
Background 
Typhoid fever is a common worldwide 

bacterial disease transmitted by the ingestion 
of  food or water contaminated with the 
faeces of  an infected person, which contain 
the bacterium Salmonella enterica subspecies 
enterica serotype Typhi.1 The infection is 
characterized by symptoms such as fever, 
diarrhoea, vomiting, abdominal pain, 
headache, splenomegaly, anorexia, and 
hepatomegaly.
     Worldwide, an estimated 21.7 million   cases 
of  typhoid fever and about 190,000 deaths, 
occur yearly, mostly in developing countries.2 
Despite advances in public health and 
hygiene, the disease remains endemic in 
many developing countries. This has led to 
the heavy reliance on traditional treatment 
of  the infection with the use of  medicinal 
plants in these countries. According to 
reports by the World Health Organization 
(WHO), 80% of  the world’s population, 
especially rural people living in developing 
countries, rely mainly on traditional therapy, 
involving plant extracts or active plant 
substances.3  WHO also reported that in 
Nigeria, the ratio of  traditional medicine 
practitioners to the population was 1:110, 
while the ratio of  conventional medical 
doctors to the population was 1:16,400, 
leading to high patronage of  herbal medicine 
practitioners.4  In addition to lack of  access, 
the high costs of  conventional antibiotics 
limit their availability and use.5  However, 
most of  the herbal product developers often 
claim that their products can cure all forms 
of  ailments. There is a need to authenticate 
these claims as a basis for the safe and 
correct use of  plant-based natural health 
products. Assurances of  safety, effi cacy 
and quality of  herbal medicines have been 
limited by a lack of  extensive research and 

collected from herbal medicine practitioners 
at the traditional medical trade fare in Imo 
State of  Nigeria.10  From the screening 
experiments, it was reported that only four 
products showed antibacterial activity, 
two inhibited the growth of  Escherichia coli 
(mean zone of  inhibition of  16.75mm), 
one was effective against Staphylococcus aeurus 
(mean zone of  inhibition of  26.45mm), 
and the other slightly inhibited the growth 
of  Pseudomonas aeruginosa (mean zone of  
inhibition of  3.78mm).10

The aim of  this present study was 
to evaluate the effi cacy of  fi ve Nigerian-
produced anti-typhoid herbal preparations.  

Materials and methods 
Study area 

Zaria is a major city in Kaduna State 
in Northern Nigeria. Formerly known as 
Zazzau, it was one of  the original seven 
Hausa city-states. It is located between 
11°04`N  7°42`E  and 11°67`N  7°70`E. The 
2006 Census placed the population of  Zaria 
at 408,198. Zaria covers a total area of  300 
km² (100 sq mi).11

The sale and use of  herbal remedies is 
a common practice in Zaria. It is a common 
sight to see herbal retailers hawking their 
products and, more recently, mobile 
retailers selling their products from moving 
vehicles fi tted with sound equipment used 
for advertising their herbal preparations. 
There have also been an increasing number 
of  herbal medicine outlets and centres in 
plazas and shopping malls, some of  which 
even produce pamphlets advertising their 
products. People with various ailments 
ranging from typhoid fever to certain sexually 
transmitted diseases patronize these herbal 
medicine practitioners for an assortment of  

inadequate regulation and registration of  
herbal medicines.6, 7

The use of  herbal medicine in the 
treatment of  disease is a therapeutic modality 
which has a long history and has stood the 
test of  time.8  In recent studies, some herbal 
remedies have been found to have a broad 
spectrum of  antimicrobial activities against 
pathogenic organisms while others were 
found to have little inhibitory effect on 
microbes. 

Oyetayo assessed the microbial quality 
and antibacterial properties of  two Nigerian 
herbal remedies that claimed to cure all 
manners of  microbial diseases.9 The result 
of  his work showed that although the herbal 
preparations were found to contain some 
important phytochemicals, such as saponin, 
tannins, alkaloids, anthraquinone, and cardiac 
glycosides, they were contaminated with the 
following microorganisms: Bacillus subtilis, 
Bacillus coagulans, Bacillus cereus, Basidiobotrytis 
species, Oedocephalum species, Varicosporium 
species, and Articulospora infl ata. Antibacterial 
analysis using agar well diffusion and 
killing rate methods revealed that the 
herbal remedies had bacteriostatic and not 
bactericidal effects. The herbal remedies 
did not show any sign of  inhibition of  the 
indicator bacteria when the agar diffusion 
method was used. However, using the rate 
of  killing, the herbal preparations showed 
bacteriostatic effects on the indicator bacteria 
as growth rate decreased from the fi rst hour 
to the fi fth hour. The presences of  microbial 
contaminants in the herbal remedies also 
suggest that they may serve as a source of  
infection to end users.9 

Nwankwo et al. investigated the 
antibacterial activities of  ten different 
traditionally made herbal concoctions 
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herbal preparations with claim to be effective 
against their medical conditions.  

