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ABSTRACT: Hematological parameters are essential clinical indicators of health status, which are of great research 

interest. Our study attempts an assessment of the possible ameliorative hematological effects of Turmeric and Cucumber 

juice in lead induced toxicity using male Wistar rats as models. Experimental animals were acclimatized for 2 weeks and 

were subsequently randomly distributed into five groups made up of five rats per group. Lead toxicity was induced through a 

single daily oral administration of 2.25mg/kg body weight of lead in all rat groups except groups1 and 7 for 28 days and 

were treated as follows: Group 1: Control; animals in this group had free access to tap water and normal rat chow at will. 

Group 2: Pb only; animals in this group received 2.25mg/kg bw of lead acetate only. Group 3: Pb + TUM; rats in this 

group got 1ml of Turmeric juice only following induction of lead toxicity. Group 4: Pb + CUC; animals in this group were 

given 1ml of Cucumber juice only following induction of lead toxicity. Group 5: Pb + TUM + CUC; animals in this group 

received 1ml of Turmeric and 1ml of Cucumber juice following induction of lead toxicity. Group 6: Pb + bioferon; animals 

in this group received 0.23ml/kg body weight dose of bioferon following lead induced toxicity. Group 7: Bioferon Only; 

animals in this group received 0.23ml/kg body weight dose of bioferon only. All administrations were orally carried out once 

a day in the morning hours (between 8am-9am) using oral cannula. On day 29, experimental animals were anesthetized 

using diethyl ether and blood samples taken via cardiac puncture for serum erythrocyte parameters (PCV, Hb and RBC) and 

total WBC and PLT counts determination. Assayed parameters were assessed using a reflotron produced by Boehringer 

Mannhein. Predictably, administration of 2.25mg/kg bw of lead acetate to group 2 (Pb Only) rats produced a significant 

reduction (p<0.05) in PCV, Hb, RBC, WBC and PLT counts when compared to group 1 (Control) rats. This is suggestive of 

a possible deleterious effect of lead acetate at the administered dose. However, administration of 1ml each of turmeric and 

cucumber juice respectively significantly increased (p<0.05) the above parameters amongst groups 3 (Pb + TUM) and 4 (Pb 

+ CUC) rats when compared to group 2 (Pb Only) rats with turmeric showing a better effect. Significantly higher (p<0.05) 

values of PCV, Hb, RBC, WBC, and platelet counts were observed amongst group 5 (Pb + TURM + CUC) rats co-

administered 1ml each of both turmeric and cucumber juice, compared togroups1 (Control), 2 (PbOnly), 3 (Pb + TUM) and 

4 (Pb + CUC) rats. Indicating a possible greater hematopoietic effect of the combined administration of both juices 

compared to single administration of either juice. Our findings suggest possible synergistic effects of the juices on 

haematological indices when combined following lead administration in experimental rats. 
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INTRODUCTION 

Hematological parameters are essential clinical indicators of one’s health status. 

These parameters are controlled within a narrow range in healthy persons (Stern, 1989). Any 

variation from known ranges suggests a possible manifestation of a disease condition(Stern, 

1989).  

Over the years, nations of the world have witnessed an increasing dependence on 

medicinal plants for purposes of good health (Iwu, 1993). The usefulness of theseplants is 

attributed to their minimal side effects and accessibility when compared to over-the-counter 

medications (Chilpa et al., 2006). Identified inherent active compounds in these medicinal 

plants are responsible largely for their usefulness (Saronee et al., 2023b). These inherent bio-

active compounds are commonly characterised, refined and applied as raw materials for 

thesynthesis of most medications (Iwu, 1993). 

Turmeric is a perennial herbaceous plant belonging to the Zingiberaceae family, and 

is widely planted in many countries including Nigeria, India, China, etc. (Akter et al., 2019). 

