16].

Test for Saponins (Froth Test): “Twenty 20 mg of each sample was boiled in 20 ml of distilled water in a
water bath for 5 minutes and filtered. Ten 10 ml of the filtrate was mixed with 5 ml of distilled water and
shaken vigorously for froth formation. 3 drops of olive oil was mixed with froth, shaken vigorously and

observed for emulsion development” [16].

Test for Flavonoids: “The 50 mg of each of the sample was suspended in 100 ml of distilled water to get
the filtrate. 5 ml of dilute ammonia was added to 10 ml of the filtrate followed by few drops of
concentrated tetraoxosulphate (vi) (H2SO4). The presence of flavonoids was confirmed by yellow

coloration” [16].

Test for Tannins: The 50 mg of each of the sample was boiled in 20 ml distilled water and filtered. A few
drops of 0.1% FeCls was added in the filtrate and observed for color change. Brownish green or blue-

black coloration was taken as evidence for the presence of tannin [16].

Test for Cyanogenic Glycosides: “The 5 grams of each of the sample was added to 50 ml distilled
water in a conical flask and allowed to stand overnight. To 1 ml of the sample filtrate in a corked test tube,
4ml of alkaline picrate was added and incubated in a water bath for 5 minutes. The presence of color
change from yellow to reddish brown after 5 minutes incubation in a water bath indicated the presence of

cyanide” [16].



Test for Phenol: “The 5 grams of each of the sample was added to 5oml distilled water in a conical flask
and allowed to stand overnight. To 1 ml of the sample filtrate in a corked test tube, 4 ml of alkaline picrate
was added and incubated in a water bath for 5 minutes. The presence of color change from yellow to

reddish brown after 5 minutes incubation in a water bath indicated the presence of cyanide” [16].

Test for Steroids: “The 200 mg of each of the dried samples boiled in 10ml of chloroform was filtered; a
2ml filtrate was added to 2 ml of acetic anhydride and concentrated H2SOa4. Blue green ring indicates the

presence of steroids and red color indicated the presence of terpenoids” [16].

Test for Cardiac Glycosides: “Five 5 ml (mg/ml in ethanol) of each of the sample was mixed with 2 ml of
glacial acetic acid having/containing one drop of ferric chloride (FeCls) solution. To the mixture obtained 1
ml of concentrated H.SO4 was added to form a layer. The presence of a brown ring at the interface is

characteristic of cardiac glycosides” [16].

2.6.2 Quantitative Analysis

Flavonoid Determination

“The 1 gram of each sample was weighed with 50ml beaker and 40 ml of 2 M HCI was added to each
beaker. The beaker and its content was boiled for about 3 minutes on a hot plate, it was then cooled and
filtered using Whatman No.1 filter paper. Flavonoid was precipitated from the filtrate by addition of excess
drops of ethyl acetate solution. The precipitate was recovered from an already weighed oven dried filter
paper. The precipitate and filter paper was dried in an oven at 105°c until constant weight of the filter
paper gave flavonoid content” [16].

% Flavonoid = weight of flavonoid/ weight of sample x 100/1.

Phenol Determination

“Total phenol was determined by the Folin Denis spectrophotometric method. 1 gram of the sample was
extracted by 50 ml of absolute ethanol in a 50 ml beaker. The mixture was stirred occasionally for up to 30
minutes at room temperature and then filtered using Whatman No.1 filter paper. 1 ml of each plant extract
was treated with equal volume of Folin Denis reagent followed by the addition of 2 ml of 5% sodium

carbonate solution and 5 ml of distilled water. The solution was allowed to stay for 5Sminutes. Standard



phenol solutions was prepared and diluted accordingly. The absorbance of the sample was measured at

560nM using a spectrophotometer” [16].