 
Laboratory studies 
Location of  experiment 

The laboratory work was conducted 
at the Parasitological Laboratory of  the 
Department of  Microbiology, Ahmadu 
Bello University, Zaria. The experiment was 
carried out from May to August, 2015. 
Sources of  experimental materials

Clinical isolates of  the test organism, 
Salmonella Typhi were obtained from a stock 
culture of  the Department of  Microbiology.

The antibiotic ciprofloxacin was 
obtained from a pharmaceutical outlet and 
the media were bought from a laboratory 
equipment sales outlet in GRA community 
of  Zaria.

Packets and bottles of  herbal products 
indicated for the treatment of  typhoid fever 
were bought from five randomly selected 
local vendors and retailers within GRA 
and Sabon Gari communities. Three of  the 
products were in the form of  powders, one 
was capsular in nature, and the other was 
liquid. They were labelled with the codes (S1-
S5, respectively) by the researcher (Table 1).

Experimental design
Media preparation

Mueller Hinton agar was prepared 
according to the manufacturer’s instructions. 
9.5g of  agar were mixed with 250ml of  
distilled water in a conical flask, the solution 
was heated with continuous stirring until it 
reached boiling point, and was allowed to 
boil for one minute. The heated solution was 
then autoclaved at 121°C for 15 minutes.12 

After the solution was autoclaved, it 
was allowed to cool, and was then dispensed 
into 11 sterile Petri dishes. The dispensed 
solutions in Petri dishes were allowed to 
completely cool and set.  The dishes were 
then placed in an oven for five minutes to 
remove excess moisture. 
Seeding of  the media 

of  the 41.20mg/ml solution was made to 
have the following dilutions: 20.60mg/ml, 
10.30mg/ml, 5.15mg/ml, and 2.58mg/ml.    

Product S2. A teaspoon of  Product S2 
weighing 8.40g was mixed with 250ml of  
sterile distilled water to give a concentration 
of  33.60mg/ml. From this, a serial dilution 
of  the 33.60mg/ml solution was made to 
have the following dilutions: 16.80mg/ml, 
8.40mg/ml, 4.20mg/ml, and 2.10mg/ml. 

Product S3. A teaspoon of  Product S3 
weighing 6.50g was mixed with 250ml of  
sterile distilled water to give a concentration 
of  26.00mg/ml. From this, a serial dilution 
of  the 26.00mg/ml solution was made to 
have the following dilutions: 13.00mg/ml, 
6.50mg/ml, 3.25mg/ml, and 1.63mg/ml. 

Product S4. The content of  two 
capsules of  Product S4 weighing 6.50g was 
mixed with 250ml of  sterile distilled water 
to give a concentration of  26.00mg/ml. 
From this, a serial dilution of  the 26.00mg/
ml solution was made to have the following 
dilutions: 13.00mg/ml, 6.50mg/ml, 3.25mg/
ml, and 1.63mg/ml. 

Product S5. Four teaspoons full of  
Product S5 were taken as original stock from 
which serial dilutions of  the original solution 
was made to give the following dilutions: 
100%, 50%, 25%, 12.50%, and 6.25%.

These different concentrations of  
each of  the herbal products were tested for 
sensitivity against the test organism following 
the procedure stated above.

Batch B experiment. In this batch, the 
manufacturers’ instructions were disregarded 
for a more scientific approach. Five different 
concentrations of  the herbal products (as 
shown below) were made following standard 
scientific procedures.

The stock concentration was made by 
weighing 1g of  the medicines and dissolving 
it in 10ml of  sterile distilled water to give a 
concentration of  100mg/ml. From this, a 
serial dilution of  the 100mg/ml solution was 
made to give the following dilutions: 50mg/
ml, 25mg/ml, 12.5mg/ml, and 6.25mg/ml. 

For Product S5 (a liquid), the stock 
concentration was made by mixing 1ml 
of  the herbal medicine with 9ml of  sterile 
distilled water to give a concentration of  
10%. From this, a serial dilution of  the 10% 
solution was made to give the following 
dilutions: 5%, 2.5%, 1.25%, and 0.625%. 

These different concentrations of  
each of  the herbal products were tested for 
sensitivity against the test organism following 
the procedure stated in section 3.2.3.

Batch C experiment. Batch C was done 

The prepared media was seeded with 
Salmonella enterica serotype Typhi. A 
colony of the pure culture of Salmonella 
Typhi was suspended in 10ml of sterile, 
saline water; the suspension was 
standardized with a 0.5 McFarland solution. 
About 2ml of the standard suspension was 
poured into each Petri dish; a sterile swab 
stick was used to spread the suspension 
across the prepared media.9 
Introduction of  varying concentrations of  the herbal 
preparations into the media

A 7mm sterile cork borer was used 
to make holes on the seeded media. Five 
holes were bored in each plated media 
and labelled accordingly. Each of the 
five different concentrations was placed 
in each of the holes.   The suspensions 
of herbal medicines in the seeded media 
were allowed to stand for an hour before 
they were placed in an incubator (at 37°C), 
where they were left for 24 hours. 
Preparation of  the control plate

The eleventh seeded plate was not 
bored with a cork borer. A ciprofloxacin disc 
(20µg/mL) was placed on the seeded Petri 
dish and then transferred into an incubator 
and incubated at 37°C. This plate served as 
a positive control for the experiment.

