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There is unprecedented increase in the use of  medicinal plants as source of  therapeutics for human sustenance 
due to their efficacies. The assumption that these plants are very safe had increased their indiscriminate 
consumption, which can lead to human exposure to some harmful phytochemicals and possible contaminants. 
The cytogenotoxic and hematotoxic effects of  a tri-herbal pill claimed to cure hemorrhoids and backache among 
Nigerians were investigated in Allium cepa (onion plant) and Mus musculus (mice). Allium cepa was treated with 800, 
1200, 1600, 2500 and 0 mg/L (control; tap water) while Mus musculus with 600, 900, 1200, 1500 mg/L of  the tri-
herbal pill and distilled water (negative) and cyclophosphamide (20 mg/kg bwt; positive) served as controls. Mice 
were examined for signs of  toxicity, alterations in hematological indices and frequency of  bone marrow 
micronucleated polychromatic erythrocytes (MNPCE), while Allium cepa for root length inhibition, mitotic index 
and chromosome aberrations. Diarrhea, weakness and sluggishness in movement were common clinical signs 
observed in mice exposed to 1500 mg/L of  the pill. There was significant (p<0.05) increase in erythrocytes, 
haemoglobin, haematocrits, leucocytes, mean corpuscular volume and mean corpuscular haemoglobin, but 
insignificant (p>0.05) decrease in mean corpuscular haemoglobin concentration in the treated mice compared to 
the control (distilled water). Tri-herbal pills significantly increased frequency of  MNPCE by 2.13 to 6.45 folds in 
the treated mice compared to the control. Also significant decrease in root growth and mitotic index, and 
increase percentage chromosome aberrations was observed in the A. cepa compared to the control (tap water). 
The tri-herbal pill induced cytotoxicity and DNA damage in A. cepa and mice, and altered haematological 
parameters in mice. This suggests public health issues in case of  indiscriminate consumption of  such 
supplementary.  
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INTRODUCTION

Many countries in Africa, Asia, America and 
Europe depend on plant materials for their 
nutrition and medicinal folklore from 
antiquity(Farnsworth et al., 1985). The discovery 
of  penicillin (group of  antibiotics) from 
Penicillium fungus and plethora of  other drugs 
f rom these  na tura l  products (Har vey,  
2008),shifted the interest from these natural 
products to synthetic drug analogs. In recent 
times, the use of  plant materials in medicinal 
folklore is increasing due mainly to the significant 
toxic effects from the synthetic drugs 
(Patwardhan and Vaidya, 2010; Begriche et al., 
2011), with about 80% of  the world populations 
relying on medicinal herbs for their primary health 
care (Ouedraogo et al., 2012).Herbal materials are 
readily available and easy to acquire at low cost. 
Moreover, most people believe they possess high 
curative properties without elicitingany toxic 
effect (Egharevba and Ikhatua, 2008). This in part 

may be responsible for the unprecedented 
increase in the processing and packaging of  many 
of  the plant materials into herbal supplements 
used in complementary and alternative medicine 
for the treatment of  various ailments. 
Considering that plants contain numerous 
chemicals, the World Health Organization 
(WHO) recommended that medicinal herbs be 
evaluated for evidence of  toxicity to ascertain 
their safety before consumption (WHO, 2003). 
Despite this requirement from WHO, majority of  
these plants are yet to be screened for their 
possible toxicological effects and are consumed 
indiscriminately. This attitude is capable of  
increasing human exposure to harmful 
phytochemicals and possible contaminants the 
consumption of  such plants.

