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ABSTRACT: Jatropha tanjorensis is a plant that is known to possess various bioactive compounds with potential
medicinal properties. Investigating its role in haemopoiesis and the associated molecular pathways could offer
useful insights into its therapeutic potential for conditions related to blood cell synthesis and their related
disorders. The objective of this study was to determine the effects of aqueous Jatropha tanjorensis leaf extract
on RUNX1 mRNA and ETV6 mRNA in mediating haemopoiesis using male Wistar rats. A total of thirty (30)
male adult wistar rats were selected into five (5) groups. The groups were control group, phenyl hydrazine
group, 1000mg/Kg of Jatropha tanjorensis group, 2000mg/Kg of Jatropha tanjorensis group and 4000mg/Kg of
Jatropha tanjorensis group. RNA extraction and semi-quantitative polymerase chain reaction (PCR) was used to
isolate RNA from rat bone marrow; complimentary DNA was synthesized and was subsequently amplified
using polymerase chain reaction. Gel electrophoresis was used to determine the bands of the genes. The
findings revealed that the mRNA expression pattern of RUNX1 was significantly higher (p<0.001) in the
untreated,1000mg/kg and 2000mg/kg when compared to the control group. The expression pattern of RUNX1
was significantly higher in 4000mg/kg group when compared to control group(p<0.05). The expression pattern
of RUNXI1 was significantly higher in groups treated with 1000mg/kg, 2000mg/kg and 4000mg/kg when
compared to untreated group (p<0.05). The mRNA expression pattern of ETV6 was significantly lower
(p<0.001) in untreated, 1000mg/kg and 4000mg/kg groups when compared to the control group. Among the
treated groups, only 2000mg/kg showed a significantly higher (p<0.05) expression pattern of ETV6 when
compared to both untreated and 1000mg/kg groups. In conclusion, Jatropha tanjorensis significantly increased
RUNXI1 and ETV6. These results suggest that Jatropha tanjorensis could influence haemopoiesis by modulating
the expression of the key regulating factor.
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INTRODUCTION:

Background of Study

Jatropha tanjorensis (belonging to the family
of Ehuphorbiaceae) is a common weed of field
crops, bush re-growth, roadsides, and disturbed
places in the higher rainfall forest zones of
West Africa. It is commonly called ‘hospital
too far’, catholic vegetable, ‘Iyana-Ipaja’ or
‘lapalapa’.l'! The leaf is a commonly consumed
vegetable in many parts of Southern Nigeria. It
is also popular as a natural remedy against
anaemia and diabetes in this region.
Phytochemical  screening of  Jatropha
tanjorensis leaf revealed that it contains
bioactive principles such as alkaloids,
flavonoids, tannins, cardiac  glycosides,
anthraquinones, and saponins.’! Jatropha
tanjorensis leaf has anti anaemic effect (blood
replenishing potentials). The leaf was found to
contain some important biogenic compounds
that are important for rapid haemopoiesis in
the bone marrow.®) Hence, it can be used in
the management of anaemia.

Haemopoiesis, the process of forming new
blood cellular elements in vertebrates, starts at
the stem cells becoming committed progenitor
cells that eventually develop into fully mature
differentiated cells in blood. Thrombopoiesis,
in particular, is haemopoiesis that leads to the
formation of thrombocytes.*!

Thrombopoiesis involves a sequence of
complex cellular events in mature bone
marrow megakaryocytes, culminating in the
generation of proplatelet extensions that
release platelets into circulation.!®