The experiment was conducted in 
batches of  four (A-D).    

Batch A experiment. In this batch, the 
experiment was done to investigate the activity 
of  the herbal products with concentrations 
indicated by the manufacturers.

Five different concentrations of  the 
herbal products (as shown below) were made 
as indicated for use by the manufacturers. 

The stock concentrations were made 
following the manufacturer’s instructions, 
from which serial dilutions were made.

Product S1. A teaspoon of  Product S1 
weighing 10.30g was mixed with 250ml of  
sterile distilled water to give a concentration 
of  41.20mg/ml. From this, a serial dilution 

Product Code Indication(s) Nature NAFDAC Reg. No.

S1 Typhoid Powder Absent

S2 Typhoid Powder Present

S3 Typhoid Powder Present

S4 Typhoid Capsule Absent

S5 All Infections Liquid Present

Table 1: Products and their therapeutic claims
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to accommodate the fact that most herbal 
medicines are slow in activity and require 
longer time than orthodox medications to 
show any noticeable results. The methods 
of  preparation of  varying concentrations 
of  herbal medicines, media, control plates 
and the seeding of  media were as in Batch 
B.  However, the period of  incubation of  
the seeded media was prolonged to 72 hours 
instead of  24 hours to allow for increased 
residence time.

The suspensions of  herbal medicines 
in the seeded media were allowed to stand 
for an hour before they were placed in an 
incubator, where they were incubated at 
37°C for 72 hours and watched in intervals 
of  24 hours for a zone of  inhibition. 

Batch D experiment. This batch took 
into consideration the possibility of  activity 
of  the herbal products by cumulative effects. 
The methods of  preparation of  varying 
concentrations of  herbal medicines, media, 
control plates, and the seeding of  media were 
as in Batch B. However, the introductions 
of  varying concentrations of  the herbal 
products into the agar wells were done in 

of  the activity of  the herbal remedies 
with conventional antibiotics showed that 
conventional antibiotics are more active than 
herbal preparations.13 

Recommendations
It is recommended that herbal medicine 

practitioners should be educated on the 
need to get appropriate concentrations of  
the bioactive components in plants instead 
of  merely using the whole infusion. Also, it 
is strongly advocated that drug regulatory 
agencies should pay closer attention to 
the authentication of  the pharmacological 
claims of  these herbal medicines sold in 
Nigeria. In addition, further research on 
the claims, content, and mode of  action of  
herbal remedies are required. 
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four series. The first series of  introductions 
was done during the initial preparation of  
the media. The second, third, and fourth 
series were done after incubating the plates 
at 37°C for 24, 48, and 72 hours respectively. 

Results
The result of  the sensitivity test 

conducted showed that none of  the herbal 
products showed any sign of  inhibition of  
Salmonella Typhi as there was no zone of  
inhibition in each of  the agar wells for each 
of  the herbal products. 

It was also observed that the test 
organisms were susceptible to the standard 
antibiotic Ciprofloxacin (20µg/mL), with 
a mean zone of inhibition of 40mm and a 
standard deviation of 1.12 (Table 2).

Discussion
The results of  this study show that all of  

the five herbal products tested for efficacy 
against Salmonella Typhi had no antibacterial 
effects against the bacteria. This means these 
products do not inhibit the growth of  the test 
organism and, therefore, may have no value 
in the treatment of  typhoid fever as claimed. 
Similar observations were made by Oyetayo 
(2008), who reported that the claims by 
the manufacturers that their products were 
complete antimicrobial remedies (99.9%) 
was not true; rather, the products had 
bacteriostatic and not bactericidal effects.9 

The failure of  these herbal remedies 
to exert antibacterial effects on the test 
organism may not be enough to conclude 
that they do not contain substances that 
can exert antibacterial activity against the 
test organisms. This is because the potency 
of  these herbal remedies depends on their 
method of  production.13  

The antibiotic Ciprofloxacin had 
inhibitory activities at therapeutic 
concentrations when compared with that 
of  the herbal products. The comparison 

No zones of  inhibition 
around the wells

A clear zone of  inhibition of  
diameter 38.5mm

Figure I: Seeded Petri dishes with herbal suspensions.
Figure II: Control plate with ciprofloxacin.

Batches of  
Experiment

Diameter of  Zone
of  Inhibition (mm)

Batch A 39.5

Batch B 38.5

Batch C 41.5

Batch D 40.5

Mean: 40
Standard Deviation: 1.12

Table 2: Susceptibility of test organism to ci-
proflaxin (20µg/mL).
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