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Abstract: The aim of study was to evaluate the acute and subacute toxicity of
diethylether extract of Jatropha tanjorensis leaves in male Wistar rats. The acute
toxicity study was conducted by placing Wistar albino rats into four groups of five rats
each. These were sequentially dosed one at a time, using four graded doses of 1250,
2500, 3750 and 5000 mg/kg b.wt of the plant extract. Observations were made and
recorded systematically daily for a seven days period for mortality, breathing and
other behavioral changes after dose administration. For the sub-acute toxicity study,
the animals were divided into ten groups of five rats each. Group 1 served as normal
control and received distilled water for a 42 days period. Groups 2,3 and 4 received
167mg/kg b.wt of the plant extract for 14 days, 28 days and 42 days respectively.
Groups 5, 6 and 7 received 250mg/kg b.wt of the plant extract for 14 days, 28 days
and 42 days period respectively. Groups 8, 9 and 10 received 500mg/kg b.wt of the
plant extract for 14, 28 and 42 days respectively. The animals were sacrificed at 14
days interval and the hematological and biochemical parameters were determined.
There was a significant (p <0.05) increase in RBC, Hb, HT, MCV and MCH and a
decrease in WBC for 14, and 28 days treatment. There was significant increase in the
levels of TP, ALB and a decrease in the levels of TBIL, ALP while ALT and AST
remained unchanged. The serum markers of lipid profile, total-CHOL, LDL-CHOL,
VLDL-CHOL and TG were significantly reduced and HDL-CHOL level was
increased. The activities of the stress enzymes GPx, CAT and SOD were increased
while the level of MDA was reduced. The K* level was unchanged, Na*, CI- and
HCOgs levels increased while urea and creatinine levels were decreased. Jatropha
tanjorensis diethylether extract elicited non-toxic effect in the hematological and
biochemical parameters. Thus, the extract can be considered safe for oral
administration.

Keywords: acute toxicity, sub-acute toxicity, hematology, biochemical, Jatropha
tanjorensis.

1. Introduction

Plants and plant-based treatments are used frequently to cure ailments throughout the
world and are becoming more and more well-known as a result of their high efficacy.
The majority of people still receive their care mostly through traditional medicine,
especially in poorer nations (Elachouri et al., 2021). These plants are not only utilised
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as medicines but also occasionally as vegetables and sauces in regional cuisines
(Konyak et al., 2022; Asiwe et al., 2022a). As the frequency of chronic metabolic
disorders rises, partly as a result of greater urbanisation and bad lifestyle choices,
many people in industrialised countries are turning to plant-based diets and therapeutic
options. Jatropha tanjorensis (Euphorbiaceae) is a well-known plant in Southern
Nigeria that is used in ethnomedicine as well as a vegetable in different local cuisines.
In some parts of Nigeria, the leaf is used as a heart tonic and a hypertension remedy
(Ezeoguine et al., 2021). It is also commonly used to treat diabetes, malaria, and
anaemia (Chibuogwu et al., 2021). Due to the high medicinal value of Jatropha
tanjorensis, different names has been ascribed to this “wonder plant” by different local
regions in Nigeria such as "hospital too far," in South-south, "catholic vegetable," in
the North-central as well as "lyana Ipaja" by the South-western Nigeria (Alawode et
al., 2021). There is mounting scientific evidence that suggest that this plant has
medicinal properties such as its cardio protective functions (Sabbaghzadegan et al.,
2021; Alawode et al., 2021), antibacterial and anti-anemic properties (Mariano et al.,
2022) as well as its protective effect against free radical-induced organ damage
(Adebayo et al., 2021).

Because of the numerous ailments that plants and plant-based medicines have been
proved to effectively treat, they are widely accepted in society, profitable, and most
importantly, widely accessible (Alabdallah and Hasan, 2021; Danziger and Bernstein,
2021). The possibility for toxicity linked to the intake of specific herbal products and
vegetables, however, has been a source of concern (Khan et al., 2021). Certain
components of medicinal plants, such as lactone glycosides, toxalbumines, and some
alkaloids, such as quinoline, isoquinoline, lupine, senecio, and pyridine-piperidine
alkaloids, are linked to harmful effects (Zhang et al., 2021). Instead of relying
exclusively on claims of these medicinal plants' potency and safety in folkloric use, it
is vital to determine the safety profile of these plants. With regard to Jatropha
tanjorensis diethylether extract's acute and subacute toxicity effects, notably on
biochemical markers, there is a knowledge gap that has to be filled.

2. Materials and Methods
Preparation of plant material

Fresh leaves of Jatropha tanjorensis were gathered from Ogbogoro in Port Harcourt,
Rivers State, Nigeria, and were recognized by a taxonomist at the Herbarium unit,
Department of Plant Science and Biotechnology, University of Port Harcourt, Rivers
State, Nigeria. The leaf specimen was listed in their herbarium as UPH/P/343. 500¢g of
the powdered leaves were extracted by maceration in 2.0 L of 96% diethylether for 48
hours after being air dried and ground into powder. To acquire the crude diethylether
extract, (JTDE). This was followed by filtration, first using a mesh filter and then
What man No. 1 filter paper. The filtrate was then concentrated using a rotary
evaporator at 35°C.