Runt-related transcription factor 1 (RUNXI),
is a protein that in humans is encoded by the
RUNXI gene.[) RUNXI1 is a transcription
factor that regulates the differentiation of
haematopoietic stem cells into mature blood
cells.”) Like other transcription factors, the
RUNXI1 protein attaches (binds) to specific
regions of DNA and helps control the activity
of particular genes. This protein interacts with

another protein called core binding factor beta
or CBFB (produced from the CBFB gene),
which helps RUNX1 bind to DNA and
prevents it from being broken down. Together,
these proteins form one version of a core
binding factor (CBF) complex.!® The RUNX1
protein activates genes that help control the
development of blood cells (haematopoiesis).
In particular, it plays an important role in the
development of haematopoietic stem cells.
These early blood cells have the potential to
develop into all types of mature blood cells
such as white blood cells, red blood cells, and
platelets.”! In addition, it plays a major role in
developing the neurons that transmit pain.'® It
belongs to the Runt-related transcription factor
(RUNX1) family of genes which are also
called core binding factor-o (CBFa).[!"
RUNXI1 regulates the development of platelet
granules through interaction with genes
involved in the biogenesis of platelet granules
such as the nuclear factor erythroid 2 (NF-E2).
In addition, RUNX1 can also regulate genes
related to platelet functions.!'!

ETS variant transcription factor 6 (ETV6) is a
member of the ETS family of transcription
factors, indispensable for bone marrow
haematopoiesis and required for normal
megakaryopoiesis. ETV6 encodes the E26
Transformation-Specific (Ets) family
transcription repressor and tumour suppressor
variant 6. ETV6 (i.e. translocation-Ets-
leukaemia virus) protein is a transcription
factor that in humans is encoded by the ETV6
(previously known as TEL) gene. The ETV6
protein regulates the development and growth
of diverse cell types, particularly those of
haematological tissues. ETV6 has classically
been described as a key transcriptional
regulator of haematopoiesis. !> 1*!

Jatropha tanjorensis is known for its
traditional medicinal uses. Investigating its
effects on gene expression can provide
valuable insights into its therapeutic potential
and mechanisms of action, contributing to the
development of novel natural remedies or
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pharmaceutical agents. In gene expression
regulation, RUNX1 and ETV6 are critical
transcription factors involved in various
cellular processes, including haemopoiesis,
immune response, and cell differentiation.
Exploring how Jatropha tanjorensis influences
the expression of these genes can elucidate its
impact on cellular and molecular pathways,
shedding light on potential health benefits.

MATERIALS AND METHOD:

Experimental Design

Thirty (30) male adult Wistar rats were
selected into group 1 (control), group 2
(untreated group), and three experimental
groups 3, 4, and 5. Each group consisted of six
animals each. Afterward, they were fed for 1
month  following the established feed
formulation. Anaemia was induced in groups 2
to 5 using 40mg of phenyl hydrazine
administered intraperitoneally. Group 1 was
used as the control group while Group 2 was
the positive control group (untreated). Group 3,
Group 4, and Group 5 were administered with
1000mg/Kg, 2000mg/Kg, and 4000mg/Kg
respectively of Jatropha tanjorensis crude
extract.

Animals in group 1 were fed with grower mash
and water only.

Animals in group 2 were given grower mash
and water and were administered 40mg
phenylhydrazine (PHZ) to induce anaemia.

Animals in group 3 were given grower mash
and water, administered 40mg
phenylhydrazine (PHZ), and treated with
1000mg/kg body weight of Jatropha
tanjorensis crude extract after 7 days of
administering phenylhydrazine.

Animals in group 4 were given grower mash
and water, administered 40mg
phenylhydrazine and treated with 2000mg/kg
extract of Jatropha tanjorensis after 7 days of
administering phenylhydrazine.

Animals in group 5 were given grower mash
and water, administered with 40mg
phenylhydrazine, and treated with 4000mg/kg
crude extract of Jatropha tanjorensis after 7
days of administering phenylhydrazine.

The experimental period lasted for five (5)
weeks and the body weight of animals was
taken weekly.

RNA Extraction and Semi-Quantitative
Polymerase Chain Reaction (PCR)

RNA was isolated from the rat blood and bone
marrow with TRIzol Reagent (ThermoFisher
Scientific) and converted to cDNA using
ProtoScript First Strand cDNA Synthesis Kit
(NEB). RUNX1 mRNA and ETV6 mRNA
PCR amplification was done using OneTaq®
2X Master Mix (NEB).

