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INTRODUCTION 
Humans perpetually use medicinal plants for 
the treatment of disease conditions as well as 
other pharmacological applications on animals 
(Ghani, 1998). The drugs sourced from plant 
materials are becoming popular globally in 
health care settings (Bashir et al., 2015). The 
phytoconstituents differs among the different 
parts of the plant materials wereuse based on 
purpose (Rahman et al., 2013). Some of the 
reported chemical constituents are tannins, 
alkaloids, volatile oils, minerals, vitamins, 

glycosides, among others (Srivastava, 2003). 
However, natural products have some 
limitations based on their potency, safety and 
dose due to the paucity of reliable data 
(Jowell, 1999). Therefore, safety is one of the 
critical factors to consider before using plant 
materials to avoid potential adverse reactions 
(Shah et al., 2013).  
Cassia occidentalis was recognized as one of 
the widely accepted medicinal plants in 
traditional medicine, as it yields the desired 
effect (Yakubu et al., 2007). 

Besides, every part of the C. occidentalis plant 
was used for different purposes (Sini et al., 
2010) and several studies indicate its 
application in different disease conditions. For 

instance, it is used as a poison antidote, blood 
purifier, expectorant, anti-inflammatory agent 
and a remedy for the treatment of liver 
diseases (Vijayalakshmi et al., 2013). Other 

Abstract 
The study evaluates the potential immunocytotoxic effect of aqueous leaf extract of Cassia 
occidentalis on human peripheral blood mononuclear cells (PBMCs) and Neutrophils. Different 
concentrations (25 µg/ml, 50 µg/ml, 100 µg/ml) of the extract were prepared.  Six millilitres 
(6ml) of peripheral blood from consented healthy volunteers was collected and PBMCs and 
neutrophils were isolated on Histopaque media. The viability of PBMCs and neutrophils was 
determined using trypan blue dye exclusion methods. One-way analysis of variance was used in 
analysing the results. Total viable cell count (TVCC) for PBMCs and neutrophils yielded 298.9 x 104 

cells/ml and 327.9 x 104 cells/ml respectively. The TVCC of the highest concentration (100 µg/ml) 
of the extract used for the treatment of PBMCs was 192.7 x104 cells/ml and that of neutrophil 
was 50.47 x104 cells/ml equivalent to 82.51% and 61.71% mean viability percentages respectively. 
The PBMCs and neutrophils treated with 25 µg /ml of the extract have the highest mean 
percentage viability scores of 94.88% and 74.61% respectively. There was a significant difference 
in the mean percentage viability when control PBMCs was compared with those treated with 100 
µg/ml (p<0.0001) and also when control neutrophils was compared with those treated with 25 µg 
/ml (p=0 .02), 50 µg /ml and 100 µg /ml (p<0.0001) respectively. The cell viability tends to 
decrease in a dose-dependent manner. The aqueous leaf extract of C. occidentalis has a potent 
cytotoxic effect on both cells, especially at a higher dose. The study recommends an in-depth 
study to improve the credence of the present study findings. 
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uses include anti-microbial agent (Sadiq et al., 
2012), antioxidant (Daniyan et al., 2011), 
immunosuppressive and larvicidal (Abirami et 
al., 2011) or in wound healing (Garba et al., 
2015), sores, itch, cutaneous diseases, bone 
fracture, fever, ringworm, skin diseases, throat 
infection (Arya et al., 2010) to mention but a 
few. Local communities are using the fresh 
leaves of the plant without prior knowledge of 
its effect on the body, thus necessitate an 
effort to assess its safety (Berinyuy et al., 
2015). 
Presumably, the C. occidentalis may affect the 
immune system, based on its ability to triggers 
anti-inflammatory response with consequent 
production of anti-inflammatory cytokines 
(Koffuor et al., 2016). The immune system 
protects the body against invading 
microorganisms (Bomford, 2010). It comprises 
several cells and cells secretion that identify 
and neutralize an unlimited number of threats 
(Naga et al., 2014). Peripheral blood 
mononuclear cells (PBMCs) are a group of blood 
cells that possess a round nucleus and function 
to protect the body against infections. These 
major cells of the immune system consist of 
lymphocytes, monocytes, or macrophages. 
Neutrophils are one of the most popular groups 
of cells out of many that scout to protect 
against microbes; they are indispensable in the 
immune system (Kruger et al., 2015). 
A report shows that the C. occidentalis contain 
phytotoxins (Rekha et al., 2016). Accordingly, 
the plants may be toxic to the immune cells, as 
exposure of immune cells to the toxic 
compounds may lead to a decrease in cell 
viability and cell death (Sudeep et al., 2017). 
Indeed, a study has indicated, the use of plant 
extracts in high dose could lead to toxic injury 
to the kidneys, liver, intestine and immune 
cells, which interfere with normal biological 
functions (Mainasara et al., 2016).   Most of the 
previous studies concentrate on medicinal uses, 
application or properties of the plants in 
different research models (Kangiwaet al., 2017; 
Tochukwu et al., 2018).  
Of note, people consume the extract of 
C. occidentalis for treatment of many bacterial 
and fungal infections; but are ignorant of the 
concentration they ingested. The information 
on human PBMCs and neutrophils viability after 
exposure to aqueous leaves extract of 
C. occidentalis is scarce. Consequently, this 
study focused on the potential 
immunocytotoxic effect of aqueous leaves 
extract of C. occidentalis on human PBMCs and 
neutrophils. This will serve as another 
concerted effort to provide much-needed 
information on this important plant. 