Phytochemical Examination
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Using Shaikh and Patil and Eruotor et al. Phytochemical screening approach,
secondary metabolites in plant extract were identified (2022). The extract contained
flavonoids, alkaloids, phenols, tannins, terpenoids, and steroids (Table 1).

Experimental animals

In the investigation, there were 70 male Wistar strain rats (8-10 weeks old and 180-
220g average weight). They were given regular animal food and drink at will during
their seven-day acclimatisation period in clean animal cages with good ventilation.
The animal cages were kept clean each day of the trial. The animals were handled in
compliance with the Institution's ethical standards (UPH-REC/2021/028), which
strictly follow the Organization for Economic Cooperation and Development's
(OECD) UPD/OECD 425 standard for the handling of laboratory animals.

Acute Oral Toxicity Test Procedure

The organization for Economic Cooperation and Development’s up and down
technique (UPD/OECD 425) as reported by Enegide et al (2013) was used to establish
the LDso value of diethylether extract of Jatropha tanjorenis leaf. This has been
approved by the regulatory organization, Peta International Scientific Consortium Ltd
(PISC, 2007). A total of twenty (20) male wistar rats were obtained and put into four
groups, each with five rats. Four graduated doses of Jatropha tanjorenis diethylether
extract (1250, 2500, 3750, and 5000 mg/kg body weight) were administered to each
group's Wistar rats one at a time. The extract was administered to group one rats once
at a dose of 1250 mg/kg body weight, and the rats were then watched for two days for
indications of toxicity and mortality. After two days of observation, the original dose
was doubled (to 2500mg/kg body weight) and given to the rats in group two because
toxicity and mortality had not materialised. The extract's concentration was raised
incrementally over a seven-day period until group 4 received 5000mg/kg of body
weight. The Enegide et al. (2013) algorithm was used to determine the median lethal
dose after toxicology and mortality data were collected.

LD50 = MM

Where Mo = Highest dose of test substance that caused mortality and M; = lowest dose
of test substance that caused mortality.

Sub-acute Oral Toxicity Test Procedure

The animals were divided into ten (10) groups of five (5) animals each and tested for
repeated dose oral toxicity according to OECD Guideline 407 (OECD, 2008). Group 1
served as the standard control and received distilled water for 42 days. For 14 days, 28
days, and 42 days, groups 2, 3, and 4 received 167mg/kg body weight of the plant
extract respectively. For 14 days, 28 days and 42 days, groups 5, 6, and 7 received
250mg/kg body weight of the plant extract respectively. For 14 days, 28 days and 42
days, groups 8, 9, and 10 received 500 mg/kg body weight of the plant extract
respectively.

Analysis of Haematological Parameters
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Red blood cells (RBCs), white blood cells (WBCs), haemoglobin (Hb), and
haematocrit (HCT) were among the haematological parameters examined from blood
samples obtained in EDTA tubes. The examination was done using an automated
haematology analyzer (SINNOWA, China). The mean corpuscular volume (MCV) and
mean corpuscular haemoglobin (MCH) were calculated from RBC, HCT, and Hb
using the techniques outlined by Asiweet al., (2022).

Assay of Biochemical Parameters

To measure biochemical factors such total bilirubin, albumin, transaminases (aspartate
and alanine aminotransferases), alkaline phosphatase, cholesterol, and total protein in
serum, Randox Commercial kits were utilised. Malondialdehyde, reduced glutathione
concentration, glutathione peroxidase, superoxide dismutase, and catalase were all
measured (Gutterdge and Wilkins, 1968; Sedlak and Lindsay, 1968; Rotrucket al.,
1973; Maier et al., 2019; Beers and Sixer, 1952). Sodium (Na+), potassium (K+), and
chloride were among the serum electrolytes that were measured using the techniques
developed by Reitman and Frankel (1957) and Tietz (1970).

Statistical Evaluation

Using the statistical software for social sciences (SPSS) for Windows version 18.0,
USA, the collected data was statistically analysed. One-way analysis of variance
(ANOVA) was used for descriptive statistics, and Turkey Post hoc multiple
comparisons were conducted with a confidence level of (p<0.05). The average and
standard error of the average are used to represent the data (SEM).

3. Results
Phytochemical Screening

Table 1 displays the findings of the phytochemical screening. The outcome indicates
the presence of steroids, alkaloids, phenols, tannins, terpenoids, alkaloids, flavonoids,
and saponins. With a concentration of 12.80 £ 2.4mg/100g, saponins were the most
prevalent phytoconstituent, followed by flavonoids (9.78 + 0.1mg/100g).

Effect of JTDE on Hematological Parameters of Experimental Animals

According to the data in Table 3, when administered at a dose of 500 mg/kg body
weight, JTDE significantly (p<0.05) increased RBC, Hb, HT, MCV, and MCH levels
while significantly (p<0.05) decreased WBC levels for 14, 28, and 42 days when
compared to the normal control. JTDE 250mg/kg b.wt. provided for 14, 28, and 42
days resulted in substantial (p<0.05) increases in RBC, Hb, HT, MCV, and MCH
when compared to the normal control, as well as a contemporaneous drop in WBC
level. In comparison to the normal control, there were no appreciable differences in
the levels of HT when JTDE was given for 28, and 42 days, as well as RBC when
JTDE was given for 14 days at 167 mg/kg b.wt.