It is a common practice in Nigeria for mixture of  
herbal materials to be macerated and boiled or 
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tinctured using organic solvents into decoctions 
for the treatment of  various diseases. Also some 
of  these herbs are reprocessed into pills that are 
packaged using polyethene materials and sold as 
herbal drugs. One among such preparations is a 
tri-herbal decoction branded as “Ogun Jedi Jedi” 
common among the Southwestern Nigerians. 
“Ogun Jedi Jedi” which is translated to mean 
“drug against hemorrhoid” contains Manihot 
esculenta, Cassia podocarpa,  Croton penduliflorus and 
mucilage. It is believed to be effective in the 
treatment of  hemorrhoids. The producer also 
acclaimed it is effective against dysentery, chronic 
gonorrhea, female menstrual pain and male 
genital weakness with outside effects. This 
suggests that the tri-herbal pill is a multi-purpose 
therapeutic drug. Components of  the tri-herbal 
pill possess some ethno-pharmaceutical 
properties. For instance M. esculenta Crantz is rich 
in phytochemicals and antioxidants responsible 
for its anti-hemorrhoid and anti-inflammatory 
properties (Afolabi et al., 2008), but it also 
contains high concentration of  cyanogenic 
glycosides which are harmful to humans and 
other mammals (Hidayat et al., 2002; Ojo et al., 
2013).Cassia podocarpa and Croton penduliflorus 
possess laxative properties that can be effective 
against headache when rubbed on forehead 
(Olusola et al., 2011). Mucilage possesses anti-
inflammatory and antioxidant properties and is 
usually added to the herbal preparation to 
enhance its efficiency (Ameri et al., 2015). 
Okpuzor and Oloyede (2009) used carrageenan-
induced oedema, 2,4-Dinitrophenol-induced 
pyrexia and castor oil-induced diarrhea in rats and 
mice to confirm that the tri-herbal pill possess 
anti-inflammatory, anti-pyretic, anti-diarrhoeal 
properties but is not devoid of  some toxic effects. 
However, easy accessibility to “Ogun Jedi Jedi” 
from hawkers around homes, market and public 
places, including at motor parks, coupled with its 
relatively low cost compared to orthodox drugs 
may increase its indiscriminate consumption. 

There are increasing reports that several plants 
contain toxic, genotoxic and carcinogenic 
compounds (Qin et al., 2006; Rietjens et al., 2008; 
van den Berg et al., 2011). For instance Qin et al. 
( 2 0 0 6 )  i s o l a t e d  c o n c e n t r i c o l i d e  ( a  
benzofuranlactone), aromatic steroids and 

cytochalasin (spindle inhibitor) from a species of  
mushroom and sug gested that  these  
phytochemicals may possess anti-HIV properties. 
However, it is also known that cytochalasin, a 
phytochemical in the mushroom, is a spindle 
inhibitor that can increase DNA damage in 
biological systems. There is need to screen the tri-
herbal pill for its toxicological potentials in both 
plant and animal models. Haematological indices 
are considered pathophysiological parameters of  
the total vertebrate body. Its analysis in mammal 
systems is useful in diagnosing changes in body 
physiology and pathology during disease 
conditions (Evans, 2008). Chromosome 
aberrations in plants and animals are hallmarks of  
genome instability which may lead to genetic 
related diseases and congenital abnormalities 
(Fenech et al., 2011).This study aims at screening 
the tri-herbal pill “Ogun Jedi Jedi” for its 
cytogenotoxicity using chromosome aberrations 
in Allium cepa and murine bone marrow 
micronucleus test in mice and haematotoxic 
potentials using alterations in haemogram of  
mice. 

MATERIALS AND METHODS
Tri-herbal Pill Preparations
Tri-herbal pills were acquired from hawkers 
around Iwo Road Motor Park in Oyo State, 
Nigeria. Each sachet contains four brownish pills 
wrapped together in nylon with each pill weighing 
0.5g. Following the drug prescriptions, the four 
pills are expected to be dissolved in warm water 
and orally swallowed. The compositions of  the 
tri-herbal pill as described on the producer's list is 
30 % Croton penduliflorus, 25 % Cassia podocarpa, 15 
%  Manihot esculenta, 20 % Potash and 10 % 
mucilage. The pills were dissolved in water at 
40º,C and stored in amber bottle until used for the 
experiment within 24 h. 

