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Abstract

agencies and the World Health Organization.

hematological and biochemical indices were evaluated.

or potassium in two of the products.

herbal products.

Introduction: Herbal medicines are becoming increasingly popular for many reasons one of which is the belief
in their safety. Nonetheless, prior to their listing/registration, safety evaluation is a requirement by national regulatory

Materials and Methods: Four commercial polyherbal products were screened for acute and sub-acute toxicity.
Acute toxicity tests involved determination of LD, and observing rats and mice for gross toxicological symptoms.
Groups of rats were administered 2 g/kg/day of the polyherbal products for 28 days at the end of which some

Results: The dose of 8 g/kg of each herbal product did not cause death in the animals suggesting much higher
LD, values. The hematological and biochemical indices were largely normal except for decrease in serum sodium

Conclusions: These polyherbal products appear safe in rats and mice but further studies are required to assess
safety in humans. The procedures in this study may be adopted as a mandatory first step in the safety screening of

Keywords: Safety; Herbal medicines; Acute tests; Sub-acute tests

Introduction

The majority of people who live in developing countries rely on
alternative methods for their healthcare [1]. Herbal medicine is a
major component of alternative medicine. The proliferation of herbal
medicines in Nigeria may be attributed to the influence of technology
which has placed adverts on herbal products near the people. Secondly,
the high cost of orthodox medicine has led to refocusing on herbal
products. The availability of many well-packaged products from the
United States and China seems to have challenged herbalists in Nigeria.
Rather than prepare these herbal medicines on extemporaneous basis,
many are now involved in large scale commercial production often
with good packaging. They also strive to adhere to the guidelines of
the national regulatory agency (National Agency for Food and Drug
Administration and Control). Toxicological assessment of herbal
medicines is also a requirement by the World Health Organization [2].

It was in this regard of evaluating safety that samples of Kool®,
Yaami®, Nosawit® and Paaba® (all polyherbal medicinal products) were
given to us. Rodent-based toxicity tests usually provide information on
the safety of medicinal products and chemicals meant for human use
[3]. We here describe our protocol which could be adopted as a first
step in assessing the safety of herbal medicines.

Materials and Methods
Plant materials

The manufacturing company (Helt Waiz Herbal Products Nigeria
Ltd) was requested to bring large quantities of the pulverized plant
materials containing the same proportion of the constituents stated in
the label of each product. The information on labels and presentation
of each polyherbal product are shown in Table 1. Quantities (2 kg) of
each powdered product were macerated in 4 L of distilled water for
48 h with occasional stirring. They were thereafter filtered two times
each through a clean white cloth. The extracts were concentrated in a
rotary evaporator and later dried in an oven set at 40°C for 24 h. The

extracts were packed into amber-colored bottles and stored in a fridge
until they were used for tests.

Animals

Adult Sprague-Dawley rats (200 - 250 g) and albino mice (20 -
25 g) of both sexes were used for the experiments. The animals were
obtained from the Animal House, Ambrose Alli University, Ekpoma.
They were housed in standard plastic cages with free access to rat pellets
(Bendel Feeds and Flour Mill, Ltd, Ewu) and water. They were exposed
to natural lighting and room temperature. All animals were handled
according to international protocols for use of animals for experiments
(National Institute of Health USA: Public Health Service Policy on
Humane Care and Use of Laboratory Animals, 2002). The experiments
were approved by institutional ethical committee.

Acute toxicity tests

These were carried out for each of the extract using standard
methods [3-5]. Rats (n=48) were randomly assigned to 6 groups of 8
(4 males and 4 females) per group. Group 1 rats were given 5 ml/kg of
distilled water which was the vehicle for reconstituting the extracts. Rats
in groups 2-6 were given 1, 2, 4, 6, and 8 g/kg body weight of an extract
respectively using an orogastric tube. The test was also carried out in
mice using the same grouping and animal number per group. After
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Herbal Constituents
Allium cepa Extract (50 mg) Allium

Dosage Form

Kool ascatonicum (75 mg) Viscum album powered plant materials
(125 mg)

Y. ® Musa paradisiaca —(200 mg) Aframo- Hard gelatin capsules containing

aami mum melegueta (50 mg) plant materials

Curcuma domestica (62.5 mg/500 ml)

Noswit® Picralima nitida (62.5 mg/500 ml) Green-coloured liquid
Cassia alata (125 mg/500 ml)
Erythrophleum invorense

® (150 ml) Khaya senegalensis (150 ml) . -

Paaba Carica papaya (75 ml) Psidium guajava Orange-coloured liquid

(125 ml)

Hard gelatin capsules containing

Indication(s) Dosage Regimen

Reduction of symptoms associ- 2 to 3 capsules to be taken 2 times
ated with high blood pressure daily

Quick ejaculation, watery sperm

and purification of sperm 2 capsules to be taken 2 times daily

4 spoonfuls to be taken 2 times daily
(adult); 2 spoonfuls to be taken 2 times
daily (children above 13 years)

Reduction of the symptoms as-
sociated with diabetes

4 spoonfuls to be taken 2 times daily
(Adults); 3 spoonfuls to be taken 2

Antimalarial dietary supplement |times daily (children above 10 years);
1 spoonful to be taken 2 times daily
(children below 10 years)

Table 1: Labels and presentations of the polyherbal products.

administration of each extract, all animals were observed for deaths
within 72 h in first instance and then for 14 days. Gross toxicological
features such as writhing, piloerection, ptosis, diarrhea, depression,
convulsion and hypermotility were monitored.

