


Effects of Cassia occidentalis Leaves Extract on Some Haematological Parameters in Acetone-Induced Oxidative Stress Wistar Rats

ABSTRACT
Medicinal plants continue to play an important role in traditional and modern medicine. Some of these plants and plant products are often adopted as means of treatment, especially in rural parts of Nigeria, without any prior research study conducted to ascertain if the plants actually possess the health benefit claimed, or if it’s even safe to use or consume. In this research, the effect of the aqueous extract of Cassia occidentalis, an annual Ayurdevic plant, on hematological parameters of experimental Wistar rats under oxidative stress was studied. 16 rats were randomly grouped into 4 groups following acclimatization. The rats in group 1, 2, and 3 were treated with 10% acetone for a period of 6 days to induce in them oxidative stress, with group 4 serving as control group. Animals in group 1 and 2 were administered with 300 mg/kg and 500 mg/kg of the aqueous extract respectively, for a period of 7 days. Blood samples were then collected from each of the animals under chloroform anaesthesia through cardiac puncture into EDTA containers for full blood count analysis. The results showed a statistically significant (p < 0.05) increase in mean cell hemoglobin (MCH) between group 2 (500 mg/kg) and group 4 (control) in a dose-dependent manner. This study concludes that the aqueous extract of C. occidentalis may help improve oxygen-carrying capacities of red blood cells, which is often impaired in oxidative stress, by increasing MCH.
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1.0 INTRODUCTION
Cassia occidentalis, also known as Senna occidentalis, or coffee senna, is a medicinal plant that many people believe to have various medicinal benefits. It is an annual or perennial Ayurvedic plant [1], which is a native of the Southern United States of America, Mexico and South America, and many tropical countries including Nigeria. This plant has been the subject of various research, the extracts are known to have antibacterial, antifungal, antimalarial, anti-inflammatory, diuretic effects, antioxidant, hepatoprotective and Immunosuppression activity [2,3,4,5].
It is important to keep blood function as normal as possible for the survival of an organism, as any deviation can lead to serious defects. These defects often manifest as observable differences in the patient's hematological parameters and can be detected by a variety of analytical techniques designed to determine these blood parameters from patient's blood sample. These parameters include hematocrit, packed cell volume (PCV), red blood cell count (RBC), red blood cell index, total and differential white blood cell count, platelet count, etc. Together they form a very important marker of the overall state of an individual's health and well-being [6]. Maintaining healthy biological function involves maintaining balance in the body's various systems. The importance of this can be clearly seen in the case of oxidative stress, which is a pathological condition that occurs when there is an imbalance in the production or concentration of free radicals, mainly reactive oxygen species (ROS) and biological system capabilities to easily detoxify these radicals [7]. This imbalance leads to a build-up of free radicals that attack and damage the body's cells and tissues. Acetone is capable of inducing oxidative stress in the body, as it undergoes metabolic processing to produce reactive oxygen species. It can also cause the malfunction of the mitochondria, which could disrupt the electron transport chain, and cause an increase in the production of ROS within the mitochondria [8]. Research has shown that oxidative stress has a significant impact on hematological parameters [9] and is associated with various pathologies, including atherosclerosis [10], Alzheimer's disease [11], and Parkinson's disease [12].
The use of medicinal plants to treat various ailments is a common occurrence in Nigeria and many other countries. Some of these plants and plant products are often adopted as a means of treatment, especially in rural parts of Nigeria, without any prior research study conducted to ascertain if the plants actually possess the health benefit claimed, or if it’s even safe to use or consume the plant [9]. In northern Nigeria, many locals believe that the leaves of Cassia occidentalis have numerous health benefits, and it is commonly used in the treatment of typhoid fever, malaria, cold, and many other ailments, and it is also consumed in a form of pap here in Sokoto by many healthy locals as a form of prophylaxis. 
A study which assessed the acute and sub-acute toxicity of hydroalcoholic extracts of C. occidentalis stem and leaves in both male and female animal models of Wistar rats revealed that the plant does not produce any hazardous symptoms or death, with a mean lethal dose (LD50) of more than 5 g/kg, suggesting it’s safe to consume by humans [13].
Therefore, the aim of this study was to determine the effects of aqueous C. occidentalis leaves extract on haematological parameters in acetone-induced oxidative stress Wistar rats.
[bookmark: __DdeLink__26912_3965141728][bookmark: __DdeLink__48665_3965141728]1.1 Research Hypotheses
[bookmark: __RefHeading___Toc2314_318677512]1.1.1 Null Hypothesis (H0)
Aqueous leaves extracts of C. occidentalis has no statistically significant effect on haematological parameters in acetone-induced oxidative stressed Wistar rats.
[bookmark: __RefHeading___Toc2316_318677512]1.1.2 Alternative Hypothesis (Ha)
Aqueous leaves extracts of C. occidentalis has a statistically significant effect on haematological parameters in acetone-induced oxidative stressed Wistar rats.