% Phenol = W2-W1/W3 X 100/1

Where W1 = weight of empty beaker
W2 = weight of beaker and sample
W3 = weight of the sample used (g)

Cyanide Determination By Alkaline Picrate Colorimetric Method

“The 1g of each sample was dispersed in 50ml of distilled water and the solution was incubated for
18hours and then filtered. 1 ml of the filtrate was pipette into 20 ml test tube and 4 ml of alkaline picrate
solution was added to it. The mixture was boiled for 8minutes on a water bath to allow for full color
development. The mixture was the cooled and absorbance was read at 490 nm. Cyanide standard
concentration was prepared, diluted and treated accordingly. Each standard concentration absorbance

was obtained at the same wavelength” [16].

Alkaloid Determination

“The alkaline precipitation gravimetric method was used. 1 gram of each sample was dispersed into 30 ml
of 10% acetic acid in ethanol solution. It was allowed to stay for 1 hour. The mixture was filtered using
Whatman No.1 filter paper. Alkaloid was precipitated from the filtrate by addition of excess drops of
ammonium solution. The precipitate was recovered using an oven dried weighed filter paper. The
precipitate and filter paper was oven dried at 105°c to a constant weight. The difference in weight gave

alkaloid content of the sample” [16].

% Alkaloid = weight of alkaloid/ weight of sample x 100/1

Tannin Determination

“Tannin content of the samples was determined by the Folin Denis spectrophotometric method. 1g of the
sample was dispersed in 50 ml of water using a volumetric flask. The mixture was shaken for 30 minutes

at room temperature and filtered using Whatman filter paper. The residue was washed further with water



until 50 ml filtrate was obtained. An aliquot of the extract 1 ml was mixed with equal volume of Folin Denis
reagent in a 50 ml volumetric flask. 2 ml saturated solution of Na2CO3 was added to it. The mixture was
diluted to the 50 ml mark and allowed to incubate for 20 minutes at room temperature. After incubation,
the absorbance of the standard and samples were measured at 750nM using a spectrophotometer. A

standard tannin solution was prepared with tannic acid and diluted to the desired concentration” [16].

Tannin in mg/100 = X-Z/Y-Z = Extract-blank/Standard —blank

Where X= Absorbance of 5ml extract

Y = Tannin solution

Z =Blank

Phytate Determination

“2 grams of each sample was weighed using a weighing balance into 250 ml conical flask. 200 ml of 2%
hydrochloric acid was added using a volumetric flask to soak each sample in the conical flask for 3 hours.
This was then filtered using Whatman filter paper. 50 ml of each filtrate was placed in 250 ml conical flask
and 107 ml distilled water was added in each case to give proper acidity. 10 ml of 0.3% ammonium
thiocyanate (NH4SCM) solution as added into each solution. This was titrated with standard iron (llI)
chloride solution which contained 0.00195g Fe/ml. The end point was slightly brownish yellow which

persisted for 45minutes” [16].

2.7 Hematological Analysis

Hematological parameters were analyzed using an automated hematological analyzer (Model: Sysmex
KX-21N, Sysmex Corporation, Kobe, Japan). The analyzer used hydrodynamic focusing DC detection
methods for Red Blood Cell and Platelet counts, the Non-cyanide Sodium Lauryl Sulphate (SLS) method
for Hemoglobin levels, and the Cumulative Pulse Height Detection (CPHD) Method for Packed Cell
Volume (PCV). Blood samples with EDTA were mixed gently, probed with the analyzer, and results were

printed immediately.



2.8 Statistical Analysis

Data generated were statistically analyzed by one-way analysis of variance (ANOVA) of the SPSS

statistical programme of Microsoft Excel. Values were declared significantly different at P<0.05

RESULTS

Results of qualitative phytochemical screening of ethanol leaf extract of Chromolaena odorata

Table 1: Shows the qualitative phytochemical screening of ethanol leaf extracts of Chromolaena odorata.

EXTRACTS CHROMOLAENA
ODORATA
Alkaloids +
Saponins +
Tannins +
Cyanogenic glycosides +
Cardiac glycosides +
Steroids +
Phenols +
Flavonoids +

Note: ‘+"indicates presence (positive)
-’ indicates absence (negative)

From table 1, the phytochemical analysis revealed the presence of saponins, tannins, alkaloids,
flavonoids, phenols, steroids, cardiac glycosides and carcinogenic glycosides in Chromolaena odorata.