Effect of JTDE on Serum Markers of Liver Function
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The effects of JTDE at doses of 167 mg/kg, 250 mg/kg, and 500 mg/kg b.wt. for 14,
28, and 42 days are shown in Table 4. When compared to the normal control, there
was a significant (p<0.05) rise in the levels of TP and ALB for groups 2 through 9.
Comparing the levels of TBIL and ALP to the normal control revealed a substantial
(p<0.05) decline in both. After receiving 500mg/kg b.wt of the extract, Groups 8, 9,
and 10 displayed a substantial (p<0.05) decline in ALT level in comparison to the
normal control. when compared to the normal control, 167mg/kg b.wt (groups 3
and 4 ) and 250mg/kg b.wt (group 5) revealed no difference in the levels of
ALT and AST.

Effect of JTDE on Serum Markers of Lipid Profile

At the extract concentrations at 167mg/kg, 250mg/kg, and 500mg/kg b.wt., the serum
levels of Total-CHOL, LDL-CHOL, VLDL-CHOL, and TG considerably decreased
(p< 0.05). In comparison to the control group, the treated groups' HDL-CHOL levels
considerably (p< 0.05) rose (Table 5).

Effect of JTDE on Serum Markers of Oxidative Stress

CAT level was lowered for groups 2-10 when compared to the normal control (Table
6).

Effect of JTDE on Serum Markers of Kidney Function

when compared to the normal control, the levels of Na*, ClI- and HCO3™ were
significantly higher (p<0.05) in the treated groups. For groups 2 (167 mg/kg, 14 days),
group 3 (167 mg/kg, 28 days), and group 4 (167 mg/kg, 42 days), there were no
appreciable increases in the levels of K+. The amounts of urea and creatinine
significantly decreased (p<0.05).

4. Discussion

The previously stated health benefits of the plant may be due to the high quantities of
phytochemicals discovered during qualitative and quantitative screening of JTDE
(Oladeleet al., 2020; Eruotoret al., 2022). According to Miceket et al. (2021),
flavonoids have been proven to diminish the risk of coronary heart disease, whereas
saponins have been demonstrated to have antioxidant and cholesterol-lowering
properties (Ermoshinet al., 2021; Umorenet al., 2023). As an alternative medication,
herbal remedies are becoming more and more in demand. To ensure their
dependability and safety, it is crucial to identify their components and toxicological
condition. Haematological and biochemical analyses, as well as behavioural
observation results, are routinely used for this (Umorenet al., 2023). At the maximal
oral dose of 5000mg/kg body weight of Jatropha tanjorensis leaf, there was no fatality
in the acute toxicity trial. Jatropha tanjorensis may be regarded non-toxic and safe for
ingestion, according to (Ajahet al., 2021), which is consistent with the results of other
investigations (Uhuoet al., 2021; Harley et al., 2021). In particular at the higher doses
of 250 mg/kg and 500 mg/kg, the haematological examination showed a considerable
increase in RBC, Hb, HT, MCV, and MCH levels as well as a significant decrease in
WBC levels. This exemplifies the haematopoietic effect of the herb. According to
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research on the plant's anti-anemic qualities, it has the capacity to promote
erythropoiesis (Shethet al., 2021), which is compatible with the results of our
investigation. It's possible that the reduced WBC count reflects the plant extract's
failure to elicit an immunological response.

Organ function markers and the impact of plant extracts or other compounds on
critical organs are useful techniques for assessing the toxicity of such substances. The
lipid profile indicators total-CHOL, LDL-CHOL, and VLDL-CHOL were decreased
in the treated groups when compared to the untreated control group. The treated
groups exhibited HDL-CHOL concentrations that were noticeably greater than those
of the normal control group. This is significant because high levels of LDL-C and TG
commonly put people at risk for developing cardiovascular diseases, whereas high
levels of HDL-C can lessen the likelihood of developing cardiovascular diseases
(Casulaet al., 2021). The plant’s abundant flavonoid content, which may reduce
bad cholesterol (LDL-C) while raising the level of good cholesterol (HDL-C)
may help to explain this (HDL-C). This claim was made earlier by (Amssayef et al.,
2021).

Both enzymatic and non-enzymatic defence mechanisms regulate the protective
barrier against oxidative stress in cells. The plant may be able to defend against
oxidative damage, as evidenced by the fact that MDA levels in the treated groups were
lower than in the control group. This is supported by the elevated levels of the SOD,
an enzyme that counteracts oxidative damage, in the groups that received various
extract doses. This assertion is supported by research on the plant's capacity to reduce
organ damage brought on by chemicals (Uchenduet al., 2020). This occurs as a result
of the frequent involvement of these organs in the metabolism and excretion of
xenobiotic chemicals. High levels of the enzymes are typically symptomatic of liver
injury, and the liver enzyme assay is used to diagnose liver injuries (Chen et al., 2021;
Eslamet al., 2021). All JTDE concentrations decreased the levels of AST, ALP, ALT,
and TBIL when compared to the control. No signs of liver damage were found, which
suggests that the extract is safe to eat. The elevated levels of TP and ALB may be a
sign that the plant extract induced the liver's protein synthesis machinery to work more
vigorously (Mu et al., 2020). Typically, blood urea nitrogen (BUN), serum creatinine
concentration, and blood electrolyte balance are used to determine kidney function
(Liu et al., 2020; Raoet al., 2021). The maximum dose of 500mg/kg raised the levels
of Na+, Cl-, and HCO3- while keeping K+ constant. Lower urea concentrations were
seen with all doses of the extract, and lower creatinine concentrations were seen with
doses of 250 mg/kg and 500 mg/kg, suggesting that the kidneys weren't harmed.

