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 This study investigated the effects of B. pinnatum extract on the 

haematological parameters of male Wistar albino rats exposed to 

kerosene fumes. A total of 25 male Wistar rats were divided into five 

groups. Groups A and B are blank and negative controls, respectively. 

Groups C, D, and E were exposed to 500 ml of kerosene and treated 

with 100, 200, and 500 mg/kg B. pinnatum extract, respectively. The 

results showed significant alterations in haematological parameters due 

to kerosene exposure, with significant differences (p<0.05) in PCV, 

RBC, WBC, haemoglobin, lymphocytes, neutrophils, eosinophils, 

monocytes, and basophils. Bryophyllum pinnatum increased PCV from 

(26.30 ± 1.00) to (43.45 ± 1.00). The same applies to other parameters, 

except basophil concentration, which neither kerosene exposure nor 

Bryophyllum pinnatum affects. However, treatment with B. pinnatum 

extract showed ameliorative effects, particularly at higher doses, by 

restoring blood parameters closer to baseline levels.  These findings 

propose that B. pinnatum could serve as a natural remedy for mitigating 

the toxic haematological effects of environmental pollutants, including 

kerosene. 
 

 

Introduction  

Bryophyllum pinnatum, commonly known by different names cathedral bells, Goethe plant, love bush, miracle 

plant, “leaf of life," or "Kalanchoe pinnata," has a rich history in traditional medicine across various cultures 

(Misra et al., 2011). Its traditional use spans centuries, where it was used to treat wounds, gastrointestinal issues, 

respiratory ailments, and liver disorders (Ojewole, 2015). The therapeutic characteristics of B. pinnatum are 

attributed to its phytochemicals, including alkaloids, flavonoids, saponins, tannins, taraxasterol, aurone, oxalic 

acid, ferulic acid, steroids, and phenolic compounds.  

Bryophyllum pinnatum, documented with various protective properties in traditional medicine systems, warrants 

further investigation. This research aims to solve problems regarding human exposure to petrochemicals due to 

certain work, home, and environmental conditions, e.g., humans living in environments where refineries pollute 

the air, water, and soil. This research aims to investigate how living in such environments can affect the health 

of the inhabitants of such environments. The research also points to individuals whose jobs center around a 
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particular environment where they constantly inhale this petrochemical in places like fuel or gas stations, fuel or 

kerosene vendors. Understanding how B. pinnatum extracts interact with kerosene-induced blood toxicity can 

provide valuable insights into medicinal strategies. This study aims to bridge the gap between traditional 

knowledge and modern scientific inquiry by evaluating the effect of Bryophyllum pinnatum on blood function 

and components in a Wistar albino rat exposed to kerosene exhaust. The overarching goal of this study is to assess 

the potential of Bryophyllum pinnatum as a natural remedy for blood function distortions caused by environmental 

pollutants, thereby contributing to the development of preventive and therapeutic health interventions in the 

context of hydrocarbon exposure and beyond. It can contribute to terms of the economy. 

Blood is the specialized liquid component of the human body; its main components are erythrocytes, leukocytes, 

and platelets. Air is taken in through the mouth and nostrils, and gases are exchanged in the alveoli. Oxygen and 

gases are absorbed into the bloodstream. After inhalation of air and absorption of oxygen in the lungs, the blood 

transports the absorbed oxygen to the parts of the body where it is needed. Inhaled foreign compounds can be 

found in the bloodstream. This component can distort or affect the functions of blood components, e.g., the packed 

cell volume, WBC, RBC, hemoglobin, and WBC differentials. Distortion of the blood components can affect the 

entire body’s processes. The distortions can be lethal or mild. Elevated WBC could indicate that the body is 

fighting foreign compounds.  

Kerosene contains a complex mixture of gases and particulate matter and numerous toxic components, such as 

polycyclic aromatic hydrocarbons (PAHs), nitrogen oxides (NO), and sulfur dioxide (SO2). Occupational 

exposure to petroleum fumes has toxic effects on various organs and systems, including the respiratory, immune, 

and nervous systems. Kerosene exposure has been associated with various adverse health effects, including 

respiratory disorders, nausea, increased stress levels, convulsions, irritability, drowsiness, and pneumonia 

(Dayasiri et al., 2017). Releases from the petrochemical industry are also thought to increase the incidence of 

cancer in fence line communities (Calvin et al., 2020). Exposure to individual components, such as kerosene and 

petrochemical mixtures, can induce hematological effects (Zhang et al., 2022).   