It is a well sought after Phyto-medicinal plant in West Africa and has great medicinal 

applicationsin folklore medicine (Okwu, 2001). It’s been reported locally to be beneficialin 

the management of many ailments including inflammation, stomach aches, reproductive 

abnormalities, blood disorder, diarrhea, diabetes(Okwu, 2001;Fortune et al., 2019 and 

Saronee et al., 2019). Cucumber belongs to the Cucurbitaceae family and is well distributed 

in our environment, it is a commonly consumed salad vegetable ((McLean et al., 2013). 

Literature reports its copious therapeutic applications in inflammation, fungal infection, 

bacterial infection,and as an anti-diabetic agent (McLean et al., 2013: Dan-Jumbo etal.,2024). 

Scientific reports on the use of turmeric and cucumber juice are scanty in our environment. 

This study therefore attempts an investigationof the possible ameliorative hematological 

effects of Turmeric and Cucumber juice in lead induced toxicity using male Wistar rats as 

models.  

 

MATERIALS AND METHODS  

Procurement of Experimental Rats, Lead and Induction of Lead Toxicity  

Thirty-five (35) male Wistar rats (170 to 250g) were purchased from PAMO 

University of Medical Sciences animal house. They were housed in transparent polycarbonate 

cages with wired top covers, with 12 hours light/dark cycle and were fed with normal rat 

chow with unhindered access to clean water. Procured experimental animals were 

acclimatized for 14 days and were later grouped for the experiment. Lead acetate was 

obtained from Eddy Chemicals and Safety Supply Co. Port Harcourt, Rivers State, Nigeria. 

Lead toxicity was induced with a single oral daily administration of 2.25mg/kg bw of lead in 

the morning hours (between 8- 9AM daily)in line with Saronee et al.,(2024). 

 

Purchase and Preparation of Turmeric and Cucumber Juice  

Turmeric and cucumber used for this study were bought from a local fruit market in 

Port Harcourt, Nigeria and were duly identified and authenticated. Turmeric juice was 

prepared according to the method of Gul and Bakht (2015). After collection, a known 
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quantity of turmeric rhizomes was washed thoroughly and grinded using an electronic 

blender with 400ml of distilled water. The solution was later filtered using a sieve and a mesh 

cloth, and the juice obtained was put in a universal bottle and stored in the refrigerator for 

preservation prior administration. The process was done in the Department of Physiology 

Laboratory, PAMO University of Medical Sciences. Cucumber juice was prepared according 

to the method of Aderinolaand Abaire, (2019). Fresh cucumbers werewashed thoroughly and 

grinded using a blender. The solution was later filtered using a sieve and a mesh cloth, and 

the juice obtained was also put into a universal bottle and stored in the refrigerator for 

preservation. This study was conducted in line with the guidelines set by the United States 

Institute for Laboratory and Animal Research (1996). 

 

Ethical Approval  

The study was approved by the Research Ethics Committee of PAMO University of 

Medical Sciences and the ethical approval code of PUMS/REC/2024022 was issued. 

 

Acute Toxicity Study  

Acute toxicity (LD50) of Turmeric was estimated as reported by Shafira etal.,2022 

and Yuandani, 2017, ≥3000mg/kg bw. Similarly, the LD50 of Cucumber was as previously 

reported by Vivek et al., (2016) ≥1000mg/kg bw. 

 

Experimental Design  

Laboratory animals were acclimatized for 2 weeks and were later randomly 

distributed into 5 groups of 5 rats per group. Toxicity was induced through a single daily oral 

administration of 2.25mg/kg body weight of lead in all rat groups except groups1 and 7 for 

28 days and were treated as follows: 

 

Group 1:Control; animals in this group had free access to tap water and normal rat chow at 

will. 

Group 2: Pb only; animals in this group received 2.25mg/kg bw of lead only 

Group 3: Pb + TUM; rats in this group got 1ml of Turmeric juice only following induction 

of lead toxicity.  

Group 4: Pb + CUC; animals in this group were given 1ml of Cucumber juice only 

following induction of lead toxicity.  

Group 5: Pb + TUM + CUC; animals in this group received 1ml of Turmeric and 1ml of 

Cucumber juice following induction of lead toxicity.  