 
MATERIALS AND METHODS 
Plant Collection and Identification  
Fresh leaves of C. occidentalis were collected 
locally. The plant taxonomic identification and 
assigning of specimen voucher numbers were 
carried out at the Department of Botany, 
Usmanu Danfodiyo University Sokoto, Nigeria. 
The voucher number assigned was 
UDUH/ANS/0110. 
Preparation of Plants Materials 
Fresh leaves of C. occidentaliswerewashed 
thoroughly, shade-dried, coarsely powdered 
using mortar and pestle and then sieved. 
Subsequently, 1300 g of the dried powder was 
dissolved in 7 L of distilled water. We left 
thepreparation to soak for 24 hours in a water 

bath set at 40℃. Then we filtered the 
preparation using Whatman No. 1 filter paper. 
The resultant filtrate was concentrated to 

dryness at 40℃ under reduced pressure 
(Gadanya and Muhammad, 2018). A weighing 
quantity of 0.1 g of the dried extract was 
dissolved in 1 ml of distilled water, and this 
served as the stock. 
Blood Sample Collection and Processing  
Six millilitres (6 ml) of whole blood was 
collected from consented healthy volunteer 
using the Monovette vacutainer system and 
sample collected was transferred into a 
labelled lithium heparin tube, and mixed 
properly—the blood sample was used for 
isolation of human PBMCs and neutrophils.  
Isolation of PBMCs and Neutrophils 
The procedure was carried out according to the 
manufacturers' instructions. Briefly, 3 ml of 
Histopaque-1119 (Sigma-Aldrich® Co. UK) was 
added to a 15 ml conical centrifuge tube. 
Subsequently, 3 ml of Histopaque-1077 (Sigma-
Aldrich® Co. UK) was carefully layered onto the 
Histopaque-1119 and brought to room 
temperature. Carefully 6 ml of whole blood was 
layered onto the upper gradient of the two 
different density Histopaques and centrifuged 
at 700 × g for 30 minutes at room temperature. 
PBMCs were obtained from the first layer (onto 
Histopaque 1077), and neutrophils were 
isolated from the second buffy coat layer (onto 
Histopaque 1119). The cells were then washed 
twice with RPMI 1640 (Sigma-Aldrich® Co. UK) at 
200 × g for 10 minutes. The cells were re-
suspended in 2 ml of RPMI 1640 media each and 
immediately used. 
 
PBMCs and NeutrophilsCount (Trypan blue 
assay) 
The cells were counted using a 
haemocytometer, 10 μl of 0.4% Trypan Blue 
(Lobal Chemie Mumbai, India) solution (w/v) 
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was dispensed into a 2 ml Eppendorf tube then 
10 μl of each of the PBMCs and the neutrophil 
suspension was added into different tubes 
(dilution factor = 2) and mixed thoroughly, the 
mixture was allowed to stand for 5 minutes. 
With the cover slip in place, the pipette was 
used to transfer 10 μl of the Trypan blue-cells 
suspension mixture to both chambers of the 
haemocytometer. Both the viable and non-
viable cells were counted using a microscope. 
Non-viable cells are stained blue, whereas 
viable ones remain colourless. The percentage 
of viable cells was calculated.  
Treatment of PBMCs and Neutrophils with 
Plant Extract 
Ten sets of 2 ml falcon tubes, five for each 
PBMCs and Neutrophils, were placed in a tube 
rack. And into each tube 50 µl of PBMCs (298.9 
x 104 cells/ml) or neutrophils (327.9 x104 
cells/ml) suspension was dispensed then 50 µl 
of each of the following concentration 25 
µg/ml, 50 µg/ml and 100 µg/ml of the C. 
occidentalis plant extract were added into the 
tubes respectively. The tubes labelled 
appropriately were incubated at 37oC for 30 
minutes in an incubator. A tube containing the 
PBMCs or neutrophils suspended in RPMI 1640 
media without plant extract was considered as 
the control. All the treatments were carried 
out in duplicate (Sudeep et al., 2017). Cell 
count was carried out using Trypan blue assay 
after the incubation as described above.  
Statistical Analysis  
The data obtained were entered into SPSS 
version 21 (IBM, USA) for analysis. Continuous 
variables are expressed as mean and standard 
deviation (SD) or mean percentage. One-way 
between-groups analysis of variance (ANOVA) 
with Post-hoc Test (Bonferroni) was carried out 
to compare the different concentrations of the 
extract. The p-value of ≤ 0.05 was used to 
determine the level of statistical significance. 
 