5. Conclusion

When given up to 5000mg/kg body weight, the diethylether extract of the leaves of
Jatropha tanjorensis demonstrated no mortality or harmful behavioural abnormalities
in an acute toxicity trial. Moreover, repeated treatment for 14, 28, and 42 days at
250mg/kg, 500mg/kg, and 167mg/kg doses revealed no appreciable deleterious effects
on haematological and biochemical indicators. In the phytochemical screening,
substances such as tannins, flavonoids, saponins, alkaloids, phenols, terpenoids, and
steroids were discovered, which may be the cause of the medicinal qualities. Jatropha
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tanjorensis is therefore advised to be safe for use in both dietary supplements and
ethnomedicine based on the findings of this study.

Abbreviations

Organization for Economic Cooperation and Development (OECD); World Health
Organization(WHO); Diethylether Extract of Jatropha tanjorensis(JTDE); Ethylene
diamine tetra acetic acid (EDTA); White Blood Cells(WBC); Red Blood Cells(RBC);
Haemoglobin(Hb); Hematocrit(HT); Mean Corpuscular Volume(MCV); Mean
Corpuscular Hemoglobin(MCH); Total Bilirubin(TBIL); Total Cholesterol(Total-
CHOL); Albumin(ALB); Total Protein(TP) Alkaline phosphatase (ALP); High density
lipoprotein cholesterol(HDL-C); Low density lipoprotein cholesterol (LDL-C); Very
low density lipoprotein cholesterol(VLDL-C); Malondialdehyde(MDA); reduced
glutathione(GSH); Glutathione peroxidase (GPx); Superoxide dismutase(SOD);
Catalase(CAT); Sodium ion(Na*); Potassium ion(K*); Chloride ion (CI°); Bicarbonate
ion (HCO3), and Blood Urea Nitrogen(BUN).

Acknowledgments

The authors thank the Biology Laboratory team at Ignatius Ajuru University of
Education and the Herbarium personnel at the University of Port Harcourt for their
contributions.

Authors’ Contributions

The study was designed by CCM and CJI. The experimental technique, including
photochemistry and animal handling as well as the statistical analysis of data, data
interpretation, and manuscript writing were all done by OEE.

Funding

The authors did not receive any funding for the study.

Ethical consideration

The study was given the go-ahead by the University of Port Harcourt’s Ethical
Committee (UPH-REC/2021/028), which scrupulously adhered to national
regulations for the care and use of animals as well as those set forth by the
Organization for Economic Cooperation and Development (OECD).

References

[1] Adebayo, O. G., Onasanwo, S. A., Ajayi, A. M., Aduema, W., Oyebanjo, O. T. and O. U.
Nicodemus, 2021. “Cnidoscolus aconitifolius-supplemented diet enhanced neurocognition,
endogenous antioxidants and cholinergic system and maintains hippocampal neuronal
integrity in male Wistar rats”. Drug metabolism and personalized therapy, 1:1-10

[2] Ajah, O., Alaebo, P. O., Obike, C. A., Odo, C. E., Omodamiro, O. D. and A. C. C.
Egbuonu, 2021. “Hepatoprotective and Antidyslipidemia Effect of Jatropha Tanjorensis
Leaf Extract in Isoprenaline Induced Myocardial Infarction in Albino Rats”. Nigerian
Journal of Pharmaceutical Research, 17(2), 201-211.

https://doi.org/10.58614/jahsm341 7



[3] Alabdallah, N. M. and M. M. Hasan, 2021. “Plant-based green synthesis of silver
nanoparticles and its effective role in abiotic stress tolerance in crop plants”. Saudi Journal
of Biological Sciences, 28(10), 5631-5639.

[4] Alawode, D.1., Asiwe, J.N., Moke, E.G., Okonofua, D.E., Sanusi, K.O.,Adagbada, E.O.,
Yusuf, M.O. and A.A., Fasanmade, 2021. “The effect of ethanol leaf extract of
CnidosculusAconitifolius on cardiorenal functions in hypertensive and normotensive male
Wistar rats”. International journal of nutrition sciences, 6(3), 155-160.

[5] Amssayef, A., Azzaoui, B. E., Ajebli, M. and M. Eddouks, 2021. “Antidyslipidemic and
antioxidant activities of matricariapubescens (Desf.)Shultz.In streptozotocin-induced
diabetic rats”. Cardiovascular & Hematological Agents in Medicinal Chemistry (Formerly
Current Medicinal Chemistry-Cardiovascular & Hematological Agents), 19(1), 62-71.

[6] Asiwe, J.N., Kolawole, T.A., Buduburisi, B.R., Adebayo, O.G., Onuoha, O.G., Inegbenehi,
S., Ademilusi, E.O. and D.V. Dapper, 2022. “Cabbage juice supplementation abrogates
Lead acetate-induced haematological and haemorheological imbalances in male Wistar
rat”. International Journal of Environmental Health Research, 1-10.