Group 6: Pb + Bioferon; rats in this group received 0.23ml/kg body weight dose of bioferon 

following lead induced toxicity.  

Group 7: Bioferon Only; animals in this group received 0.23ml/kg body weight dose of 

bioferon only. 

All administrations were orally carried out once a day in the morning hours (between 8am-

9am)using oral cannula for 28 days.  
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Blood Samples Collection and Estimation of Haematological Indices  

On day 29, rats were anesthetized using diethyl ether and blood samples were 

collected by cardiac puncture for serum erythrocyte parameters (PCV, Hb and RBC) and total 

WBC plus PLT counts determination.Above parameters were assayed with the aid of a 

reflotron made by Boehringer Mannhein. 

Statistical Analysis  

Obtained data were analyzed with the aid of one-way ANOVA followed by a post hoc (LSD) 

test with SPSS 23.0Version. Results were presented in figures (figures 1-2). A P value < 

0.05was considered statistically significant. 

 

RESULTS AND DISCUSSION 

Mean ErythrocyteIndices inTurmeric and Cucumber Juice Treated Wistar rats. 

Predictably, administration of 2.25mg/kg bw of lead acetate to group 2 (Pb Only) rats 

brought about a significant reduction (p<0.05) in packed cell volume (PCV), haemoglobin 

concentration (Hb) and red blood cell (RBC) count when compared to group 1 (Control) rats 

as seen in figure 1. This is suggestive of a possible deleterious effect of lead acetate at the 

administered dose. These findings are consistent with recent studies from our centre, in which 

administration of 2.25mg/kg body weight of lead acetate induced specificorgan- system 

toxicity in Wistar rats (Saronee et al., (2019): Dan-Jumbo et al., (2024): Saronee et 

al.,(2024a):Saronee et al(2024b).However, administration of 1ml each of Turmeric and 

Cucumber juice respectively elicited a significant increase (p<0.05) in PCV, Hb and red 

blood cell count amongst groups 3 (Pb + TUM) and 4 (Pb + CUC) rats when compared to 

group 2 (Pb Only) rats, with Turmeric showing a better effect, validating earlier beneficial 

reports of individual administration of Turmeric and Cucumber (Saronee et al., (2020): 

Saronee et al., (2024b).Significantly higher (p<0.05) values of PCV, Hb andRBC count were 

observed amongst group 5 (Pb + TURM + CUC) rats co-administered 1ml each of both 

Turmeric and Cucumber juice, compared togroups1 (Control),2 (Pb Only), 3 (Pb + TUM) and 

4 (Pb + CUC) rats. Suggesting a possible greater hematopoietic effect of the combined 

administration of both juices compared to single administration of either juice. Similar tonic 

effects have been reported withCitrullus lanatus, Cnidoscolus aconitifolius and 

Craterispermum schweinfurthiamongst other decoctions (Kolawole et al., (2017): Ezebuiro et 

al., (2020) and Saronee et al., (2023). 

 

The estimation of haematological parameters remains a veritable tool in determining 

the functionality of the haematopoietic system of rodents (Straus, (1998). Available literature 

suggeststhat significant reduction in red blood cell indices is indicative ofa possible increase 

in red blood cell destruction or slow/decreased production (Straus, (1998): Adedapo et al., 

(2007). The significant increase in red blood cell indices observed following administration 

of both juices suggest that turmeric and cucumber juice have beneficial efficacies on 

erythropoiesis (Iranloye, (2002): Mansi and Lahham, (2008). Similarfindings were observed 

following bioferon administration amongst groups 6 and 7 rats. 
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Fig. 1: Shows mean erythrocyte values of turmeric and cucumber juice treated rats. 

a
< 0.05 compared to control. 

b
< 0.05 compared to PB Only. 