RESULTS 
PBMCs and Neutrophils Count  
The total viable cell count (TVCC) of PBMCs 
immediately after isolation was 298.9 x104 
cells/ml (SD=2.91). The total viable cell count 
of neutrophils immediately after isolation was 
327.9 x104 cells/ml (SD=1.07). The mean 
percentage viability scores of PBMCs and 
neutrophils before treatment were 96.00% and 
96.56% respectively.  As depicted from Table 1, 
the TVCC of the control PBMCs was 273.1 x104 

cells/ml (SD=4.32). The TVCC of the lowest 
concentration (25 µg/ml) of theC occidentalis 
extract used for the treatment of PBMCs was 
204.8x104 cells/ml (SD=5.02) that of the highest 
concentration (100 µg/ml) was 192.7 x104 
cells/ml (SD=6.33).   From Table 2, the TVCC of 
control neutrophils was 257.7 x104 cells/ml 
(SD=9.14). The TVCC of the lowest 
concentration (25 µg/ml) of the C. occidentalis 
extract used for the treatment of Neutrophils 
was 143.9x104 cells/ml (SD=6.43) that of the 
highest concentration (100µg/ml) was 50.47 
x104 cells/ml (SD=1.57). 
Effect of the C. occidentalis Extracts on 
PBMCs. 
As shown in Table 1, the mean percentage 
viability scores of control PBMCs was 95.16%. 
Those PBMCs treated with 25 µg /ml of the 
extract have the highest mean percentage 
viability scores of 94.88%, while the least TVCC 
was among the PBMCs treated with 100 µg /ml 
of the C. occidentalis extract (82.51%). Analysis 
of variance (ANOVA) revealed that there was a 
significant difference in human PBMCs’ mean 
percentage viability scores across the different 
concentrations of the C. occidentalis extract 
(25 µg/ml, 50 µg/ml, 100 µg/ml)  as well as 
control (p<0.0001). Post-hoc comparisons using 
the Bonferroni tests indicated that there was 
no significant difference in mean percentage 
viability score between control PBMCs and 
those treated with 25 µg /ml and 50 µg /ml of 
the C. occidentalis extract (p>0.05). However, 
there was a significant difference in the mean 
percentage viability score when control PBMCs 
were compared with those treated with 100 µg 
/ml (p<0.0001).  
Effect of the C. occidentalis Extracts on 
Neutrophils. 
However, from Table 2, the mean percentage 

viability scores of control neutrophils 

were95.31%. Those neutrophils treated with 25 

µg /ml of the C. occidentalis extract have the 

highest mean percentage viability scores of 

74.61%, while the least was among the 

neutrophils treated with 100 µg/ml of the 

extract 61.71%. Analysis of variance (ANOVA) 

revealed that there was a significant difference 

in human neutrophils mean percentage viability 

scores across the different concentrations of 

the extract (25 µg/ml, 50 µg/ml, 100 µg/ml)  as 

well as control (p<0.0001). 

Post-hoc comparisons using Bonferroni tests 
showed that there was a significant difference 
in mean percentage viability score when 

control neutrophils were compared with those 
treated with 25 µg /ml (p= 0 .02), 50 µg /ml 
and 100 µg /ml (p<0.0001) respectively.  
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Table 1: Effect of different concentrations of the C. occidentalis extract on PBMCs viability 

TVCC: Total viable cell counts, a =Control vs. 100 µg/ml, ***p<0.0001 
 
Table 2: Effect of different concentrations of the C. occidentalis extract on neutrophils viability 

C. occidentalis Extract 
Concentration 

(µg/ml) 

Neutrophils 

TVCC x104 cells/ml Mean viability (%) p-value 

Mean (SD) 

Control 257.7 (9.14) 95.31 <0.0001 

25 143.9 (6.43) 74.61a**  

50 72.33 (3.53) 72.31 b***  

100 50.47 (1.57) 61.71 c***  

TVCC: Total viable cell counts, a =Control vs. 25µg/ml, b=Control vs. 50µg/ml,c= Control vs.100 
µg/ml, **p=0.02, *** p<0.0001, 
 