Procedure:

After sacrificing the animals, the bone marrow
harvested was embedded in 0.3mL of TRIzol
(Invitrogen Life Technologies, Inc., Carlsbad,
CA) reagent inside an Eppendorf tube for
proper tissue preservation. The tissues were
homogenized using a plastic pestle. RNA
lyase buffer was added to the homogenate to
further break down the tissue cell membranes,
after which it was spun at 10000 rpm for 10
minutes. The supernatant which contains the
RNA was carefully removed and placed in a
separate  Eppendorf tube. The RNA
precipitating buffer was centrifuged at 10000
rpm for 30 minutes. The supernatant was
carefully removed remaining the RNA
precipitate at the bottom of the tube. RNA
wash buffer was added and centrifuged again
at 10000 rpm for 5 minutes. This step was
repeated 3 times to remove excess solutions
and buffers previously added. Nuclease-free
water was added to break down the RNA in a
pellet form and the phosphodiester bond of the
RNA. The solution also had a nuclease
inhibitor, which removes other DNA or RNA
contaminants from the medium. The RNA was

International Journal of Medical Laboratory Research

www.ijmlr.com/[JMLR© All right is reserved

9



https://www.ijmlr.com/

ISSN No. 2456-4400 I J IV] L R International Journal of
Int J Med Lab Res 2026, 11(3): 7-14 ' Medical Laboratory Research

quantified using a UV spectrophotometer at
260nm.

Complimentary DNA (cDNA) synthesis:

All components of the cDNA kit were added to
the RNA following the manufacturer’s
instruction, these components included random
primer, oligonucleotide, deoxynucleotides, and
reverse transcriptase buffer. After adding all
components to the RNA, the mixture was then
incubated at 42°€ in a thermocycler for 1 hour.
Then the temperature was increased to 75% to
denature the reverse transcriptase. Thereafter
all the RNA was converted to cDNA. For RQ-
PCR on rats sample the expression levels of all
six genes were normalized to the levels of the
GAPDH housekeeping gene.

Gene amplification:

An equal volume of both forward and reverse
primer was added, with PCR mix (master mix),
taq polymerase, and magnesium added. The
mixture was placed in a thermocycler for
amplification. =~ The  thermo-cycler = was
programmed for 30 cycles.

Gel electrophoresis:

After the PCR process, the DNA gel loading
dye was added to the mixture. The agarose gel
was prepared by dissolving 1% of agarose gel
in TBE buffer. The gel was then allowed to
solidify and then the sample was loaded and
the gel connected for electrophoresis.
Thereafter, a snapshot was taken. The image
was then transferred to ImageJ. The intensities
of the bands from agarose gel electrophoresis
were then quantified densitometrically using
ImagelJ software.

Statistical Analysis

Data obtained from this research was presented
and analysed using a graph pad prism (version
8.02, California, USA). Analysis of variance
(ANOVA) was used to compare means and
results were expressed in MeantStandard error
of mean. p<0.05 was considered significant.

RESULTS:

Fig 1: Relative Expression of RUNXI
mRNA  using Male Wistar Rats
Administered Aqueous Extract of Jatropha
tanjorensis Leaves.

RUNXI(Runt-related transcription factor 1) is
a key transcription factor that plays a critical
role in haemopoiesis. RUNX1 mRNA serves
as a template for the synthesis of the RUNX1
protein. RUNX1 is a transcription factor,
which regulates the expression of other genes.
The presence of sufficient RUNXI1 protein is
essential for the proper regulation of genes
involved in haemopoiesis.