B. pinnatum extracts save cost in terms of production and purchase. In production, Bryophyllum pinnatum is 

natural and takes less time for extraction than synthetic drugs. B. pinnatum extracts are more affordable than 

synthesized drugs in terms of purchase. Extracts can be considered much safer than synthesized drugs in terms 

of allergies.  

Methods      

Experimental design 

The study was laid on a complete randomized experimental design. A total of 25 male Wistar albino rats were 

obtained from the University of Nigeria, Nsukka (UNN). The animals were acclimatized for 2 weeks at the 

Animal House of Power Tech Analytical and Scientific Research Laboratory, where they were housed in wire-

gauze cages under standard laboratory conditions. After acclimatization, the rats were randomly assigned to five 

groups, labeled A to E, with five rats in each group. Group A served as the blank control and received only 

standard feed and water, with no kerosene exposure or treatment with B. pinnatum extract. Group B was the 

negative control, in which the rats were exposed to kerosene alone, without any treatment. Group C comprised 

rats exposed to 500 mL of kerosene and treated with 100 mg/g of B. pinnatum extract. Group D rats were exposed 

to 500 mL of kerosene and treated with 200 mg/g of B. pinnatum extract. Group E rats were exposed to 500 mL 

of kerosene and treated with Bryophyllum pinnatum extract (500 mg/g). 

The petroleum inhalation protocol  
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The method of exposure was inhalation. The rats were transferred to a ventilated exposure chamber labeled B-E. 

Perforated cans containing 500 mL kerosene were placed in each exposure chamber from (B-E). The Wistar rats 

were exposed to kerosene in the compartment for 5 h for 28 days. 

Preparation of plant extracts  

Fresh Bryophyllum pinnatum leaves were obtained from the Divine Love Sisters’ Garden by Kingsway Road, 

Enugu State, Nigeria. The leaves were identified and authenticated by Prof. C. S. Eze in the Department of 

Applied Biology and Biotechnology, Enugu State University of Science and Technology, Enugu, Nigeria. The 

preparation method was the maceration method. Fresh B. pinnatum leaves were oven-dried. The leaves were then 

pulverized. Then, 400 g of the powder was measured, and absolute ethanol (98%) was added. The mixture was 

stirred thoroughly and left to sit for 48 h. The mixture was then filtered through a sieve cloth and decanted. The 

filtrate was then placed in a 60°C water bath. To remove the ethanol to obtain the crude sap. 

Administration of the plant extract  

The plant extract was administered orally through intubation. Administration was calculated and given according 

to the rat’s body weight. Rat weight was between 120-180 g. Dosage volume was as follows: low dose (100 

mg/g), medium dose (200 mg/g), and high dose (500 mg/g). 

Collection of blood samples 

Blood was collected through ocular puncture, as needle insertion was avoided to minimize the risk of cardiac 

arrest. A sterile capillary tube was carefully used to puncture the medial canthus of each eye for blood extraction. 

Approximately 2–3-mL blood was collected from each animal and distributed into plain and anticoagulant bottles 

to facilitate subsequent haematological analyses. 

Haematological analysis  

Estimation of the RBC 

The total red blood cell counts of matured albino rats were determined using a standard haematological procedure 

as described by Ochei and Kolhatkar (2008). Well-mixed whole blood (0.02 ml) in EDTA mixed with 10% 

Na2CO3 in a ratio of 1:20 in a test tube was loaded into a Neubauer counting chamber, and the red blood cells 

were viewed under a light microscope. Appropriate squares were counted and added to determine the RBC. 

Estimation of the WBC 

The total white blood cell counts of mature albino rats were determined using a standard haematological 

procedure as described by Ochei and Kolhatkar (2008). Well-mixed whole blood (0.02 ml) in EDTA mixed with 

Turk’s solution (2% glacial acetic acid) in a ratio of 1:20 in a test tube was loaded into a Neubauer counting 

chamber, and the white blood cells were counted and added up to determine the white blood cells.  