DISCUSSION 
Assessment of the cytotoxic potential of 
compounds in medicinal plants intended for 
therapeutic use is mandatory to establish drug 
safety (Teixeira et al., 2003). Cytotoxic 
compounds kill living cells through insidious 
genetically organized mode termed apoptosis, 
or through haphazard rapid disintegrative 
modus operandi: necrosis (Çelik, 2018). 
Researchers employed different methodologies 
for the assessment of cytotoxicity among living 
cells (Niles et al., 2007). Medicinal plants with 
cytotoxic potential stand a chance in cancer 
therapy (Anantachoke et al., 2020).  
This study shows that the TVCC as well as mean 
percentage cell viability, tends to decreased 
with an increased in concentrations of C. 
occidentalis plant extract for both PBMCs and 
neutrophils. This suggests C. occidentalis 
possess the dose-dependent cytotoxic effect on 
the PBMCs and neutrophils. This study 
demonstrated that the mean percentage 
viability of PBMCs and neutrophils before 
treatment and among control cells were within 
the reported range as the normal cell viability 
was 90–95% as highlighted by earlier researches 
(Chahra et al., 2016; Kalgo et al., 2019; Kalgo 
et al., 2020). 
While comparing the mean percentage viability 
scores between groups, we observed no 

significant difference between low dose extract 
(25 µg/ml and 50 µg/ml) and control for PBMCs. 
On the other hand, significant differences exist 
at the highest extract dose concentration (100 
µg/ml) in both cell groups. The indifferences 
may be attributed to the low dose-
concentration effect of the C. occidentalis 
plant extract on the cells as such do not exert 
significant cytotoxicity. In-vitro toxicity profile 
of the C. occidentalis extract might be safe for 
use up to a defined effective concentration 
(Lombardo et al., 2015).   
Despite the profound therapeutic advantages 
possessed by some of the medicinal plants, 
some constituents of medicinal plants are 
potentially toxic (Akintonwa et al., 2009).  
Indeed, drugs of plant origin are not free from 
toxic effects (Edziri et al., 2011). The 
cytotoxicity witnessed on the PBMCs and 
neutrophils may be because of some chemical 
constituents that C. occidentalis leaves contain 
which exerts cytotoxic effects at specific 
concentrations. The presence of 
anthraquinones, emodin, glycosides, 
toxalbumin, and other alkaloids contained in 
C. occidentalis can explain the encountered 
toxicity (Al-Snafi, 2014). Cytotoxic compounds 
kill live cells (Sudeep et al., 2017). 

Our result findings are in line with Sudeep et 
al. (2017) which reported cytotoxicity on 
human lymphocytes after treatment with three 
different plant extract in-vitro. Kalgo et al. 
(2020) reported a cytotoxic effect on human 

PBMCs after treatment with a high 
concentration of aqueous stem back extract of 
Vitellaria paradoxa. Boudoukha et al. (2016) 
reported dose-dependent-elastase inhibition, 
degranulation, phagocytosis, and chemotaxis of 

C. occidentalis Extract 
Concentration 

(µg/ml) 

PBMCs 

TVCC x104 cells/ml Mean viability (%) p-value 

Mean (SD) 

Control 273.1(4.32) 95.16 <0.0001 

25 204.8 (5.02) 94.88  

50 185.4 (3.97) 93.47  

100 192.7 (6.33) 82.51 a***  
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neutrophils when exposed to Santolina chamae 
cyparissus extract. Similarly, attenuation of 
neutrophil recruitment and lowered 
myeloperoxidase activity in a murine study 
were observed when exposed to Phytol (Silva et 
al., 2014) or Passiflorasub peltata plant 
extracts (Shanmugam et al., 2020).  
Neutrophils viability decrease with 
increasingconcentration of stem back extracts 
of Vitellaria paradoxa (Kalgo et al., 2019).  
However, Patil et al. (2010) revealed the 
immunostimulatory effect of neutrophils upon 
exposure to Bauhinia variegata Linn bark 
extract. An in-vitro study showed that 
C. occidentalis act as an immunosuppressant on 
immune cells (PBMCs and neutrophils), and the 
plant extract treatment itself produced toxicity 
(Vijayabhaskar et al., 2013). Indeed, the use of 
other cells viability assays would improve the 
credence of our findings. 

 
CONCLUSION 
The study revealed a significant decrease in 
PBMCs and neutrophils viability when exposed 
to a higher concentration of Cassia occidentalis 
plant extract but recorded an insignificant 
decrease in cellular viability of PBMCs at a 
lower concentration. This suggests potential 
immunocytotoxicity with more effect at higher 
concentration. However, there is a need for in-
depth study on the effect of C. occidentalis on 
human PBMCs and neutrophils. 
Notwithstanding, cytotoxicity studies on organ 
systems starting at a murine level can give 
more insight. 
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