c
< 0.05 compared to PB + 

Bioferon. All values are expressed as mean ± SEM 

Mean WBC and PLT counts in Turmeric and Cucumber juice Treated Wistar Rats 

In figure 2, significantly lower (p<0.05) values of white blood cell and platelet were 

observed amongst group 2 (Pb Only) rats administered daily single oral dose of 2.25mg/kg 

bw of lead aetate when compared to group 1 (Control) rats. Indicating a likely harmful effect 

of lead acetate. Upon daily single oral administration of 1ml each of Turmeric and Cucumber 

juice to groups 3 (Pb + Tum) and 4 (Pb + CUC) rats, significantly higher(p<0.05) values of 

white blood cell and platelet were observed compared to group 2 rats. Indicating a possible 

ameliorative effect of Turmeric and Cucumber juice. Turmeric however, demonstrated a 

better ameliorative effect than cucumber juice judging by the observed mean values. 

Combined administration of both juices to group 5 (Pb + TUM + CUC) rats elicited a 

significant increase (p<0.05) in the above parameters when compared to groups 1,2, 3 and 4 

rats. Suggesting a possible synergism of effect of Turmeric and Cucumber. Ourfindings are 

consistent with Anslem et al. (2017), Mohammad et al. (2019) and Saronee et al., (2023a) in 

which plants products ameliorated the hematological effects of major toxicants in rodents. 

The results of bioferon administration amongst groups 6 and 7 rats are comparable to the 

effects of turmeric and cucumber juice. Administration of lead acetate to rodents depresses 

the bone marrow and reduces platelet and leucocyte counts as observed in the present study 

(Morris et al., (2005). 

Phytochemical examination of turmeric and cucumber have revealed the presence of 

many bioactive compounds including flavonoids, tannins, glycosides, curcumin amongst 
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others. These identified compounds have been implicated in ameliorating potential insults on 

the haematological system of the body Farid et al., (2015) and Saronee et al., (2023b). 

 

Fig. 2: Shows mean WBC and PLT counts in Turmeric and Cucumber juice Treated Wistar Rats. 

a
< 0.05 compared to control. 

b
< 0.05 compared to PB Only. 

c
< 0.05 compared to PB + 

Bioferon. All values are expressed as mean ± SEM 

 

CONCLUSION 

The present study reports that administration of Turmeric and Cucumber juice elicited 

a significant increase in erythrocyte parameters, white blood cell and platelet counts 

following lead induced toxicity in male Wistar rats. Our findings suggest a possible 

synergistic ameliorative hematological effects of the juice when combined following lead 

toxicity in experimental rats. 

 

 

 

 

0

100

200

300

400

500

600

700

800

M
E

A
N

 W
B

C
 A

N
D

 P
L

T
 C

O
U

N
T

S

TREATMENT GROUPS

WBC PLT

b ac bc abc b b b

c c

ab ab

abc

6



TURMERIC CUCUMBER LEAD TOX 

Volume 8 Issue No 01 (2025) Access: https://gphjournal.org/index.php/as 

 

References 

 

1. Adedapo, A. A., Abatan, M. O., & Olorunsogo, O. O. (2007). Effect of some plants of 

the spurge family on haematological and biochemical parameters in rats. Archives of 

Veterinary Science, 7(7), 29-38. 

 

2. Anslem O, Ajugwo I, Philippe E, Mounbegna T, Chounga S, Kemajou VC, Ofokansi 

O. (2017). Effects of Moringa oleifera Leaves Extract on Haematological Parameters 

of Phenylhydrazine Anaemia Induced Wistar Rats. International Journal of Public 

Health. 20(17);2-9.  

 

3. Chilpa R, Baggio CH, Solano AD, Muniz E, Kauffman FC, Sanchez RI. (2006). 

Inhibition of gastric H+, K+-ATPase activity by flavonoids, coumarins and xanthones 

isolated from Mexican medicinal plants. Journal of Ethnopharmacology. 

2006;10(5):167-172.  