Estimation of packed cell volume  

The PCV was estimated as described by Ochei and Kolhatkar (2008). A blood sample was taken with a 

heparinized capillary tube, cleaned, and sealed with plasticine. The filled tubes were placed in a microhematocrit 

centrifuge and centrifuged at 12,000 g for 5 min. Spun tubes were placed into a specially designed scale, and the 

percentage percentage value (PCV) was read.  

PCV % = Packed RBC column height x 100 

                 Total blood volume height  

Determination of haemoglobin concentration 

This was performed using the cyanomethaglobin method, as described by Ochei and Kolhatkar (2008). 

Haemoglobin is mixed with Drabkin’s solution, which contains potassium ferricyanide, potassium cyanide, and 

potassium dihydrogen phosphate. The ferricyanide form of methemoglobin, which is converted to 

cyanmethaemoglobin by cyanide. Cyanmethaemoglobin produces a color that is measured using a colorimetric 
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machine. Whole blood (0.02 mL) was added to 5 mL of Drabkin’s solution (1:250 dilution) in a test tube. This 

was well mixed and allowed to stand for 10 min, and the absorbance was read colorimetrically at 540 nm with 

Drabkin’s solution as a blank. The absorbance reading were multiplied a standard hemoglobin factor (36.8 g/dL) 

to obtain the actual hemoglobin value. 

Estimation of the WBC differential 

The WBC differential cell counts of matured albino rats were determined using an automated hematological 

system. Whole blood (0.02 mL) in EDTA was mixed with 2 mL of Turk’s solution (2% glacial acetic acid) and 

introduced into the automated hematological system through a sucker. Total platelet, neutrophil, basophil, 

eosinophil, and lymphocyte counts were recorded. 

Results  

PCV count 

The mean PCV levels of the rats exposed to kerosene at baseline showed no significant difference (p > 0.05) 

between the experimental groups (low-dose, medium-dose, and high-dose) (44.00 ± 0.40, 44.46 ± 0.70, 44.20 ± 

0.40) when compared with the controls (42.41, ± 0.80, 43.47 ± 0.60) (Table 1). After 14 days of exposure to 

kerosene, a significant difference (p<0.05) between the negative control (26.30 ± 1.00) and blank control (44.46 

± 1.10). When the treatment groups were compared (39.60 ± 1.60, 39.58 ± 1.00, 43.45 ± 1.20) with the negative 

control (26.30 ± 1.00), a significant increase was observed. This indicates that Bryophyllum pinnatum can reduce 

the hematological effects of PCV levels. In addition, a significant difference was observed when the low-dose 

(39.60 ± 1.60) and medium-dose (39.48 ± 1.01) groups were compared with the blank control (44.46 ± 1.10). 

However, the high dose (43.45 ± 1.20) was not significantly different (p > 0.05) from the blank control. This 

indicates that a high dose could return the parameter to the blank control level. The mean PCV count maintained 

a similar trend as in week 2 after 28 days post-exposure. This propose that exposure to kerosene decreased PCV 

levels, and the increase was dose-dependent in Bryophyllum pinnatum. 

Table 1: Effect of Bryophyllum pinnatum extract on PCV (%) in male Wistar albino rats exposed to 

kerosene 

Groups Wk 0 Wk 2 Wk 4 

A (Blank Control) 42.41 ± 0.80a1 44.46 ± 1.10a1 43.47 ± 1.20a1 

B (Negative control) 43.47 ± 0.60a1 26.30 ± 1.00b2 25.31 ± 1.20b2 

C (low-dose extracts) 44.00 ± 0.40a1 39.60 ± 1.60c2 38.62 ± 1.80c2 

D (Medium-dose Extracts) 44.46 ± 0.70a1 39.58 ± 1.00c2 39.48 ± 1.01c2 

E (high-dose extracts) 44.20 ± 0.40a1 43.45 ± 1.20a1 42.42 ± 1.10a1 

Data are presented as mean ± SEM. In a column, mean values with the same letter as superscript are not 

significantly different (p > 0.05). In a row, the mean values with the same number as a superscript are not 

significantly different (p > 0.05). 