Results of quantitative phytochemical screening of ethanol leaf extract of Chromolaena odorata.

Composition%

H Alkaloids

H Flavonoids

M Tanins
Phenol

M Phytate

M Cyanide

Fig. 1. This pie chart representing quantitative phytochemical screening of ethanol leaf extract of
Chromolaena odorata. Results are expressed in mean + standard deviation of triplet

determination.

The above pie chart shows the percentage composition of six phytochemicals of interest. Tannin have
the highest concentration of 5.5% followed by Flavonoids with 3.4% followed by Alkaloids with 2.5%

followed by phenol with 0.5 % followed by phytate with 0.3% and cyanide with 0.1%.

Table 2: Weight of animals

Normal control Phenyl hydrazine 150mg/kg extract 300mg/kg extract




Group 1 Group 2 Group 3T1 Group 4 T2
85.1 162.6 103.2 108.9
85.6 159.1 91.6 114.9
39.9 123.6 96.6 107.6
85.35 148.43 97.13 110.47

Table 3: Hematological Parameters of PHZ-Induced Hemolytic Rats
Parameters Normal Control PHZ 150mg/kg(T1)  300mg/kg(T2)
RBC 6.53+0.02° 5.75+0.192 5.61+0.152 8.62+0.11¢
Hgb 14.43+0.32b 11.83+£0.212 11.87£0.15% 21.65+0.50¢
HCT 42.77+0.15¢ 36.24+0.25P 35.43+0.422 61.00+0.424
MCV 64.60+0.10¢ 63.07+0.40° 62.20£0.202 68.70+0.284
MCH 21.73+0.15¢ 20.53+0.29° 18.10+0.102 24.15+0.214
MCHC 33.73+0.15° 32.60+0.10° 33.43+0.40°" 35.00+0.14¢
RDW 19.97+0.902 21.20+0.10° 19.43+0.152 25.50+0.71¢
PLT 581.33+2.31¢ 562.33+2.52°  394.33+2.522 587.50+3.544

Values are shown as Mean tStandard Deviation. The superscripts indicate the statistical significance

(typically P< 0.05)

In general, PHZ group and T1 (150 mg/kg) showed significantly lower values compared to normal control
(P< 0.05) indicating PHZ-induced hemolysis and anemia. T2 (300 mg/kg) group shows significantly higher
values compared to both PHZ and T1, and even when compared to the normal in most cases (P< 0.05),
suggesting that the treatment was effective in restoring and improving normal hematological parameters.
Across all parameters, the difference in the groups are statistically significant at P< 0.05, with T2 (300

mg/kg) indicating the most significant improvement, reversing PHZ’s hemolytic effect.

The result shows that there was an increase in hematological parameters of the rats as shown in Table 3.
Daily intraperitoneal injection of 40 kg/mg 2,4-dinitro phenyl hydrazine for 8 days caused a significant

decrease in group 2, while the red blood cell count decreased from 6.53+0.02 to 5.75+0.19, hemoglobin



concentration and platelet concentration decreased from 14.43+0.32 and 581.33+2.31 to 11.83+0.21 and
562.33+2.52 respectively. There was also a decrease in hematocrit level, mean corpuscular volume,
mean corpuscular hemoglobin, mean corpuscular hemoglobin concentration and red cell distribution

width.

The hematological parameters were raised after the oral administration of the ethanol leaf extract of
Chromolaena odorata. The red blood cell count, hemoglobin, hematocrit and platelet count was
5.75+0.19, 11.83+0.123, 36.24+0.25 and 562.33+2.52 respectively, with those of the induce rats and
treated rats raised to 8.62+0.11, 21.65+0.50, 61.00+0.42 and 587.50+3.54 respectively while that of the
control remained low. There was also increase in mean corpuscular volume, mean corpuscular

hemoglobin, mean corpuscular hemoglobin concentration and red cell distribution width.