[7] Beers, R.F. and IL.W. Sixer, 1952. “A spectrophotometric method for measuring the
breakdown of hydrogen peroxide by catalase”. J. Biol. Biochem, 195:133-140.

[8] Berberich, A.J. and R. A. Hegele, 2022. “A modern approach to dyslipidemia”. Endocrine
Reviews, 43(4), 611-653.

[9] Brozek, W. and C. Falkenberg,. 2021. “Industrial Animal Farming and Zoonotic Risk:
COVID-19 as a Gateway to Sustainable Change?” A Scoping Study. Sustainability, 13(16),
9251.

[10] Casula, M., Colpani, O., Xie, S., Catapano, A. L. and A. Baragetti, 2021. “HDL in
atherosclerotic cardiovascular disease: in search of a role”. Cells, 10(8), 1869.

[11] Chen, F., Chen, W., Chen, J., Xu, D., Xie, W., Wang, X. and Y. Xie, 2021. “Clinical
features and risk factors of COVID-19-associated liver injury and function: A retrospective
analysis of 830 cases”. Annals of Hepatology, 21, 100267.

[12] Chibuogwu, C. C., Njoku, U. O., Nwodo, F. C., Ozougwu, E. O. and N. V. Nweze, 2021.
“Toxicity assessment of the methanol extract of Jatropha tanjorensis (Euphorbiaceae)
leaves”. Future Journal of Pharmaceutical Sciences, 7(1), 1-8.

[13] Danziger, N. and N. Bernstein, 2021. “Shape Matters: Plant architecture affects chemical
uniformity in large-size medical Cannabis plants”. Plants, 10(9), 1834.

[14] Elachouri, M., Kharchoufa, L., Fakchich, J.,Lorigooini, Z., Subhasis, P.and M. Subhash,
2021. “Ancestral phytotherapeutic practices in Morocco: regards on history, current state,
regulatory and safety of commonly used herbal medicine”. Arabian Journal of Chemical
and Environmental Research, 8(1), 133-149.

[15] Enegide, C., David, A. and S.A. Fidelis, 2013. “A New Method for Determining Acute
Toxicity in Animal Models”. Toxicology International, 20 (3): 224-226.

[16] Ermoshin, A. A, Kiseleva, I. S., Nikkonen, I. V., Nsengiyumva, D. S., Duan, S., Ma, C.,
and V. P. Kurchenko, 2021. “Antioxidant activity and chemical composition of extracts
from fruiting bodies of xylotrophic fungi growing on birch”. Journal of Siberian Federal
University. Biology, 14(3), 339-353.

[17] Eruotor, H., Asiwe, J. N. and T. M. Eruotor, 2022. “Cymbopogoncitratus protect against
lead-induced suppression of haematological and tubuloglomerular functions as well as
disruption of hepatocellular membranes in male Wistar rats”. Journal of Trace Elements
and Minerals, 100045.

[18] Eslam, M., Sarin, S.K., Wong, V.W.S., Fan, J.G., Kawaguchi, T., Ahn, S.H., Zheng, M.H.,
Shiha, G., Yilmaz, Y., Gani, R. and S. Alam, 2020. “The Asian Pacific Association for the
Study of the Liver clinical practice guidelines for the diagnosis and management of
metabolic associated fatty liver disease”. Hepatology international, 14(6), 889-919.

[19] Ezeoguine, O., Olaoye, S., Mbah, P. E., Nnubia, U. and G. O. Anozie, 2021. “Important
Medicinal Plants In Nigeria For Improving Nutrition And Healthy Living”. Nigeria Journal
Of Home Economics (Issn: 2782-8131), 9(5), 64-70.

https://doi.org/10.58614/jahsm341 8



[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Gutteridge, J.and S. Wilkins, 1982. “Copper-dependent hydroxyl radical damage to
ascorbic acid”. FEBS Letters, 137 (2): 327-330.

Harley, B.K., Amponsah, I.K., Ben, 1.O., Adongo, D.W., Mireku-Gyimah, N.A., Baah,
M.K., Mensah, A.Y. and T.C. Fleischer, 2021. “Myrianthuslibericus: Possible mechanisms
of hypoglycaemic action and in silico prediction of pharmacokinetics and toxicity profile of
its bioactive metabolite, friedelan-3-one”. Biomedicine & Pharmacotherapy, 137, 111379.
Khan, J., Deb, P. K., Priya, S., Medina, K. D., Devi, R., Walode, S. G. and M. Rudrapal,
2021. “Dietary flavonoids: Cardioprotective potential with antioxidant effects and their
pharmacokinetic, toxicological and therapeutic concerns”. Molecules, 26(13), 4021.
Konyak, T., Kumar, H., Kumari, R. and R. Umrao, 2022. “Impact of traditional home
garden on socio-economy across altitudinal gradient of Mon District in Nagaland”.
Emergent Life Sciences Research, 8, 104-113.

Liu, Y., Zhou, L., Liu, Z., Ma, Y., Lin, L., Zhu, Y. and H. Li, 2020. “Higher blood urea
nitrogen and urinary calcium: new risk factors for diabetes mellitus in primary
aldosteronism patients”. Frontiers in Endocrinology, 11, 23.