RBC COUNT 

The baseline mean RBC levels of the experimental group (6.46 ± 0.24, 6.49 ± 0.32, 6.52 ± 0.20) were not 

significantly different (p > 0.05) from the controls (6.48 ± 0.12, 6.51 ± 0.23) (Table 2). After 14 days of exposure 

to kerosene, a significant difference (p<0.05) between the negative control (4.00 ± 0.04) and blank control (6.50 

± 0.22). When treatment groups (Low-dose, medium-dose dose and high-dose extracts were compared (5.45 ± 

0.10, 5.62 ± 0.20, 6.53 ± 0.02) with negative control (4.00 ± 0.04), there was a significant increase. This indicates 

that Bryophyllum pinnatum can reduce the hematological effects of RBC levels. In addition, a significant 

difference was observed when the low-dose (5.45 ± 0.10) and medium-dose (5.62 ± 0.20) groups were compared 

with the blank control (6.50 ± 0.22). However, the high dose (6.53 ± 0.02) was not significantly different (p > 
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0.05) from the blank control.  This indicates that the high-dose treated group could return the RBC count to the 

level of the blank control. At 28 days post-exposure, the mean RBC count maintained a similar trend as that at 

week 2. 

Table 2: Effect of Bryophyllum pinnatum extract on RBC (X106/mm3) of male wistar albino rats exposed 

to kerosene 

Groups Wk 0 Wk 2 Wk 4 

A (Blank Control) 6.48 ± 0.12a1 6.50 ± 0.22a1 6.53 ± 0.08a1 

B (Negative control) 6.51 ± 0.23a1 4.00 ± 0.04b2 4.02 ± 0.12b2 

C (low-dose extracts) 6.46 ± 0.24a1 5.45 ± 0.10c2 5.49 ± 0.14c2 

D (medium-dose extracts) 6.49 ± 0.32a1 5.62 ± 0.20c2 5.60 ± 0.24c2 

E (high-dose extracts) 6.52 ± 0.20a1 6.53 ± 0.02a1 6.50 ± 0.26a1 

Data are presented as mean± SEM. In a column, mean values with the same letter as superscript are not 

significantly different (p > 0.05). In a row, the mean values with the same number as a superscript are not 

significantly different (p > 0.05).  

WBC Count 

The baseline mean WBC levels showed no significant difference (p > 0.05) between the experimental group 

(10.30 ± 0.40, 10.20 ± 0.60, 10.06 ± 0.24) and the control group (95.11 ± 0.52, 10.22 ± 0.40) (Table 3). After 14 

days of exposure to kerosene, a significant difference (p<0.05) between the negative control (10.22 ± 0.40) and 

blank control (95.11 ± 0.52). When treatment groups were compared (6.85 ± 0.62, 7.30 ± 0.400, 9.80 ± 0.60) 

with negative control (5.60 ± 0.40), there was a significant increase. This indicates that Bryophyllum pinnatum 

can reduce the hematological effects of WBC levels. In addition, a significant difference was observed when the 

low-dose (6.85 ± 0.62) and medium-dose (7.30 ± 0.400) groups were compared with the blank (10.10 ± 0.30). 

However, the high dose (9.80 ± 0.60) was not significantly different (p > 0.05) from the blank control. This 

indicates that a high dose could return the parameter to the blank control level. At 28 days post-exposure, the 

mean WBC count maintained a similar trend as that at week 2. This result implies that exposure to kerosene 

decreased WBC levels, and the increase was dose-dependent for Bryophyllum pinnatum. 

Table 3: Effect of Bryophyllum pinnatum extract on WBC (X103/mm3) of male wistar albino rats exposed 

to kerosene 

Groups Wk 0 Wk 2 Wk 4 

A (Blank Control) 95.11 ± 0.52a1 10.10 ± 0.30a1 10.00 ± 0.42a1 

B (Negative control) 10.22 ± 0.40a1 5.60 ± 0.40b2 5.68 ± 0.50b2 

C (low-dose extracts) 10.30 ± 0.34a1 6.85 ± 0.62c2 6.98 ± 0.68c2 

D (medium-dose extracts) 10.20 ± 0.60a1 7.30 ± 0.400c2 7.25 ± 0.60c2 

E (high-dose extracts) 10.06 ± 0.24a1 9.80 ± 0.60a2 9.98 ± 0.70a2 

Data are presented as mean± SEM. In a column, mean values with the same letter as superscript are not 

significantly different (p > 0.05). In a row, the mean values with the same number as a superscript are not 

significantly different (p > 0.05).  