The data indicates that PHZ-induced hemolytic anemia significantly alters several hematological
parameters. However, treatment at 300 mg/kg counteract these effects, leading to improved red blood cell
count. This suggest a dose-dependent recovery effect, with 300 mg/kg being the most effective at

reversing PHZ-induced anemia.

DISCUSSION

This study investigated the phytochemical profiles of the leaves of Chromolaena odorata, Phytochemical
screening revealed the presence of flavonoids, saponins, tannins, phenols, cyanogenic glycosides,
alkaloids, and steroids in the extracts, this observation is in consonance with earlier report by [17] and
[18]. The study further investigate and evaluated the effects of ethanolic extracts of Chromolaena
odorata on hematological parameters in phenyl hydrazine-induced anemia in albino rats and their
implication on human health. Phytochemicals and the ethanol extract of Chromolaena odorata
(Independence plant) was used to treat phenyl hydrazine induced albino rats. The use of medicinal plants
plays a vital role in combating diseases in developing parts of the world where poverty and drug

resistance limit access to and effectiveness of synthetic drugs for chemotherapy [19].

A significant increase in the hematological parameters was observed in group 4 albino rats when

compared with group 1 (control). This result pattern indicates that some of the phytochemical constituents



of the ethanolic extracts of Chromolaena odorata may have stimulating effect on the bone marrow or
thrombocyte production and hemoglobin synthesis. This observed effect may be as a result of tannin and

phenol content.

“As shown in table 3, the decrease in the hematological parameters in group 2 could be as a result of
breakdown of red blood cells caused by 2,4-dinitro phenyl hydrazine. This study has shown that the
ethanol leaf extract of Chromolaena odorata caused an increase in packed cell volume, red blood cell,
platelet count, mean corpuscular volume, mean corpuscular hemoglobin and mean corpuscular
hemoglobin concentration. This research also shows that the ethanolic leaf extract can serve as a cure for
anemia as reported” by [20]. “Specified and suitable concentration of the ethanolic extracts leads to
positive effects on the hematological parameters investigated as reported” by [21]. The result of this
study strongly suggest the possible role of Chromolaena odorata leave extract might have in treatment-
induced erythropoietic activity. Chromolaena odorata could be incorporated into the pharmaceutical

products intended to boost erythropoietic activities.

CONCLUSION

The above result shows that Chromolaena odorata contain phytochemicals with potential phytochemical
values that can be harnessed for economic development. The result of this research indicated that 300
mg/kg ethanolic leaf extract of Chromolaena odorata could elevate the packed cell volume, red blood
cells, platelet count, mean corpuscular volume, mean corpuscular hemoglobin, red blood cell distribution
width and mean corpuscular hemoglobin concentration more in the rats induced with phenyl hydrazine,

hence oral administration of the extract could cure hemolytic anemia.

This research and its results give justification to the use of the leaves of the above plant in trado-medical
practices for the cure of human ailments and anemia. Leaves of Chromolaena odorata can therefore be

used as a potential source of new drugs.

Recommendation

Further research involving in vivo assay would be needed to establish the effective doses at which the

ethanol extract of Chromolaena odorata can be applied in traditional practice. Authors however



recommend that further research studies should be carried out on the above plants and that the extracts

should be standardized like other conventional drugs so as to improve its efficiency.

Authors also recommend that extensive toxicity tests be done on the aforementioned plants to determine
their toxic effects (if any). If the results of the toxicological screening of the plants have minimal or no side

effects, more detailed information on those plants would be needed so that their extracts can be

considered for the production of cheap phytomedicines.

SUMMARY

i. The study investigate and evaluated the effects of ethanolic extracts of Chromolaena
odorata on hematological parameters in phenyl hydrazine-induced anemia in albino rats.

ii. Ethanol leaf extract of Chromolaena odorata caused an increase in packed cell volume, red
blood cell, platelet count, mean corpuscular volume, mean corpuscular hemoglobin and
mean corpuscular hemoglobin concentration.

iii. The Leaves of Chromolaena odorata can therefore be used as a potential source of new

drugs.
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