Maier, W., Altwegg, L.A., Corti, R., Gay, S., Hersberger, M., Maly, F.E., Sutsch, G., Roffi,
M., Neidhart, M., Eberli, F.R., Tanner, F.C., Gobbi, S., von Eckardstein, A.and T.F.
Luscher, 2019. “Inflammatory markers at the site of ruptured plaque in acute myocardial
infarction: locally increased interleukin — 6 and serum amyloid A but decreased C-reactive
protein”. Circulation, 111: 1355-1361.

Mariano, L. N. B., Boeing, T., da Silva, R. D. C. V., da Silva, L. M., Gasparotto Junior, A.,
Cechinel Filho, V.and P. de Souza, 2022. “Exotic medicinal plants used in Brazil with
diuretic properties: A review”. Chemistry & Biodiversity, 19(6), €202200258.

Micek, A., Godos, J., Del Rio, D., Galvano, F. and G. Grosso, 2021. “Dietary Flavonoids
and Cardiovascular Disease: A Comprehensive Dose—Response Meta Analysis”. Molecular
Nutrition & Food Research, 65(6), 2001019.

Mu, C., Yang, W., Wang, P., Zhao, J., Hao, X. and J. Zhang, 2020. “Effects of high-
concentrate diet supplemented with grape seed proanthocyanidins on growth performance,
liver function, meat quality, and antioxidant activity in finishing lambs”. Animal Feed
Science and Technology, 266, 114518.

Oladele, J. O., Oladele, O. T., Ademiluyi, A. O., Oyeleke, O. M., Awosanya, O. O. and O.
I. Oyewole, 2020. “Chaya (Jatropha tanjorensis) leaf protect against sodium benzoate
mediated renal dysfunction and hepatic damage in rats”. Clinical Phytoscience, 6(1), 1-8.
Organization for Economic Cooperation and Development (OECD) 2008. “Guidelines for
the testing of Chemicals/no 407: Repeated dose oral toxicity test method”.
ENV/MC/CHEM (98) 17, OECD, Paris.(No. 1 in OECD Series on Good Laboratory
Practice and Compliance Monitoring)

Rao, S. S., Lichtlen, P.and S. Habibi, 2021. “Effects of lubiprostone, an intestinal
secretagogue, on electrolyte homeostasis in chronic idiopathic and opioid-induced
constipation”. Journal of Clinical Gastroenterology, 55(6), 512.

Reitman, S. and Frankel, S. 1957. “Colorimetric method of determination of serum
electrolytes”. American Clinical Pathology, 28-56.

Rotruck, J.T., Pope, A.L., Ganther, H.E., Swanson, A.B., Hafeman, D.G.and W.G
Hoekstra,. (1973). “Selenium: biochemical role as a component of glutathione peroxidase”.
Science, 179 (4073): 588-590.

Sabbaghzadegan, S., Golsorkhi, H., Soltani, M. H., Kamalinejad, M., Bahrami, M., Kabir,
A., and M. Dadmehr, 2021. “Potential protective effects of Aloe vera gel on cardiovascular
diseases: A mini review”. Phytotherapy Research, 35(11), 6101-6113.

Sedlak, J. and R.H. Lindsay, 1968. “Estimation of total protein bound and non-protein
sulthydryl groups in tissues with Ellman’s reagent”. Analytical Biochemistry, 25:192-20.
Shaikh, J. R.and M. K. Patil, 2020. “Qualitative tests for preliminary phytochemical
screening: An overview”. International Journal of Chemical Studies, 8(2), 603-608.

https://doi.org/10.58614/jahsm341 9



[37]

[38]

[39]

[40]

[41]

Sheth, P. A., Pawar, A. T., Mote, C. S.and C. More, 2021. “Antianemic activity of
polyherbal formulation, Raktavardhak kadha, against phenylhydrazine-induced anemia in
rats”. Journal of Ayurveda and Integrative Medicine, 12(2), 340-345.

Tietz, N.-W., 1970. “Photometric method of characterization of electrolytes in samples”.
Foundation of Clinical Chemistry, 4:446-471.

Uchendu, 1. K., 2020. “Ameliorative effect of hydroalcoholic extracts of Nigella sativa seed
against CCl4-induced acute liver injury in rats”. Journal of Drug Delivery and
Therapeutics, 10(3), 164-169.

Uhuo, E. N., Godwin, K. O., Alaebo, P. O., and H. C. Ezeh, 2022. “Haematological and
biochemical parameters assessment of alloxan-induced diabetic rats treated with ethanol
leaf extract of Adansonia digitate (baobab) leaf”. Animal Research International, 19(2),
4469-44717.

Zhang, H., Wang, X., Guo, Y., Liu, X., Zhao, X., Teka, T., Lv, C., Han, L., Huang, Y. and
G., Pan, 2021. “Thirteen bisbenzyl isoquinoline alkaloids in five Chinese medicinal plants:
Botany, traditional uses, phytochemistry, pharmacokinetic and toxicity studies”. Journal of
Ethnopharmacology, 268, 113566.

Table 1. Phytochemical Constituent of JTDE

Phytochemical Concentration (mg/100 g)

Alkaloid 1.1+0.1
Anthraquinone 1.2+0.1
Flavonoid 9.7840.1
Saponin 12.80+2.4
Steroid 0.46+0.12
Tannin 5.7+0.4
Terpenoid 6.7£1.6
Total 37.74+4.82

Table 2. Result of the LD50 of Diethylether extract of Jatropha tanjorensis (n=>5).