Animals and Experimental Design 
Male mice (mean ± SD weight; 21.53 ± 2.39g) 
were acquired and acclimated to laboratory 
conditions of  26 ±1 ºC and 12/12 h dark/light 
mode for 14 days prior to the animal exposure in 
the animal colony, Department of  Cell Biology 
and Genetics, University of  Lagos, Nigeria. They 
were randomly selected into 6 groups (5 mice per 
group); 0 (distilled water; vehicular solvent) as 
negative control,600, 900,1200 and 1500mg/kg 
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body weight according to Okpuzor and Oloyede 
(2009). 20 mg/L cyclophosphamide (Endoxan™ 
Mfg Lic. No.186. Frankfurt am Main, Germany) 
was used as positive control. The animals were fed 

®standard rodent chow (Ladokun Feed Nigeria ) 
and drinking water ad libitum. All mice were orally 
administered 0.5 ml of  the tri-herbal pill solution, 
distilled water and cyclophosphamide for 14 
consecutive days. Mice in each group were 
monitored before and after each treatment for 
signs of  clinical toxicity. These signs include 
appearance of  their skin and fur, eyes and mucous 
membrane, behavioral pattern, morbidity and 
mortality. Guide for Care and Use of  Laboratory 
Animals published by US National Institutes of  
Health (NIH Publication No. 85-23, revised in 
1996) was carefully adhered to.

Micronucleus and Haematological Analysis
At post treatment, mice were fasted overnight and 
blood was collected from the retro-orbital plexus 
using heparinized 70 ml micro-haematocrit 
capillary tubes into Ethylene Diamine Tetraacetic 
Acid (EDTA) coated bottles. Blood was 
immediately analyzed for full blood counts using 
automated analyzer (Abbott Hematology 
Analyzer Cell-Dyn 1700, Abbott Laboratories, 
Abbott Park, Illinois, USA). Mice were sacrificed 
by cervical dislocation and femoral bones 
surgically excised and bone marrow cells aspirated 
into Eppendorf  tubes using Foetal Bovine Serum 
(Sigma Aldrich Cheme GmbH, Germany).The 
cells were centrifuged at 2000 g for 5 min and 
supernatant decanted to collect the residue for 
micronucleus preparations. Three slides per 
animal were smeared with the bone marrow cells, 
air-dried, fixed in absolute methanol for 30 min 
and counter-stained with May-Grunwald and 
Giemsa stains (Schmid, 1975). 2000 cells per 
mouse  were  s cored  fo r  mic ronuc l e i  
polychromatic erythrocytes (MNPCE) (index of  
genotoxicity) at x100 objective. 

Allium cepa Root Growth Inhibition and 
Cytological Analysis
Equal-sized onion bulbs (Allium cepa; 2n = 16) 
were acquired and air-dried for 14 days. The outer 
dry, brown scales and the bottom plates (dead 
roots) were carefully removed leaving the rings of  
the primordial roots intact. Twelve onion bulbs 

were used for each of  the selected concentrations 
of  the tri-herbal pill; 800, 1200, 1600, 2500 mg/L 
and tap water (control). The onions were placed 
directly on the solutions prepared from the 
various concentrations of  the tri-herbal pill in 50 
ml beakers at room temperature in the dark. 
Similar treatment was used to grow bulbs in tap 
water (control). The tri-herbal solution was 
replaced daily to ensure continuous exposure of  
the bulbs. The root lengths of  ten bulbs were 
measured daily for eight (8) days using measuring 
rule. The values were used to determine the 
percentile root growth restriction in relation to 
the negative control to determine the EC  and 50