Sub-acute toxicity tests

Standard methods were used [6-9]. Forty rats were randomly
allotted into 5 groups of 8 rats (4 males and 4 females) each. Group
1 animals were administered 5 ml/kg of distilled water per day for 28
days. Groups 2-5 were administered 2 g/kg/day body weight (x28 days)

of the extracts of Kool®, Yaami®, Noswit® and Paaba® respectively. The
animals were fasted overnight prior to their use on the 29 day. Extract
administration was by the oral route in all cases.

Each animal was anaesthetized by chloroform inhalation and
blood was obtained from the abdominal aorta. Each blood sample
was divided into two portions: one into sodium EDTA bottle for
hematological analysis and the other portion into lithium heparin
bottle for biochemical assays.

Serum was obtained by allowing blood in specimen bottles to
clot and retract. The serum samples were centrifuged at 3000 rpm
and then separated by use of Pasteur pipettes into clean bottles. The
serum samples were stored at -20°C until analyzed by using Chemwell
Chemistry autoanalyzer (Awareness Technology, USA, model 2910).
Aspartate aminotransferase (AST) and alanine aminotransferase (ALT)
were assayed by the method described by Schumann et al. [10]. Serum
creatinine was quantified by kinetic method of Larsen [11]. While total
serum protein was assayed by the Biuret method [12], serum albumin
was quantified by the method of Doumas et al. [13].

White Blood Cell (WBC), Platelet Count (PC), Packed Cell
Volume (PCV), Hemoglobin Concentration (HB), and the WBC cell
differentials (lymphocytes (LYM) and neutrophils (NEU)) were all
analyzed by use of an automated blood analyzer (QBC Autoread Plus,
UK). The blood samples were first pipetted into QBC capillary tubes
and spun in a parafuge centrifuge (Becton Dickson, UK) for 5 min and
read by means of an autoread analyzer [8,9].

Hearts and kidneys of the bled animals were obtained and kept for
10 min in filtered paper before they were weighed [8,9].

Statistics

The results are presented as mean + SEM (standard error of mean)
and n represents the number of animals used. Data from control and
each extract-treated group were compared by use of the Student’s
t-test (GraphPad Prism software, USA). p<0.05 indicates statistically
significant difference between compared data.

Results

All the rats survived acute doses (of each extract) as high as 8 g/kg
for the 14 days of observation. Therefore the median lethal dose (LD, )
was indeterminate. The rats did not exhibit any gross toxicological sign
except writhing and reduced locomotion which were observed in the
groups given doses > 4 g/kg (Table 2).

Only one mouse died (4 days after) in the group given 8 g/kg
extract of Noswit®. As in the rats, writhing and reduced locomotion
were observed in the surviving mice which received the highest doses
of 6 or 8 g/kg (Table 3).

Table 4 shows the weight analysis of rats after 28 days of daily
treatment with 2 g/kg of the extract of each herbal product. All rats
gained weight with the weight gain statistically significant (p<0.05)
in the group which received extract of Paaba®. Organ-to-body weight
ratios were not significantly affected by the treatments.

Table 5 shows that hematological parameters were not significantly
altered by daily administration of 2 g/kg of the extracts. Values of white
blood cell count, hemoglobin concentration, packed cell volume and
platelet counts were not altered by any of the extracts.

The biochemical parameters are shown in Table 6. Plasma sodium
levels were significantly (p<0.05) reduced in the Yaami®-treated group
while potassium levels were significantly (p<0.05) reduced in the
Paaba-treated group®. In all other cases these plasma electrolytes were
not significantly altered. Compared with control, the levels of plasma
aspartate aminotransferase (AST) and alanine aminotransferase
(ALT) were not significantly altered by treatment with extracts of
Kool®, Yaami® and Paaba®. However, the levels of these two enzymes

Number of Deaths/

Dose (g/kg) Number of Rats % Mortality Symptoms
0 0/8 0 None
1 0/8 0 None
2 0/8 0 None
4 0/8 0 None
Writhing, reduced
locomotion which lasted
6 8 0 about 2 hours after
extract administration
Writhing, reduced
8 08 0 locomotion which lasted

about 2 hours after
extract administration

Table 2: Result of acute toxicological test on each aqueous extract of the poly-
herbal products in rats. Animals were observed for 72 h in the first instance and
then for 14 days after drug administration. The table represents all four products.
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Number of Deaths/| % Mortal-

Dose (9/kg) " \umber of Mice ity Symptoms

0 0/8 0 None

1 0/8 0 None

2 0/8 0 None

4 0/8 0 None
Writhing, reduced locomotion

6 0/8 0 which lasted about 2 hours after

extract administration

Writhing, reduced locomotion

8 1*/8 125 which lasted about 2 hours after

extract administration

*Died on the 4th day in the Noswit® group.