Groups  Dose of Extract (mg/kg) No of animals dead Dose difference Mean mortality
1 1250 0 1250 0
2 2500 0 1250 0
3 3750 0 1250 0
4 5000 0 1250 0

LD50 = 5000mg/kg
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Table 3. Effect of JTDE on Hematological Parameters of Experimental Animals.

Treatment RBC(x10'2/L)  Hb(mg/dl) HT(%) MCV (fl) MCH(pg) WBC(x10%/L)
Normal control 5.660.09 14.34+0.09  46.60+0.51°  91.20:0.58¢  24.60:0.51°  9.60+0.40'
167malkg L4 days ¢ oo 1007 15.42+40.05  33.24+0.71°  88.00:0.32¢  26.20£0.37°  8.80%0.37'
167 mg/kg 28 days g 0g+0.072 15.60£0.04>  52.00+0.37 86.40+0.51¢ 27.20+0.37 8.60+0.40°
167 mg/kg 42 days g 360.022 15.60£0.05"  54.20+0.87 84.40+0.40¢ 25.60+0.40¢  7.00+0.32f
250 mg/kg 14 days 6 02+0.05 15.16+0.06°  51.60:0.37  87.40£0.24°  27.40+0.40°  8.000.32f
250 mg/kg 28 days g 360,05 15.58+0.12°  57.20+0.37°  84.60+0.40°  29.60+0.40°  8.6020.40
250 mg/kg 42 days 6 78+0.04 17.08£0.05°  60.80£0.37°  81.40+0.40°  30.00£0.55°  8.00+0.32f
500 mg/kg 14 days 6 18+0.05 16.16£0.02°  58.2020.37°  91.20+0.73 28.00£0.32¢  8.60+0.40"
500 mg/kg 28 days g 760,052 17.26+0.02  61.00:0.32°  86.80+0.37¢  29.20:0.37°  8.80+0.37'
500 mg/kg 42 days 7 14+0.05 17.38+0.04"  62.20+0.58°  89.60+0.40°  31.40+0.51°  9.00+0.32

Values are reported as mean * standard error of mean (M+SEM) (n =5). Values with similar superscript letters indicate
significant differences (p< 0.05) down the column while those without or different superscripts show non-significant

differences (p> 0.05) down the column when compared with the control group.

Table 4. Effect of JTDE on Serum Markers of Liver Function

Treatment TP (g/L) ALB (mmol/L)  TBIL (umol/)L)  ALT (IU/L) ALP (U/L) AST (IU/L)

Normal control 64.60%0.512 39.40£0.40*  7.6620.07¢ 13.4620.39¢  125.80+4.84¢ 16.80£0.20f
167 mg/kg 14 days g 4040.75°  46.60£0.51°  5.340.02¢ 15.80£0.37¢  144.80+1.88  18.00£0.32
167mg/kg 28 days 77 6040.60°  44.60+0.75b  5.06+0.02¢ 13.40£0.40  136.00+1.14c  17.60+0.40
167 mg/kg42days 77 80+0.372  50.20:0.37>  4.32+0.04c 13.60£0.24  135.20+0.58¢  16.40+0.75
250mg/kg 14 days 74 80+0.582  48.80:0.37°  4.26:0.14¢ 12.40£0.93  118.60:0.75¢  18.00%0.32
250mg/kg 28 days 76 60+0.51°  49.60+0.60  4.16+0.06¢ 9.00£0.55¢  115.00+0.84¢  13.40+1.44f
250mg/kg 42 days 78 60+0.51°  54.20£2.85>  4.020.04< 11.40£0.24¢  117.00:0.84¢  13.00£0.32f
500 mg/kg 14 days  gp20+0.372  50.60+1.83>  3.04+0.24c 10.40£0.51¢  111.40+0.67¢  15.00+0.32
500 mg/kg 28 days g3 40+0.682  49.60+0.93>  3.06+0.06¢ 9.40+0.409  106.00+1.14¢  13.60+0.68'
500 mg/kg 42 days g4 60+0.60°  61.60+0.51°  2.96+0.02¢ 8.40+0.249  110.40+1.50°  13.80+0.58f

Values are reported as mean = standard error of mean (M+SEM) (n =5). Values with similar superscript letters indicate
significant differences (p< 0.05) down the column while those without or different superscripts show non-significant

differences (p> 0.05

https://doi.org/10.58614/jahsm341 11



Table 5. Effect of JTDE on Serum Markers of Lipid Profile

Treatment Total-CHOL HDL- LDL- VLDL- TG(mmol/L)