root growth inhibition (cytotoxicity indices) 
(Fiskesjo, 1990; Alimba et al., 2013).Five onion 
bulbs with good root growth were selected from 
each treatment and 0.5–1 cm of  the root tip cut 
and fixed in ethanol: glacial acetic acid (3:1, v/v) 
for 24 h. The fixed roots were hydrolyzed with 1N 
HCl at 60°C for 5 min, rinsed in distilled water, 
squashed on micro-glass slides and stained with 
aceto-carmine for 10 min. Cover slip was carefully 
lowered onto each slide to exclude air bubbles and 
sealed on the sides with finger nail polish. Five 
slides per onion were prepared for each 
concentration and 1000 cells/slide were scored 
microscopically at 1000X magnification, for 
mitotic index analysis (cytotoxicity) and induction 
of  chromosome aberrations (genotoxicity). The 
occurrence and frequency of  aberrant cells were 
examined in all the stages of  cell division and 
percentage aberrations were determined relative 
to the total number of  dividing cells. The mitotic 
index (MI) was determined by counting the 
number of  dividing cells per treatment and the 
control.

Statistical Analysis
Statistical analysis was conducted with Graphpad 

®
prism 5.0  computer program. The percentage 
root growth, frequency of  chromosomal 
aberrations and mitotic index in the treated 
onions were compared with the control. 
Alsomean of  MNPCE and haematological 
parameters in mice were analysed using One-way 
Analysis of  Variance (ANOVA) for significance at 
p < 0.05.Comparison between treated groups and 
negative control was determined using Dunnett 
multiple post-hoc test at p<0.05.
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RESULTS
Clinical Signs of  Toxicity and Mortality in 
Tri-herbal Pill Treated Mice
During the exposure period, there was no 
recorded mortal i ty in al l  the treated 
concentrations of  the tri-herbal pills. However 
diarrhea, weakness and sluggishness in movement 
and inability to finish the provided feed were the 
common clinical signs observed mainly in the 
1500 mg/L treated mice. 

Bone Marrow Micronucleus Formationin 
Tri-herbal Pill Treated Mice
Figure 1 presents the genotoxic effects of  the tri-

herbal pill on mouse bone marrow cells. There 
was significant (p < 0.001) increased in the 
induction of  MNPCE frequency in the treated 
mice. The treatment groups: 600, 900, 1200 and 
1500 mg/L were higher than the negative control 
by 2.13, 1.33, 2.91 and 6.45-folds respectively 
however only 1200 and 1500 mg/L were 
significantly different from the negative control. 
MNPCE induction correlated positively (r=0.97) 
with increase in concentration of  the pill 
solutions. 

D
W 60

0
90

0
12

00
15

00
CY

P

0

2

4

6

8

10

***

**

*

p<0.0001 ; r 2=0.9253

Tri-herbal pill concentrations (mg/kg)

M
N

/2
0

0
0

P
C

E

Figure 1. Mean± SE of  micronucleated polychromatic erythrocytes in bone marrow of  mice 
* ** ***treated with various concentrations of  the tri-herbal pill ( p < 0.05; p > 0.01; p > 0.001).

Alterations in Haematological Parameters of  
the Tri-herbal Pill Treated Mice
Table 1 presents the effects of  tri-herbal pill 
treatment on the haematological indices in mice. 
Tri-herbal pill significantly (p<0.05) increase red 
blood cell (RBC), haematocrit (HCT), 
haemoglobin (HGB),white blood cell (WBC), 

mean corpuscular volume (MCV) and mean 
corpuscular haemoglobin (MCH),but decrease 
mean corpuscular haemoglobin concentration 
(MCHC) in the treated mice. Although only 1500 
mg/L treated group showed significant (p< 0.05) 
difference from the negative control group 
(Dunnette multiple posthoc test). 