Table 3: Result of acute toxicological test on each aqueous extract of the poly-
herbal products in mice. Animals were first observed for 72 h and then for 14 days
after drug administration. The table represents all four products.

Weigh(ﬂ/gha"ge K:BW (x104) H:BW (x104)
Control 6.07£2.92 3.35+ 0.1 3.22£0.10
Kool® 11.89 + 5.21 3.10 £ 0.09 3.23+0.00
Yaami® 13.63+4.12 3.06+0.14 2.98+0.10
Noswit” 13.14 £ 2.59 288+0.17 3.05+0.12
Paaba® 1453+ 2.71" 2.75+0.05 2.93+0.08

*P<0.05 compared to control. H:BW, heart-to-body weight ratios; K:BW, kidney-to-
body weight ratios. n=8 per group

Table 4: Body and organ weight indices following oral treatment with 2 g/kg body
weight/day (x28) aqueous extract of each of the polyherbal product.

YX1B0COOI|.IL) HB (g/dL) rs 1000/L)
Control 135%13 60.6%32 258+3.1 345+ 1.8 121 +0.4 6484 +67.9
Kool® 133%23 60.8%32 247+19 31.7+1.1 11.2+0.5 673.8+84.8
Yaami® 14826 665+32 25827 36208 11.9+07 578241027
Noswit® 132£11 604+7.9 315£51 354+09 11405 6923962
Paabal® 12.3+0.96 58.3+10.4 26.7 £4.3 343+0.7 12.7 £ 0.9 558.7 £ 74.3

LYM (%) NEU (%) PCV (%)

Table 5: Hematological indices following oral treatment with 2 g/kg body weight/
day (x28) aqueous extracts of the polyherbal products. Values are not significant-
ly different. WBC, white blood cell count; LYM, lymphocytes; NEU, neutrophils;
PCV, packed cell volume; HB, hemoglobin; PC, platelet count. n=5—7 per group.

POTAS-
T.PROT |ALB (mg/ ;1 ui) asT qu) (SOPIUM  Igym
(mg/dl) |dI) mi) S

Control 45+0.2 |3.6+0.1 [422+4.6 (155.0+4.6 [150.2+6.6 |6.5+0.3
Kool® |52+0.1 |4.3+0.1° |423+54 |136.9+11.8 |137.7+2.1 5904
Yaami® 5.1+0.3 4.2+0.2 (31.8+3.1 [114.0+14.1 |134.7+4.3 |6.3+0.6
Noswit® (4.2 +0.2 (3.2+0.2 (21.0+3.4 |742+16.2" |141.2+1.7 52+0.3
Paaba® |5.1+0.3 (3.6+0.2 43.7+6.3 |[141.4+11.6 |141.3+1.4 [49+0.2
*p <0.05 compared to control; **p<0.002 compared to control. T. PROT, total

protein; ALB, albumin; ALT, alanine aminotransferase; and ASP, aspartate ami-
notransferase. n=5-7 per group

Table 6: Effects of 28 days daily oral treatment with 2 g/kg body weight aqueous
extracts of the polyherbal products on some biochemical parameters

were significantly (ALT, p<0.05; AST, p<0.002) reduced by extract
of Noswit®. Plasma albumin was significantly increased by extract
of Kool® compared with the control but there were no statistically
significant differences in the levels of total proteins.

Discussion

The doses used in these safety assessment tests are far in excess
of what is recommended for medicinal indications for each of the
polyherbal products (Table 1). For example the labeled dose of Kool®

is 2 to 3 capsules (500 to 750 mg) of the mixture of powdered plant
materials to be taken two times a day. This is rather low compared to
the acute dose of 8 g/kg of the pure extract tolerated by the animals.
Products with LD, values > 5 g/kg are generally accepted to be safe
[4,14]. Similarly, the daily dose of 2 g/kg over a period of 28 days is very
high but it is used in the absence of LD,  values [5,7]. If the animals
were able to tolerate these high doses, much lower doses could even be
better tolerated. None of the animals presented with blood related and
biochemically-related toxic effects after 28 days of treatment thereby
suggesting that they might be safe. The animals gained weight over
the period. Elevation in plasma AST and ALT is usually diagnostic of
damage to internal organs particularly the liver [14,15]. This was not
observed. Rather one of them (Noswit®) lowered the levels of these
enzymes. Significant reduction in plasma sodium or potassium could
have clinical implications. Considering the dosage regimen used in the
test and the indications for the herbal products involved, the reductions
may not be of serious toxicological consequence.

In conclusion the acute and sub-acute toxicity tests carried out on
the polyherbal products Kool®, Yaami®, Noswit® and Paaba® show that
they appear safe in rats and mice but further studies are required to
assess safety in human. The tests in this study are simple and are a step
towards the entrenchment of pharmacovigilance of herbal products in
developing countries.
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