 

4. Dan-Jumbo D., Saronee F., Azosibe P., Amadi J. E., Gbaranor K. B. (2024). Changes 

in Biochemical Indices in Lead-Induced Toxicity Following Administration of 

Methanolic Extracts of Curcuma longa Rhizomes and Cucumis sativus Fruits. Res Bio 

Sci. 7 (8); 36-44. Doi; 10.5281/zenodo.13898404 

 

5. Farid MM, Hussein SR, Ibrahim LF, Desouky MA, Elsayed AM, Oqlah AA. (2015). 

Cytotoxic activity and phytochemical analysis of Arum palaestinum Boiss. Asian. 

Journal of Tropical Biomedicine. 5(11):944-947.  

 

6. Fortune, S. Amah-Tariah, Joy, O. A. Laz-Okenwa, & Mpakaboari, T. Bekinbo. 

(2019). Changes in nitric oxide levels in lead-exposed male rats co-treated with 

methanolic extracts of Curcuma longa rhizomes and Spondias mombin leaves. 

International Journal of Research in Scientific Innovation, 6(8), 128- 131. 

 

7. Ijeoma Ezebuiro, Chibuike Obiandu, Friday Saronee and Adesua C. Obiandu. (2020). 

Effects of Leaf Extract of Cnidoscolus aconitifolius on Serum Lipids and Oxidative 

Stress Markers of Male Wistar Rats. Asian Journal of Biochemistry, Genetics and 

Molecular Biology. 5(1): 47-52. DOI: 10.9734/AJBGMB/2020/v5i130120. 

 

8. Iranloye, B. O. (2002). Effect of chronic garlic feeding on some haematological 

parameters. African Journal of Biomedical Research, 5(2), 81-82. 

 

7



Amadi, J. E., Kolawole, T. A., Saronee, F., Allwell, W. V., Amadi, N. G., Okon, I. A., & Dapper, D. V. (2025). Curcuma longa (Turmeric) and 
Cucumis sativus (Cucumber) Juice Ameliorative Hematological Effects in Lead Induced Toxicity in Male Wistar Rats. GPH-

International Journal of Applied Science, 8(01), 01-09. https://doi.org/10.5281/zenodo.14741084 

© 2025 GLOBAL PUBLICATION HOUSE | International Journal of Applied Science 

 

9. Iwu M. Handbook of African Medicinal Plants. CRC Press Boca Raton, FL. 1993;32-

38.  

 

10. Kolawole AT, Dapper VD, and Eziuzo CI. (2017).  Effects of the methanolic extract 

of the rind of Citrullus lanatus (watermelon) on some erythrocyte parameters and 

indices of oxidative status in phenylhydrazine-treated male Wistar rats. Journal of 

African Association of Physiological Science. 5 (1): 22-28.  

 

11. Mansi, K., & Lahham, J. (2008). Effects of Artemisia sieberi Besser (A/herba-alba) 

on heart rate and some hematological values in normal and alloxan-induced diabetic 

rats. Journal of Basic and Applied Scientific Research, 4(1), 57-62. 

 

12. McLean, S., Sheikh, A., Cresswell, K., Nurmatov, U., Mukherjee, M., Hemmi, A., & 

Pagliari, C. (2013). The impact of telehealthcare on the quality and safety of care: A 

systematic overview. PLOS ONE, 8(8), e71238. 

https://doi.org/10.1371/journal.pone.0071238. 

 

13. Mohammad, M., Zangeneh, A., Zangeneh, S., Salmani, R. (2019). Protection of 

phenylhydrazine-induced hematotoxicity by aqueous extract of Ocimum basilicum in 

Wistar male rats. Journal of Clinical Pathology. 28(8):1-8.  

 

14. Morris HJ, Llauradó G, Gutiérrez A, Lebeque Y, Fontaine R, Beltrán Y, García N, 

Mortensen SP, Dawson EA, Yoshiga CC, Dalsgaard MK, Damsgaard R, Secher NH, 

González-Alonso J. (2005). Limitations to systemic and locomotor limb muscle 

oxygen delivery and uptake during maximal exercise in humans. Physiological 

Journal. 566(1):273–285.  