Table 1.Effects of tri-herbal pill treatment on hematological parameter of mice

Conc 
(mg/kg)
 RBC 

             

(x10

6µL)
 HCT        

(%)
 HGB

 

(g/dL)
 MCV

 

(fl)
 MCH

 

(pg)
 MCHC

 

(gldL)
 WBC
(x 103µL)

H2O
600
900
1200
1500
CYP
p value

 

6.45±0.29 
7.32±0.26 
6.84±0.49 
7.60±0.28 
9.31±1.43* 
8.17±2.11*

 (p=0.0501)

 

34.53±2.10 
36.79±2.14 
38.27±2.64 
37.23±0.88 
44.33±4.21* 
41.79±2.67*

 (p=0.0291)

 

10.60±1.10 
10.40±2.14 
11.60±0.67 
10.77±0.88 
14.20±2.73* 
14.58±1.25*

 (p=0.0137)

 

53.47±1.85  
52.17±1.99  
54.10±2.29  
55.40±3.47  
60.09±3.17*  
59.62±2.63*

 (p=0.0213)

 

16.37±1.12  
15.88±0.50  
15.73±0.26  
16.60±1.53  
19.43±2.74*  
19.10±1.02*

 (p=0.0516)

 

30.53±1.47  
30.37±0.59  
29.10±1.03  
30.00±1.96  
25.01±1.03*  
27.86±0.99*

 (p=0.3495)

 

8.30±4.46
8.60±1.21
7.88±2.77
8.40±0.87
10.76±0.92*
10.80±1.19*
(p=0.0448)

End points represent mean ± SD for 5 mice. RBC (Red blood cell); HGB (Hemoglobin); HCT (Hematocrit); WBC (White 
blood cell); MCV (mean corpuscular volume); MCH (mean corpuscular hemoglobin); MCHC (mean corpuscular 
hemoglobin concentration). H O (Distilled water; negative control), CYP (Cyclophosphamide; 20 mg/kg; positive control). 2

Superscripts differ significantly (*p<0.05) from corresponding control using Dunnett's multiple post hoc test, H O = Tap 2

water.
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Daily Root Growth Inhibition in the Tri-
herbal Pill Treated Allium cepa
Table 2 presents the daily root growth inhibition 
in A. cepa grown in tap water (control) and the 
various concentrations of  the tri-herbal pill. The 
root growth of  onions cultivated in the various 
concentrations of  the tri-herbal pill on days 1 and 
2 was insignificantly (p>0.05) different from the 
tap water (control), with root growth in 800 and 
2500 mg/L higher than the tap water. At days 3 
and 4 of  the root growth, the control had 
significantly (p = 0.0301 and 0.0024 
respectively)longer root length than all the treated 
groups. After wards root growth was inhibited in 
some concentrations and was highly significantly 
(p<0.001) different from the control. The 
effective concentration of  35% (EC  = 35%) was 50

obtained for the tri-herbal pill solution. The tri-

herbal pill induced concentration-dependent 
significant (p < 0.05) decrease in mitotic index in 
the treated A. cepa compared to the control (Table 
3). Also different types and frequencies of  
chromosome aberrations were induced by the tri-
herbal pill (Table 3). There was significant (p < 
0.05) increase in the percentage chromosome 
aberrations in the treated onions compared to the 
control. Figure 2a-d presents the various stages 
{(a) prophase, (b) metaphase, (c) anaphase and (d) 
telophase} of  the dividing onion roots cells in the 
control. Sticky (Figure 2e), multipolar (Figure 2g) 
and vagrant (Figure 2i) chromosomes were the 
most common chromosome aberrations 
observed in the treated groups. Other 
chromosome abnormalities are c-mitosis (Figure 
2f), fragmented and Laggard chromosomes 
(Figure2h). 

Table 2. Effects of  tri-herbal pill treatment on daily root growth of  Allium cepa.