2.0 MATERIALS AND METHODS
2.1 Preparation of Aqueous Extract
Leaves of C. occidentalis obtained around Nakasari Area, Sokoto South, were shade-dried for a week, grinded and sieved into fine powder. 150 mg of this powder was soaked over-night in 1.5 L of distilled water. The mixture was filtered, and the filtrate was collected and allowed to settle undisturbed. It was then transferred into a wide container and placed in an evaporator to obtain an oily sediment. This sediment was used to prepare 300 mg/kg and 500 mg/kg of aqueous extract with regards to the individual weight of the animal subjects.
2.2 Animal Model
For this research, 20 albino Wistar rats were obtained from the animal house at Faculty of Pharmaceutical Sciences, Usmanu Danfodiyo University, Sokoto State, Nigeria. The rats were housed in wire mesh cages, and placed on standard rat feed and water for 3 weeks for acclimatization.
2.3 Experimental Design
At the end of the acclimatization period, the rats were weighed and 16 were randomly selected for the research, with the weight range between 122 to 197g. The selected animals were grouped into four (4) groups: Group 1 (10% acetone + 300 mg/kg of extract), Group 2 (10% acetone + 500 mg/kg of extract), Group 3 (10% acetone only), Group 4 (control group).
2.4 Induction of Oxidative Stress
A 10% solution of diluted acetone was prepared by mixing absolute acetone and distilled water in a ratio of 1:9. Using a 5 ml plastic syringe attached to a cannula, animal subjects in group 1, 2, and 3 were administered orally with 2 ml of the 10% acetone solution daily for a period of six (6) days to induce oxidative stress in them.
2.5 Administration of Aqueous Extract
Following the administration of acetone, group 1 and 2 were treated with 300 mg/kg and 500 mg/kg, respectively, of the aqueous extract of C. occidentalis leaves. The administration was performed orally using a 5 ml plastic syringe attached to a cannula, and was done once daily for a period of 7 days.
2.6 Blood Sample Collection and Analysis
Following the treatment with C. occidentalis leaves extract, 2 ml of blood was collected from each of the animal subjects through cardiac puncture under chloroform anaesthesia, and dispensed into labeled ethylene diamine tetra acetic acid (EDTA) sample bottles. The samples were analysed 3 hours after collection using Sysmex KX-21N, which is an automated 3-part haematology analyzer, to determine the haematological parameters (Full Blood Count - FBC) of the animal subjects.
[bookmark: _Hlk165804505]2.7 Data Analysis
The data for this study was analysed using the Statistical Package for Social Sciences (SPSS) software version 23. Results of haematological parameters were presented in tables as mean ± SD. One-way ANOVA was conducted for statistical significance, with Tukey’s Honest Significant Difference (HSD) post-hoc test for the parameters that showed statistically significant difference. The confidence level of 95% was used, and p < 0.05 was considered as statistically significant.