Figure 1 shows the expression pattern of
RUNX1 gene as represented by gel
electrophoresis and internal control
(Glycealdehyde-3-Phosphate  Dehydrogenase
{GAPDH}) of control, untreated, 1000mg/kg,
2000mg/kg, and 4000mg/kg groups (Group
1,2,3,4 and 5 respectively). The expression
pattern of RUNXI1 was significantly higher
(p<0.001) in group 2 (untreated), group
3(1000mg/kg), and group 4(2000mg/kg) when
compared to the control group. The expression
pattern of RUNX1 was significantly higher in
group 5 (4000mg/kg) when compared to the
control group(p<0.05). The expression pattern
of RUNXI1 was significantly higher in group
3(1000mg/kg), group 4(2000mg/kg), and
group 5(4000mg/kg) when compared to the
untreated group (p<0.05). The expression
pattern of RUNX1 was significantly lower in
group 5(4000mg/kg) when compared to group
3(1000mg/kg) and group 4(2000mg/kg). The
expression pattern of RUNXI  was
significantly higher in group 4(2000mg/kg)
when compared to group 3(1000mg/kg).
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Figure 1: Relative expression of RUNX1 mRNA
in male Wistar rats administered aqueous
extract of Jatropha tanjorensis leaves. *
Represents significance with control (p<0.05). **
represents significance with control (p<0.001). #
represents significance with the untreated group
(p<0.05). & represents significance with
1000mg/kg of Jatropha tanjorensis extract. a
represents significance with 2000mg/kg of
Jatropha tanjorensis extract.

Fig 2: Relative Expression of ETV6 mRNA
using Male Wistar Rats administered
Aqueous Extract of Jatropha tanjorensis
Leaves.

Figure 2 shows the expression pattern of ETV6
gene as represented by gel electrophoresis and
internal control (Glycealdehyde-3-Phosphate
Dehydrogenase  {GAPDH}) of control,
untreated, 1000mg/kg, 2000mg/kg, and
4000mg/kg groups (Group 1,2,3,4 and 5
respectively). The expression pattern of ETV6
was significantly lower (p<0.001) in untreated,
1000mg/kg, and 4000mg/kg groups when
compared to the control group. Among the
treated groups, only 2000mg/kg shows a
significantly  higher (p<0.05) expression
pattern of ETV6 when compared to both
untreated and 1000mg/kg groups. The

expression pattern of ETV6 was significantly
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lower in the 4000mg/kg group when compared
to the 2000mg/kg group.

Figure 2: Relative expression of ETV6 mRNA in
male Wistar rats administered aqueous extract
of Jatropha tanjorensis leaves. ** represents
significance with control (p<0.001). # represents
significance with the untreated group (p<0.05).
& represents significance with 1000mg/kg of
Jatropha tanjorensis extract. a represents
significance with 2000mg/kg of Jatropha
tanjorensis extract.

DISCUSSION:

Jatropha tanjorensis leaf extract is usually use
in rural settings in the treatment of anaemia.
Studies have shown that the leaf extract has
some haemopoietic activities, but there is
paucity of data on the exact mechanism in
which it’s haemopoietic activity is exhibited.'*
These studies revealed that aqueous Jatropha
tanjorensis leaf extract has haemopoietic
effects by influencing the haematological
parameters, including those associated with
thrombocytes.!'")  Phytochemical screening of
Jatropha tanjorensis leaf revealed that it
contains some essential biogenic components
that are important for rapid haemopoiesis in
the bone marrow, such as alkaloids, flavonoids,
tannins, cardiac glycosides, anthraquinones,
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and saponins.¥ Research has shown that the
process of haemopoiesis is highly regulated by
several molecular pathways and signaling
mechanisms. These pathways involve genes
such as RUNX1 and ETV6 that acts as master
regulators in guiding haemopoietic stem cells
(HSCs) toward distinct lineages.” During
megakaryopoiesis, a process of generating
megakaryocytes, which are the precursors of
platelets, RUNXI1 collaborates with other
transcription  factors critical for platelet
formation.'®  ETV6 ensures that the
appropriate number and type of blood cells are
produced to meet the body’s demands by
regulating the expression of genes that control
their development into specific lineages.!'” By
influencing gene expression, RUNXI1, and
ETV6 contribute to the proper functioning of
haemopoiesis and cellular differentiation
process as it ensures that the right genes are
turned on or off at the right time.!'® This
research, therefore, was propelled by the need
to understand the haemopoietic benefits of
aqueous Jatropha tanjorensis leaf extract,
particularly its effects on the expression pattern
of genes relating to haemopoiesis such as
RUNX1 mRNA and ETV6 mRNA.