Hb count. 

The mean hemoglobin levels of the baseline showed that the experimental group (low-dose, medium-dose and 

high-dose) (14.20 ± 0.06, 14.30 ± 0.12, 14.20 ± 0.12) was not significantly different (p > 0.05) from the controls 

(14.16 ± 0.08, 14.30 ± 0.10) (Table 4). After 14 days of exposure to kerosene, a significant difference (p<0.05) 

between the negative control (11.12 ± 0.08) and blank control (14.26 ± 0.04). When experimental groups (12.62 
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± 0.32, 13.60 ± 0.10, 13.68 ± 0.22) were compared with the negative control (11.12 ± 0.08), there was a significant 

increase. This indicates that Bryophyllum pinnatum can reduce the hematological alterations of the Hb levels. 

The mean values of the medium-dose (13.60 ± 0.10) and high dose groups (13.68 ± 0.22), was not significantly 

different (p > 0.05) compared with the blank group. The low-dose group was significantly different (p<0.05) from 

the blank group (14.26 ± 0.04). After 28 days of exposure, the mean Hb count maintained a similar trend as that 

at week 2. This result implies that exposure to kerosene decreased Hb levels, and an increase was dose-dependent 

in Bryophyllum pinnatum. 

Table 4: Effect of Bryophyllum pinnatum extract on hemoglobin levels (g/dL) of male wistar albino rats 

exposed to kerosene 

Groups Wk 0 Wk 2 Wk 4 

A (Blank Control) 14.16 ± 0.08a1 14.26 ± 0.04a1 14.20 ± 0.06a1 

B (Negative control) 14.30 ± 0.10a1 11.12 ± 0.08b2 11.22 ± 0.05b2 

C (low-dose extracts) 14.20 ± 0.06a1 12.62 ± 0.32a2 12.70 ± 0.42a2 

D (medium-dose extracts) 14.30 ± 0.12a1 13.60 ± 0.10a1 13.68 ± 0.02a1 

E (high-dose extracts) 14.20 ± 0.14a1 13.68 ± 0.22a1 13.78 ± 0.12a1 

Data are presented as mean± SEM. In a column, mean values with the same letter as superscript are not 

significantly different (p > 0.05). Mean values with the same figure or number as a superscript are not 

significantly different (p > 0.05).  

Lymphocyte count 

The mean lymphocyte levels at baseline were not significantly different (p > 0.05) between the experimental 

groups (low-dose, medium-dose, and high-dose) (66.20 ± 0.26, 65.40 ± 0.24, 66.00 ± 0.22) and the controls 

(65.61 ± 0.16, 64.80 ± 0.16) (Table 5). After 14 days of exposure to kerosene, a significant difference (p<0.05) 

between the negative control (50.24 ± 0.14) and blank control (65.70 ± 0.12). When the treatment groups were 

compared (52.74 ± 0.22, 60.68 ± 0.26, 64.72 ± 0.30) with the negative control (50.24 ± 0.14), a significant 

increase was observed. This indicates that Bryophyllum pinnatum can reduce the hematological effects on 

lymphocyte levels. There was also a significant difference between the low dose groups and the medium dose 

(52.74 ± 0.22, 60.68 ± 0.26) groups and the blank control (65.70 ± 0.12). However, the high dose (64.72 ± 0.30) 

was not significantly different (p > 0.05) from the blank control. This indicates that a high dose could return the 

lymphocyte level to that of the blank control. At 28 days post-exposure, the mean lymphocyte count maintained 

a similar trend as that at week 2. This result implies that exposure to kerosene decreased lymphocyte levels, and 

the increase was dose-dependent. 