Conc (mg/L)
 

/Days
 Control

 
800
 

1200
 

1600
 

2500
 

p values

1
 

2 
3 
4 
5 
6 
7

 8

0.67±0.15
 

2.43±0.12 

4.90±0.17 

6.40±1.00
 

7.40±0.13
 

7.73±0.24
 

8.43±0.12
 9.83±0.15

0.80±0.26
 

2.53±0.15 
3.83±0.14a 
4.50±0.16a 
4.53±0.15b

 
4.80±0.20b

 
5.87±0.27b

 6.10±0.10b

0.57±0.09
 

2.00±0.12a  
4.13±0.09  
4.47±0.06a  
4.47±0.06b

 
4.47±0.32b

 
4.53±0.88b

 4.53±0.15c

0.67±0.21
 

2.43±0.08  
3.87±0.24a  
4.47±0.15a  
4.47±0.23b

 
4.47±0.06b

 
4.47±0.15c

 4.47±0.89c

0.77±0.25
 

2.53±0.18  
3.17±0.15a  
3.83±0.18b  
4.17±0.11b

 
4.17±0.15b

 
4.17±0.75c

 4.47±0.27c

p=0.6515
p=0.1000
p=0.0301
p=0.0024
p<0.0001
p<0.0001
p<0.0001
p<0.0001

End point represents mean ± SD for ten root lengths. Values are significantly different from the 
a b ccontrols as determined by Dunnette Multiple Posthoc Test ( p<0.05, p<0.01, p<0.001).

Table 3. Effects of  tri-herbal pill treatment on the induction of  chromosome aberrations and 
mitotic inhibition in Allium cepa meristems

Conc. 
 

(mg/L)
 

  

Mitotic Index 
(Mean ± SE)

 

Chromosome Aberration per 1000 cells

   

Cells in 
division (Mean 
± SE)

 

L
ag

ga
rd

s
 

F
ra

gm
en

ts
 

V
ag

ra
n

ts
 

St
ic

ki
n

es
s

 
m

ul
ti

p
o

l
ar

 
C

 
m

it
o

si
s

 

Total 
aberrant  
cells

 

% aberration 
based on 
cells in 
division  

Control 500.5 ± 2.3 50.05 ± 2.3 1 1 0  0  2  0  4  0.80  

800 407.2 ± 1.8a 40.72 ± 1.8a 0 3 4  2  3  1  13  3.19a  

1200 358.5 ± 2.1a
 35.85 ± 2.1a

 2 5 2  5  2  0  16  4.46a
 

1600
 2500
 

345.9 ± 2.5b

 305.2 ± 1.5c

 

34.59 ± 2.5b

 30.52 ± 1.5c

 

0
 0
 

0
 3
 

7
 6
 

8
 7
 

7
 6
 

0
 2
 

22
 24
 

6.36b

 7.87b

 

End point represents mean ± SE for five root meristems. Values are significantly different from the 
a b ccontrols as determined by Dunnette Multiple Posthoc Test ( p<0.05, p<0.01, p<0.001).
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DISCUSSION
The use of  herbal materials in alternative 
medicine plays important roles in primary health 
care for most African countries, mainly due to 
their culture and beliefs. Despite the profound 
therapeutic advantages presented by many of  
these medicinal plants, some still exhibit some 
systemic toxicity, genotoxicity and carcinogenicity 
potentials (Adedapo et al., 2007; van den Berg et al., 
2011; Kasim et al., 2013; Bakare et al., 
2015).Hence, the need for more information on 
the toxicological profile of  many of  the herbal 
supplements used in the complementary and 
alternative medicine in Nigeria and most other 
countries of  the world. This study presents the 
cytotoxic and genotoxic effects and hematological 
alterations induced by a tri-herbal preparation 
used in the treatment of  hemorrhage and related 
health issues in Nigeria in Allium cepa and mice. 

Clinical signs of  toxicity observed mainly at the 
1500 mg/kg of  the tri-herbal pill treated mice 
showed systemic toxicity. Anorexia (loss of  
appetite), diarrhea, weakness and sluggishness in 
movement are common symptoms of  chemical- 
induced toxicosis. These signs along with bloody 
eyes were similarly observed in rats and mice 
exposed to 300, 600 and 900 mg/btw of  the tri-
herbal solutions (Okpuzor and Oloyede, 2009). 
These symptoms may be attributed to the 
activities of  the individual phytochemicals of  the 
tri-herbal pills or the synergistic interactions 
among these phytochemicals. 