The results obtained from the gene analysis of
this study showed that the expression of
RUNX1 was markedly increased after the
administration of 40mg phenyl hydrazine (a
chemical compound often used in scientific
research to induce anaemia in rat models). This
may be attributed to the fact that the body may
be compensating for the anaemia induced by
Phenylhydrazine. The expression of RUNXI1
was markedly increased in all the groups
treated with aqueous Jatropha tanjorensis leaf
extract, with the group treated with 2000mg/kg
aqueous Jatropha tanjorensis leaf extract
showing the highest expression. This may
indicate that mild dose concentration of this
treatment encourages receptor saturation which
may invariably lead to increase expression of
RUNXI1 gene. Various research conducted on
RUNXI1 indicates that the expression of this
gene is up regulated in times of increased

demand.” This shows the expression of the
gene was increased when anaemia was induced.
This may be due to the direct effect of leave
extract on erythropoietic cells, stimulating its
activation and subsequent production of red
Blood cells to compensate for anaemia. The
result also indicates that aqueous Jatropha
tanjorensis leaf extract has positive effect on
the expression pattern of RUNX1 mRNA. The
expression of ETV6 was significantly reduced
after the administration of 40mg phenyl
hydrazine as well as in groups treated with
1000mg/kg and 4000mg/kg aqueous Jatropha
tanjorensis leaf extract. This may indicate that
the production of red Blood cells is not due to
the activation of ETV6. This may also indicate
that jatropha tanjorensis leaf extract inhibits
the expression of ETV6 genes thereby not
affecting the production of red blood cells. It
was also observed that the expression was
markedly increased in the group treated with
2000mg/kg aqueous Jatropha tanjorensis leaf
extract when compared to the untreated group.
This marked increase might be indicative of a
threshold dosage as the expression of RUNX1
also showed the most significant increase at
this dosage. The increase in the expression
pattern of RUNX1 with administration of
Jatropha tanjorensis leaf extract aligns with
the hypothesis that aqueous Jatropha
tanjorensis leaf extract has an effect on the
expression pattern of RUNXImRNA and
inhibits ETV6 expression may also be due to
the bioactive compounds contained in the
plant."¥ From studies carried out. /7 It was
shown that the production of an adequate
number of proper functioning blood cells is
maintained by the upregulation of these genes
in  regulating the  proliferation and
differentiation of haemopoietic stem cells.

Following a therapeutic approach, the study
suggests that further work is necessary to
explore the benefits of Jatropha tanjorensis
leaf extract in enhancing haemopoiesis and to
elucidate the precise signaling pathway and
mechanism by which the plant affects the
expression of the RUNX1 and ETV6 genes.

International Journal of Medical Laboratory Research

www.ijmlr.com/[JMLR© All right is reserved



https://www.ijmlr.com/

ISSN No. 2456-4400 ]J M LR International Journal of
Int J Med Lab Res 2026, 11(3): 7-14 Medical Laboratory Research

Additionally, modulating the expression of
RUNX1 and ETV6 may be helpful in the
treatment of anaemia, thrombocytopenia, and
other haematological conditions linked to
impaired blood cell synthesis, such as anaemia
and thrombocytopenia. Additionally, it is
critical to carefully consider any adverse
reactions and unforeseen consequences that
might result from the modulation of these
genes.

CONCLUSION:

The study's findings show that exposure to
phenylhydrazine is linked to higher levels of
RUNXI1 and lower levels of ETV6 expression.
Additionally, all treatment groups substantially
increased RUNX1 expression following
treatment of aqueous Jatropha tanjorensis leaf
extract; however, the group receiving 2000
mg/kg of the plant's extract had the greatest
expression. Only in the group given 2000
mg/kg of aqueous Jatropha tanjorensis leaf
extract did the expression of the ETV6 gene
rise; in contrast, other treatment groups
showed a reduction in the gene's activity.
These findings explain the ameliorative effects
of jatropha tanjorensis leave extract in
managing anaemia.
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