Table 5: Effect of Bryophyllum pinnatum extract on Lymphocyte (X103/mm3) of male Wistar albino rats 

exposed to kerosene 

Groups Wk 0 Wk 2 Wk 4 

A (Blank Control) 64.80 ± 0.16a1 65.70 ± 0.12a1 66.60 ± 0.16a1 

B (Negative control) 65.61 ± 0.16a1 50.24 ± 0.14b2 51.20 ± 0.24b2 

C (low-dose extracts) 66.20 ± 0.26a1 52.74 ± 0.22b2 54.70 ± 0.20b2 

D (medium-dose extracts) 65.40 ± 0.24a1 60.68 ± 0.26c2 59.68 ± 0.20c2 

E (high-dose extracts) 66.00 ± 0.22a1 64.72 ± 0.30a1 64.78 ± 0.38a1 

Data are presented as mean± SEM. In a column, mean values with the same letter as a superscript are not 

significantly different (p > 0.05). Mean values with the same figure or number as a superscript are not 

significantly different (p > 0.05).  
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Neutrophils count 

The baseline mean neutrophil levels showed no significant difference (p > 0.05) between the experimental group 

(low-dose, medium-dose, and high-dose) (23.50 ± 0.14, 23.45 ± 0.24, 23.62 ± 0.12) and the control group (23.50 

± 0.22, 23.20 ± 0.10) (Table 6). After 14 days of exposure to kerosene, a significant difference (p<0.05) between 

the negative control (15.00 ± 0.12) and blank control (22.30 ± 0.16). When treatment groups were compared 

(18.60 ± 0.12, 19.00 ± 0.20) with negative control (15.00 ± 0.12), a significant increase was observed. This 

indicates that Bryophyllum pinnatum could mitigate the hematological effects of neutrophil levels. There was 

also a significant difference between the low-dose (18.60 ± 0.20) and medium-dose (19.00 ± 0.20) groups and 

the blank control (22.30 ± 0.16). However, the high dose (21.88 ± 0.31) did not significantly differ from the blank 

control. This indicates that a high dose could return the parameter to the blank control level. At 28 days post-

exposure, the mean neutrophil count maintained a similar trend as that at week 2. This result implies that exposure 

to kerosene decreased lymphocyte levels, and the increase was dose-dependent. 

Table 6: Effect of Bryophyllum pinnatum extract on Neutrophils (X103/mm3) of male Wistar albino rats 

exposed to kerosene. 

Groups Wk 0 Wk 2 Wk 4 

A (Blank Control) 23.50 ± 0.22a1 22.30 ± 0.16a1 23.60 ± 0.18a1 

B (Negative control) 23.20 ± 0.10a1 15.00 ± 0.12b2 15.20 ± 0.32b2 

C (low-dose extracts) 23.50 ± 0.14a1 18.60 ± 0.20c2 18.84 ± 0.22c2 

D (medium-dose extracts) 23.45 ± 0.24a1 19.00 ± 0.20c2 19.18 ± 0.24c2 

E (high-dose extracts) 23.62 ± 0.12a1 21.88 ± 0.31a1 22.78 ± 0.30a1 

Data are presented as mean± SEM. In a column, mean values with the same letter as a superscript are not 

significantly different (p > 0.05). In a row, the mean values with the same figure or number as a superscript are 

not significantly different (p > 0.05).  

Eosinophil count 

The baseline eosinophil levels showed no significant difference (p > 0.05) between the experimental group (low-

dose, medium-dose, and high-dose) (3.74 ± 0.12, 3.71 ± 0.08, 3.69 ± 0.20) and the control group (3.70 ± 0.20, 

3.68 ± 0.20) (Table 7). After 14 days of exposure to kerosene, a significant difference (p<0.05) between the 

negative control (2.30 ± 0.01) and blank control (3.72 ± 0.08). When the experimental groups were compared 

(2.80 ± 0.04, 2.98 ± 0.06, 3.65 ± 0.06) with the negative control (2.30 ± 0.01), a significant increase (p<0.05). 

This indicates that B. pinnatum can reduce the hematological effects of eosinophil levels. The low-dose (2.80 ± 

0.04) and medium-dose (2.98 ± 0.06) groups were significantly different (p<0.05) compared to the blank control 

(3.72 ± 0.08). However, the high dose (3.65 ± 0.06) was not significantly different (p > 0.05) from the blank 

control. This indicates that a high dose could return the parameter to the blank control level. At 28 days post-

exposure, the mean eosinophil count maintained a similar trend as that at week 2. This result implies that exposure 

to kerosene decreased eosinophil levels, and an increase in eosinophil levels was dose-dependent in B. pinnatum. 