 

15. Okwu, D. E. (2001). Evaluation of the chemical composition of indigenous spices and 

flavoring agents. Global Journal of Pure and Applied Sciences, 7(3), 455-459. 

 

16. Saronee F, Amah-Tariah FS, Chinko BC and Dapper DV. (2023b). GC-MS and 

proximate analysis of the hydromethanol extract of Craterispermum schweinfurthi 

leaves. South Asian Research Journal of Natural Product. 6(2):101-109.  

 

17. Saronee F., Amah-Tariah F.S., Chinko B.C., Dapper D.V. (2023a). Ameliorative 

effects of the hydromethanol leaf extract of Craterispermum schweinfurthi on phenyl 

hydrazine induced anemia in male Wistar rats. International Journal of Recent 

Research in Life Sciences 10(3); 19-25. 

 

8

https://doi.org/10.1371/journal.pone.0071238


TURMERIC CUCUMBER LEAD TOX 

Volume 8 Issue No 01 (2025) Access: https://gphjournal.org/index.php/as 

 

18. Saronee Friday, Sunday O. Ojeka, Okekem Amadi, Ogadinma N. Ilochi and Datonye 

V. Dapper. (2020). Comparative Study of the Effects of Methanolic Extracts of 

Spondias mombin Leaves and Curcuma longa Rhizomes on Serum Lipid Profile and 

Electrolytes in Alloxan Induced Diabetes in Male Wistar Rats. Asian Journal of 

Advanced Research and Reports. 8(3): 1-9. 

 

19. Saronee, F., Bekinbo, M. T., Ojeka, S. O., & Dapper, D. V. (2019). Comparative 

assessment of methanolic extracts of hog plum (Spondias mombin Linn.) leaves and 

turmeric (Curcuma longa L.) rhizomes on blood glucose and glycosylated hemoglobin 

in male Wistar rats. Journal of Applied Sciences and Environmental Management, 

23(9), 1631-1636. https://dx.doi.org/10.4314/jasem.v23i9.4 

 

20. Saronee, F., Bekinbo, M. T., Ojeka, S. O., & Dapper, D. V. (2019). Comparative 

assessment of methanolic extracts of hog plum (Spondias mombin Linn.) leaves and 

turmeric (Curcuma longa L.) rhizomes on blood glucose and glycosylated hemoglobin 

in male Wistar rats. Journal of Applied Sciences and Environmental Management, 

23(9), 1631-1636. https://dx.doi.org/10.4314/jasem.v23i9.4 

 

21. Saronee, F., Dan-jumbo, D., & Azosibe, P. (2024a). Aphrodisiac properties of 

Craterispemum schweinfurthi Leaf Extract in Lead Induced Testicular Toxicity in 

Male Wistar Rats. Journal of Applied Science and Environmental Management. 

28(5), 1513-1518. DOI: https://dx.doi.org/10.4314/jasem.v28i5.23 

 

22. Saronee, F., Kolawole, T. A., Amieye, B. D., Amadi, N. G., Amadi, J. E., Buduburisi, 

R. B., & Dapper, D. V. (2024b). Antioxidant and anti-inflammatory functions of 

turmeric and cucumber juice following lead-induced toxicity in male Wistar rats. 

GPHInternational Journal of Biological & Medicine Science, 7(10), 21-31. 

https://doi.org/10.5281/zenodo.14192234 

 

23. Stern A. (1989). Drug-induced oxidative denaturation in red blood cells. Semin 

hematology. 26:301-306 

 

24. Straus JH. Anemia. In: Merck Veterinary Manual: A handbook of diagnosis and 

therapy for Veterinarians. 8th ed. Merck and Co. Inc. Whitehouse Station, N. J. USA. 

1998;8-18. 

9

https://dx.doi.org/10.4314/jasem.v23i9.4
https://dx.doi.org/10.4314/jasem.v23i9.4
https://dx.doi.org/10.4314/jasem.v28i5.23
https://doi.org/10.5281/zenodo.14192234