3.0 RESULTS
3.1 Aqueous Extract of C. occidentalis
3.1.1 Percentage Yield of the Extract
Approximately 150 g of the powdered leaves of C. occidentalis was used to prepare the aqueous extract. The final weight of the extract was measured to be 40.5 g, which equals a percentage yield of 27%.
3.1.2 Physical Characteristics of the Extract
The aqueous extract obtained from the leaves of C. occidentalis has a dark-brown appearance with an oily and sticky texture, and a strong, mildly irritating smell.
[bookmark: _Hlk165807908]3.2 Haematological Parameters
Tables 1-5 presented the data generated in the laboratory from the samples of all the four (4) experimental groups. The tables also showed the statistical significance or otherwise of the haematological parameters investigated, and the post-hoc analysis where applicable. 
Table 1: Red blood cells (RBC), hemoglobin, and hematocrit counts
	Group
	N
	RBC (106/uL)
[bookmark: __DdeLink__3660_530092034]Mean ± SD
	Hemoglobin (g/dL)
Mean ± SD
	Hematocrit (%)
Mean ± SD

	1
	4
	7.63 ± 0.55
	13.25 ± 0.40
	42.63 ± 2.82

	2
	4
	7.25 ± 0.24
	13.40 ± 0.62
	40.33 ± 1.87

	3
	4
	7.34 ± 0.45
	13.10 ± 0.47
	41.42 ± 4.13

	4
	4
	8.09 ± 0.68
	12.85 ± 0.67
	43.16 ± 3.11

	P-value
	0.14
	0.56
	0.58


There is no statistically significant difference (p > 0.05) in RBC, hemoglobin, and hematocrit count between the groups.
Table 2: Red cells indices
	Group
	N
	MCV (fL)
Mean ± SD
	MCH (pg)
[bookmark: __DdeLink__3732_530092034]Mean ± SD
	MCHC (g/dL)
Mean ± SD

	1
	4
	55.88 ± 2.00
	17.42 ± 1.15
	31.17 ± 1.95

	2
	4
	55.68 ± 2.79
	[bookmark: __DdeLink__3741_530092034]18.50 ± 0.35
	33.27 ± 2.12

	3
	4
	56.45 ± 4.94
	17.90 ± 0.48
	31.80 ± 2.77

	4
	4
	54.80 ± 2.58
	16.33 ± 0.84
	30.58 ± 1.39

	P-value
	0.91
	0.01
	0.35


There is no statistically significant difference (p > 0.05) in mean cell volume (MCV) and mean cell hemoglobin concentration (MCHC) between the groups, but there is a statistically significant difference (p < 0.05) in mean cell hemoglobin (MCH) between the groups.
A Tukey HSD post-hoc analysis was then performed between the groups to determine the source of variation in MCH.
Table 3: Tukey HSD post-hoc analysis for MCH between the groups
	Groups
	Absolute Mean Difference
	P-value

	1 vs 2
	1.08
	0.25

	1 vs 3
	0.48
	0.82

	1 vs 4
	1.1
	0.24

	2 vs 3
	0.6
	0.8

	2 vs 4
	2.17
	0.01

	3 vs 4
	1.57
	0.58


The P-value when comparing group 2 (500 mg/kg) and group 4 (control) is 0.01. This indicates a significant difference (p < 0.05) between the MCH of animal models between these two groups.
Table 4: White blood cells (WBC) count
	Group
	N
	NEUT (103/uL)
Mean ± SD
	LYM (103/uL)
Mean ± SD
	MXD (103/uL)
Mean ± SD
	TWBC (103/uL)
Mean ± SD

	1
	4
	2.78 ± 1.74
	13.78 ± 2.09
	3.00 ± 3.47
	17.98 ± 3.40

	2
	4
	3.90 ± 3.18
	18.38 ± 9.93
	1.10 ± 0.37
	23.37 ± 10.04

	3
	4
	2.25 ± 0.88
	20.38 ± 6.28
	1.23 ± 0.51
	23.85 ± 6.99

	4
	4
	2.82 ± 1.44
	14.10 ± 4.48
	1.30 ± 0.29
	18.48 ± 3.46

	P-value
	0.7
	0.41
	0.41
	0.47


There is no statistically significant difference (p > 0.05) in neutrophils, lymphocytes, mixed, and total white blood cells count between the groups.
Table 5: Platelets count
	Group
	N
	PLT (103/uL)
Mean ± SD