Haematological testing in rodents during toxicity 
and safety evaluation is generally acknowledged as 
i n t e g r a l  p a r t  o f  s y s t e m i c  t o x i c i t y  
assessment(Brown, 1992). Significant increase in 
RBC, HCT, HGB, MCV, MCH and WBC and 
decrease in MCHC at the 1500 mg/kg treated 
mice showed that the tri-herbal pill induced 
haematotoxic effects in the mice. Alterations in 
haematological indices suggest that the 
phytochemicals of  the component plants in the 
tri-herbal pill affected haematopoiesis is in the 
bone marrow system of  the treated mice 
(Adedapo et al., 2007; Uboh et al., 2010; Kasim et 
al., 2013).

The tri-herbal pill solution induced cytotoxicity 
and genotoxicity on the cell cycle and 
chromosome structure of  A. cepa root tips and 
bone marrow cells of  mice. Micronuclei (MN) are 
formed in addition to the main nucleus in cells as a 
result of  acentric fragments or lagging 
chromosomes that failed to be incorporated into 
either of  the daughter nuclei during M phase of  
the  ce l l  cyc l e (Kr i shna  and  Hayash i ,  
2000).Micronuclei test is routinely used as genetic 
marker of  exposure to clastogens and anuegens, 
and increased chromosome instability. Significant 
MNPCE induction in the bone marrow of  mice 
treated with 1200 and 1500 mg/kg of  the tri-
herbal pill suggests genotoxicity. Hence, 
indicating the presence of  clastogens and/or 
aneugens in the tested tri-herbal pill. These 

 
 
 
 
 
 
 
 
 
 

a b c d  

f h
 

e  

g
 

i
 

Figure 2: Aberrations observed in Allium cepa root tip cells after tri-herbal pill treatment. (a–d) Normal  
cells at (a) prophase, (b) metaphase, (c) anaphase and (d) telophase; (e) stickiness at anaphase, (f) C-
mitosis, (g) multipolar chromosomes, (h) fragment and laggard chromosomes, and (i) Vagrant  
chromosomes (×1000).
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chemicals are capable of  increasing somatic 
mutations in mammalian systems which may 
predispose cells to chromosome-related disorders 
and carcinogenesis. This further corroborated 
haematological findings to suggest that higher 
concentrations of  the tri-herbal pill increased 
haematopoietic disturbance in the mouse bone 
marrow system.

The Allium test is a universally recognized 
toxicological assay for assessing the effects of  
individual and mixture of  xenobiotics on root 
growth, mitotic depression and chromosome 
structure (Nelson and Rank, 2004).Positive results 
from studies utilizing this test may suggest the 
presence of  cytotoxic, genotoxic and/or 
mutagenic agents that can pose direct or indirect 
risks to life. Furthermore, it has good correlation 
with different in vitro and in vivo mammalian 
repor t s  (F i skes jo,  1985) .The  var ious  
concentrations of  the tested tri-herbal pill 
induced significant decrease in root growth and 
mitotic index, and increase percentage 
chromosome aberrations in the A. cepa compared 
to the tap water. Mitotic index (MI) is an indicator 
of  cell proliferation that shows the proportion of  
cells in the mitotic phase of  the cell cycle. 
Concentration-dependent decrease in MI of  the 
tri-herbal pill treated A. cepa indicates cytotoxic 
and mito-depressive effects of  the pill on the A. 
cepa root tip cells. Reduction in MI has been linked 
to inhibition in DNA synthesis, blockage of  the 
G2-phase of  the cell cycle and/or halting of  
metabolic processes capable of  preventing cells 
from dividing during M phase of  the cell cycle 
(Schneiderman et al., 1971; Sudhakar et al., 2001; 
Oyeyemi and Bakare, 2013). Similar observations 
were reported from treating onions with tinctures 
and aqueous extracts from different medicinal 
plants, and cytotoxicity and mito-depressive 
effects of  the extracts on the A. cepa root tip cells 
were suggested (Camparoto et al., 2002; Teixeira et 
al., 2003; Akintonwa et al., 2009; Pastori et al., 
2013).