(mmol/L) CHOL(mmol/L) CHOL(mmol/L) CHOL(mmo/L)
Normal control

5.6640.02¢  0.98+0.06 0.20+0.04° 1.26+0.07¢ 2.56+0.16°
167mg/kg 14 days

3.724037°  0.87+0.03 0.12+0.00° 0.95+0.01¢ 2.08+0.00°
167 mg/kg 28days 3 940.02¢  1.09+0.07 0.12+0.00° 0.94+0.01¢ 1.46+0.01¢
167 mg/kg 42days 3 68+0.06°  1.03+0.06 0.1240.00¢ 0.89+0.01¢ 1.21+0.00¢
250 mg/kg 14 days 38840062  1.05+0.02 0.11+0.00° 0.94+0.01¢ 1.23+0.00°
250mg/kg 28days 4 0440.02¢  1.07+0.02 0.10+0.01° 0.86+0.01¢ 1.19+0.00°
250 mg/kg 42 days  37640.02¢  1.07+0.03 0.12+0.00¢ 0.86+0.02¢ 1.16+0.00°
500mg/kg 14 days 34810022  1.08+0.05 0.08+0.00° 0.79+0.05¢ 1.16+0.01¢
500 mg/kg 28 days  360+0.172  1.10+0.10° 0.11+0.01° 0.87+0.02¢ 1.12+0.02¢
500 mg/kg42days 35640022 1.13+0.11 0.09+0.00¢ 0.89+0.00° 1.08+0.01¢

Values are reported as mean + standard error of mean (M+SEM) (n =5). Values with similar superscript
letters indicate significant differences (p< 0.05) down the column while those without or different
superscripts show non-significant differences (p> 0.05) down the column when compared with the
control group.

Table 6. Effect of JTDE on Serum Markers of Oxidative Stress

Treatment MDA (nmol/L)  GSH (mmol/gHb)  GPx (ng/ml)  CAT (mU/L) SOD (U/ml)
Normal control 24.42+1.11° 72.57+0.63b 4.76+0.02¢ 114.51+1.439  35.18+0.85¢
167mg/kg 14 days 20.23+0.51° 78.80+0.20° 3.60+0.03¢ 109.14+0.01¢  41.28+0.48¢
167 mg/kg 28 days 22.23+0.352 83.64+0.64 2.82+0.09¢ 109.20+0.29¢  39.75+0.24¢
167 mg/kg 42 days 21.86+0.352 83.5810.64° 2.82+0.09¢ 100.49+0.25¢  39.85+0.18¢
250 mg/kg 14 days 22.36%0.252 80.80+0.37° 3.24+0.50¢ 100.20+0.25¢  40.37+0.56¢
250 mg/kg 28 days 20.01+0.242 82.8610.10° 2.78+0.58¢ 96.25+1.554 40.15+0.25¢2
250 mg/kg 42 days 21.75+0.362 87.64+0.37 2.36+0.05¢ 89.08+0.184 40.66+0.45¢
500 mg/kg 14 days 22.95+0.162 89.62+0.26° 4.96+0.02 99.10+0.284 40.72+0.41¢
500 mg/kg 28 days 22.21+0.20° 93.20+0.07° 4.16+0.16¢ 93.21+0.404 40.66+0.45¢
500 mg/kg 42 days 21.71+0.582 90.32+0.52b 2.16+0.16°¢ 93.75+0.364 39.56+0.43¢

Values are reported as mean + standard error of mean (M+SEM) (n =5). Values with similar superscript
letters indicate significant differences (p< 0.05) down the column while those with different superscripts

show non-significant differences (p> 0.05) down the column when compared with the control group.
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Table 7. Effect of JTDE on Serum Markers of Kidney Function

Treatment Na*(mmol/L) K*(mmol/L)  Cl(mmol/L) HCOs (mmol/L) Urea Creatinine
(mg/dl) (mmol/L)

Normal control 157.60+1.472 6.32+0.04>  99.00+0.32° 21.60+0.81¢ 21.96+0.66° 0.74+0.01f
167mg/kg 14 days 164.20+0.372 6.08+0.04 98.80£0.73 23.60+0.40 26.70£0.20° 0.70+0.00
167 mg/kg 28 days 163.40+0.932 6.14+0.04 102.60+2.48 21.40+0.51 26.34+0.10° 0.71+0.00
167 mg/kg 42 days 156.80+1.69 6.16+0.35 88.80+0.66° 23.60+0.75¢ 23.66+0.50° 0.71+0.01
250 mg/kg 14 days 163.00+0.552 6.70+0.07° 115.00+£7.46°  23.20+0.58¢ 25.90+0.34¢ 0.69+0.00f
250 mg/kg 28 days 161.60+3.232 6.78+0.05° 114.40+0.81°  27.60+0.51¢ 24.58+0.33¢ 0.70+0.00f
250 mg/kg 42 days 163.60+0.602 6.68+0.05P 120.60+£3.53°  26.80+0.49¢ 25.60+0.68° 0.71+0.00f
500 mg/kg 14 days 165.80+0.662 6.84+0.07° 115.20£2.03¢  28.20+0.37¢ 21.94+0.04¢ 0.69+0.00f
500 mg/kg 28 days 171.60+0.512 6.90+0.04° 105.80£1.59  29.00+0.45¢ 22.38+0.13¢ 0.61+0.00f
500 mg/kg 42 days 172.60+0.682 6.66+0.06 112.60+£0.81¢  30.00+0.32¢ 20.22+0.39¢ 0.61+0.00f

Values are reported as mean + standard error of mean (M£SEM) (n =5). Values with similar superscript letters indicate
significant differences (p< 0.05) down the column while those without or different superscripts show non-significant
differences (p> 0.05) down the column when compared with the control group.

https://doi.org/10.58614/jahsm341

13