Table 7: Effect of Bryophyllum pinnatum extract on Eosinophils (X103/mm3) of male Wistar albino rats 

exposed to kerosene 

Groups Wk 0 Wk 2 Wk 4 

A (Blank Control) 3.68 ± 0.20a1 3.72 ± 0.08a1 3.70 ± 0.10a1 

B (Negative control) 3.70 ± 0.20a1 2.30 ± 0.01b2 2.20 ± 0.00b2 

C (low-dose extracts) 3.74 ± 0.12a1 2.80 ± 0.04c2 2.84 ± 0.02c2 
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D (medium-dose extracts) 3.71 ± 0.08a1 2.98 ± 0.06c2 3.18 ± 0.04c2 

E (high-dose extracts) 3.69 ± 0.20a1 3.65 ± 0.06a1 3.64 ± 0.08a1 

Data are presented as mean ± SEM. In a column, mean values with the same letter as superscript are not 

significantly different (p > 0.05). Mean values with the same figure or number as superscript are not significantly 

different (p > 0.05). 

Monocyte count 

The mean monocyte levels at baseline were not significantly different (p > 0.05) between the experimental groups 

(low-dose, medium-dose, and high-dose) (3.49 ± 0.11, 3.52 ± 0.12, 3.50 ± 0.08) and the controls (3.51 ± 0.06, 

3.52 ± 0.10) (Table 8).  After 14 days of exposure to kerosene, a significant difference (p<0.05) between the 

negative control (2.42 ± 0.01) and blank control (3.50 ± 0.08). When treatment groups were compared (2.82 ± 

0.02, 3.02 ± 0.02, 3.47 ± 0.06) with negative control (2.42 ± 0.01), there was a significant increase. This indicates 

that Bryophyllum pinnatum can reduce the hematological effects of monocyte levels. There was also a significant 

difference between the low-dose (2.82 ± 0.02) and medium-dose (3.02 ± 0.02) groups and the blank control (3.50 

± 0.08). However, the high dose (3.47 ± 0.06) did not significantly differ from the blank control. This indicates 

that a high dose could return the parameter to a level close to that of the blank control. After 28 days of exposure, 

the mean eosinophil count maintained a trend similar to that observed at week 2. This result implies that exposure 

to kerosene decreased eosinophil levels, and an increase in eosinophil levels was dose-dependent in B. pinnatum. 

Table 8: Effect of Bryophyllum pinnatum extract on Monocyte (X103/mm3) of male Wistar albino rats 

exposed to kerosene 

Groups Wk 0 Wk 2 Wk 4 

A (Blank Control) 3.52 ± 0.10a1 3.50 ± 0.08a1 3.54 ± 0.10a1 

B (Negative control) 3.51 ± 0.06a1 2.42 ± 0.01b2 2.40 ± 0.00b2 

C (low-dose extracts) 3.49 ± 0.11a1 2.82 ± 0.02c2 2.84 ± 0.02c2 

D (medium-dose extracts) 3.52 ± 0.12a1 3.02 ± 0.02c2 3.04 ± 0.04c2 

E (high-dose extracts) 3.50 ± 0.08a1 3.47 ± 0.06a1 3.48 ± 0.08a1 

Data are presented as mean± SEM. In a column, mean values with the same letter as superscript are not 

significantly different (p > 0.05). Mean values with the same figure or number as a superscript are not 

significantly different (p > 0.05). 

Basophils count 

The mean basophils of the baseline between the experimental groups (low-dose, medium-dose, and high-dose 

extracts) (1.00 ± 0.00, 1.00 ± 0.00, 1.00 ± 0.00) and the controls (1.00 ± 0.00, 1.00 ± 0.00) show no significant 

difference (p > 0.05). No significant difference was observed across the groups and throughout the experiment. 

It can be concluded that neither exposure nor the introduction of B. pinnatum extract has no effect on basophil 

levels. 