Root growth inhibition in the treated A. cepa 
corroborates decreased MI to suggest anti-
proliferative effects of  the tri-herbal pill in the A. 
cepa root tip meristems. This has been attributed to 
cell death or delay in cell proliferative kinetics 
(Rojas et al., 1993). Significant increase in 

percentage chromosome aberrations in the tri-
herbal pill treated A. cepa is attributed to cell 
division disturbances caused by genotoxins 
present in the pill. The occurrence of  c-mitosis in 
cells indicates inhibition of  spindle formation and 
has been associated with lyphophylic effects on 
the chains of  the spindle proteins via disturbances 
on the polypeptide structure (El-Ghamery et al., 
2000; van den Berg et al., 2011). C-mitosis 
formation, when not reversed in cells, leads to 
polyploidy (Fiskejo, 1985). Fragmented 
chromosomes are attributed to the clastogenic 
effects of  xenobiotics on DNA strands. 
Chromosome stickiness is caused by abnormal 
physiological functioning of  proteins associated 
with chromosome folding and / or condensation, 
and its occurrence in cells is associated with high 
toxic effects of  xenobiotics and is usually 
irreversible leading to cell death (Fiskesjo, 1985; 
Turkoglu, 2007). The presence of  vagrant 
chromosomes showed unequal distribution of  
chromosomes due to nondisjunction errors of  
paired chromatids at anaphase. This may increase 
incidence of  aneuploidy in daughter cells 
(Turkoglu, 2007).The findings herein is in 
agreement with other studies that high 
concentrations of  the phytochemicals in 
medicinal  plants el icited chromosome 
abnormalities in plant and animal test systems 
(Nabeel et al., 2008; Akintonwa et al., 2009; 
Oyeyemi and Bakare, 2013; Pastori et al., 2013).

The use of  herbal supplements and medicinal 
herbs is not strictly regulated in Nigeria and many 
other countries. Numerous genotoxic and 
c a r c i n o g e n i c  c o m p o u n d s ;  
alkenylbenzenesestragole, methyleugenol, 
safrole, β-asarone, unsaturated pyrrolizidine, 
aromatic steroids, cytochalasin, concentricolide, 
are increasingly being reported in many of  these 
medicinal botanicals(Qin et al., 2006; Rietjens et al., 
2008; van den Berg et al., 2011). In addition, many 
of  these herbal supplements and medicinal herbs 
contain high concentrations of  numerous 
hazardous metals that are of  public health 
concern (Razic et al., 2005; Obi et al., 2006; 
Arpadjan et al., 2008; Arumugam et al., 2012; Aissi 
et al., 2014). These metals possibly originated 
during the cultivation of  these plants on 
contaminated soils and the unhygienic and/or 
illegal processing and packaging of  the herbal 
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drugs (Ozdemir et al., 2013). High concentrations 
of  cyanogenic glycosides (toxins) contained in the 
leaves and tubers of  Manihot esculenta crantz 
(Hidayat et al., 2002; Ojo et al., 2013), one of  the 
component plants in the tri-herbal pills may have 
induced the cytogenotoxic effects in the Allium 
cepa, and DNA damage and hematological 
alterations in Mus musculus. Indiscriminate 
consumption of  tri-herbal pill mostly at high 
concentrations should be discouraged. Although 
these medicinal plants may possess profound 
therapeutic advantages, many of  them are yet to 
be screened by drug regulating agencies for 
toxicological profiles to ascertain suitable 
concentrations with minimal risk to health. It is 
advisable they are avoided or consumed with 
caution to prevent adverse health effects on the 
public.
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