	1
	4
	956 ± 463.95

	2
	4
	824.25 ± 75.85

	3
	4
	932.5 ± 137.23

	4
	4
	1089.5 ± 130.61

	P-value
	0.55


There is no statistically significant difference (p > 0.05) in platelets count between the groups.

4.0 DISCUSSION
[bookmark: _Hlk165792789]Medicinal plants continue to play a major role in both traditional and modern medicine, and remain a very interesting avenue for research. C. occidentalis, a plant that has been used traditionally as hepatoprotective, analgesic, and diuretic medicine [13], and claimed to have therapeutic benefits against numerous other ailments, was used in this study to determine its possible effects on the haematological parameters of Wistar rats under oxidative stress. In this study, aqueous extract prepared from the leaves of C. occidentalis was administered to Wistar rats under acetone-induced oxidative stress. The animals were grouped into 4 groups with each group consisting of 4 animals as stated in the methodology. The hematological parameters considered in this study were the; red blood cells (RBC) count, hemoglobin, hematocrit, red cells indices, total and differential white blood cells count, and platelets.
This study found no significant difference (p > 0.05) between the RBC count, hemoglobin, hematocrit between the test and control groups. This concurs with the findings in a similar study that assessed the acute and sub-acute toxicity of C. occidentalis [13].
In red cells indices, both MCV and MCHC did not show a statistically significant difference (p > 0.05). However, a statistically significant difference (p < 0.05) in MCH between group 2 (500 mg/kg) and group 4 (control) was observed. This suggests that the administration of aqueous leaves extract of C. occidentalis has an effect on the MCH of Wistar rats. The lack of significant difference between the MCH of group 1 (300 mg/kg) and the control group also suggest this effect occurs in a dose-dependent manner. This is in agreement with finding in a study conducted using the root extract of C. occidentalis [14].
[bookmark: ZOTERO_BREF_dp8YgbWVvoMz]Mean cell hemoglobin (MCH) is a haematological parameter that represents the average amount of hemoglobin per red blood cells. MCH is usually represented in the form of picograms (pg) per cell, with a normal range of 29 ± 2 in adult humans [15]. MCH is an important haematological parameter in the diagnosis and monitoring of various type of anemia and other health conditions [16].  An MCH value within the normal range indicates normal oxygen-carrying capacity by the red blood cells, a low MCH value indicates a decreased oxygen-carrying capacity of red blood cells due to decrease in hemoglobin concentration per red cells, and a high MCH value is indicative of conditions like macrocytic anemia where red cells contain more hemoglobin than usual due to the increase in size [16].
The results obtained for white blood cells count and platelet count between the control group and the test groups showed no statistically significant difference (p > 0.05). This result is contrary with the findings where a significant decrease in WBC count was observed [17]. The reason for this could be because of the much higher dose (1500 mg/kg) used by the researchers compared to the lower dose (300 mg/kg and 500 mg/kg) that was used in this study. They also used a longer period of treatment (2 weeks) compared to the 1 week used in this study. The non-significant difference in the WBC and platelets count observed in this study, however, concurs with the findings in a similar study [13].

5.0 CONCLUSION
[bookmark: _Hlk165793757]The results of this study indicated that the aqueous leaves extract of C. occidentalis has a statistically significant effect (p < 0.05) on the mean cell hemoglobin (MCH) in acetone-induced oxidative stressed Wistar rats in a dose-dependent manner. This effect on MCH could help boost the oxygen-carrying ability of red cells, which is often impaired under oxidative stress. Further studies should be carried out to fully explore the health benefits of this important medicinal plant which is readily available in our locality.
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