Table 9: Effect of Bryophyllum pinnatum extract on Basophil (X103/mm3) of male Wistar albino rats 

exposed to kerosene 

Groups Wk 0 Wk 2 Wk 4 

A (Blank Control) 1.00 ± 0.00a1 1.00 ± 0.00a1 1.00 ± 0.00a1 

B (Negative control) 1.00 ± 0.00a1 1.00 ± 0.00a1 1.00 ± 0.00a1 

C (low-dose extracts) 1.00 ± 0.00a1 1.00 ± 0.00a1 1.00 ± 0.00a1 

D (medium-dose extracts) 1.00 ± 0.00a1 1.00 ± 0.00a1 1.00 ± 0.00a1 

E (high-dose extracts) 1.00 ± 0.00a1 1.00 ± 0.00a1 1.00 ± 0.00a1 
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Data are presented as mean± SEM. In a column, mean values with the same letter as a superscript are not 

significantly different (p > 0.05). In a row, the mean values with the same figure or number as a superscript are 

not significantly different (p > 0.05). 

Discussion and Conclusion 

Discussions   

This study showed a significant decrease in the concentration of packed cell volume due to kerosene exposure. 

There was also a dose-dependent increase in PCV after the introduction of B. pinnatum extract. This study is 

consistent with the previous research carried out by Khan et al. (2016), who documented significant reductions 

in PCV due to kerosene exposure. This also supports Patel et al. (2023), who stated that Bryophyllum pinnatum 

improves blood profiles.  

This study showed a significant decrease in the red blood cell count concentration due to kerosene exposure. 

There was also a dose-dependent increase in RBC after the introduction of B. pinnatum extract. This study aligns 

with the previous work of Abdel-Rahman et al. (2016), who documented that a decrease in RBC may be due to 

hematological alterations caused by kerosene exposure. This supports Singh et al. (2018), who stated that B. 

pinnatum can improve blood health. 

This study showed a significant decrease in the WBC count concentration due to kerosene exposure. There was 

also a dose-dependent increase in WBC after the introduction of B. pinnatum extract. This study is consistent 

with the previous research carried out by Aprioku and Igbe (2020), who documented significant reductions in 

PCV due to kerosene exposure. This also supports Patel et al. (2023), who stated that Bryophyllum pinnatum 

improves blood profiles. 

This study showed a significant decrease in the concentration of hemoglobin count due to kerosene exposure. 

There was also a dose-dependent increase in hemoglobin after the introduction of B. pinnatum extract. This study 

is consistent with the previous research carried out by Abdel-Rahman et al. (2016), who documented that 

kerosene exposure reduced Hb levels. This supports Singh et al. (2018), who stated that B. pinnatum can improve 

blood health.  

This study showed a significant decrease in the neutrophil count concentration due to kerosene exposure. There 

was also a dose-dependent increase in neutrophils after the introduction of B. pinnatum extract. This study is not 

in agreement with the previous research carried out by Baryshnikova et al. (2016), who documented significant 

increases in neutrophils after kerosene exposure. It also agrees with the research of Patel et al. (2023), who stated 

the improvement of blood profiles by Bryophyllum pinnatum. 

This study showed a significant decrease in the eosinophil count due to kerosene exposure. There was also a 

dose-dependent increase in eosinophils after the introduction of B. pinnatum extract. This study is not in 

agreement with the previous research carried out by Baryshnikova et al. (2016), who documented significant 

increases in eosinophils after kerosene exposure. It also agrees with the research of Patel et al. (2023), who stated 

the improvement of blood profiles by Bryophyllum pinnatum. 

 This study showed a significant decrease in the monocyte count concentration due to kerosene exposure. There 

was also a dose-dependent increase in monocytes after the introduction of Bryophyllum pinnatum extract. This 

study is consistent with the previous research carried out by Abdel-Rahman et al. (2016), who documented that 

kerosene exposure reduced monocyte levels. This also supports Patel et al. (2023), who stated that Bryophyllum 

pinnatum improves blood profiles.  

This study showed that there was no significant decrease or increase in the concentration of basophils due to 

kerosene exposure or introduction to B. pinnatum. Studies and findings concerning basophils are limited. The 

present study conflicts with the study by Kaur et al. (2013), who stated that there was an increase in the basophil 
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count, which indicated an allergic or inflammatory response. This supports Singh et al. (2018) who stated that B. 

pinnatum can improve blood health. 

 

Conclusion 

The results confirm that B. pinnatum possesses protective properties that can counteract the haematological 

disruptions caused by kerosene exposure. 
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