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ABSTRACT 

 

The anti-tyhoidal efficacies of seven (7) medicinal 

plants from Adamawa State were assessed in vivo in 

albino rats. Seventy eight (78) albino rats divided into 8 

groups (A-H) of 9 rats each and two control group (I and 

J) of 3 rats each were used. After infection with the 

typhoid bacilli and confirmed by Widal test, the rats 

were treated with varying concentrations of each plant 

extract for 5 days (for plant treated group) and their 

serum tested again for Salmonella agglutinin using 

Widal test. One control group (group I) were treated with 

ciprofloxacin and the other (group J) were not treated. 

The results showed infection with significant titre that 

varies in all the groups. All the rats in group E, G and H 

treated with different concentrations of leave extracts of 

Acacia sp., Carica papaya and mixture of all the seven 

plants were completely cured of typhoid as shown by 

their titres. The effectiveness of other plants species was 

high and variable.  Those that were not cured had their 

titre reduced significantly. Two (2) out of three rats in 

Group I treated with ciprofloxacin were also cured of 

typhoid. All the rats in Group J (not treated) were not 

cured; one had the titre reduced from 1: 160 to 1:80, but 

no death was recorded. The mean weight of rats from 

each group after treatment varies slightly from those 

before treatment but with no statistical difference 

(P=0.674).The anti-typhoidal potential was demonstrated 

in all the plants extract irrespective of their 

concentrations. 

 

 

Keywords:  anti- typhoidal,  medicinal plants,  in vivo,  

typhoid fever. 
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no.1 filter paper. The filterate were concentrated in vacuo using 

rotary evaporator. The aqueous dried extracts of all the plants 

part were properly labelled and stored in sample bottles at 4°C 

prior to use 

 

Animal study 
 

Seventy eight (78) albino rats of both sexes weighing 

between 80 – 207g were employed for this study. They were 

obtained from the Department of Biochemistry, Modibbo 

Adama University of Technology (MAUTECH), Yola. All the 

rats were kept in the Biology Laboratory of Federal 

Polytechnic Mubi to acclimatize for two weeks before the 

commencement of the study. The research was also approved 

by the Institution’s Research Committee. Animal care and 

handling were in compliance with the international guidelines 
[6]. 

 

In-vivo Anti-typhoidal Assay of Crude Extracts of the 

medicinal plants 
 

Salmonella Typhi obtained from Mubi general 

hospital was maintained by plating in Deoxycholate citrate agar 

(DCA) slant and replicated on nutrient agar slant. 
 

Seventy eight (78) albino rats divided into 8 groups 

(A-H) of 9 rats each and two control group (I and J) of 3 rats 

each were used. Each group (aside the control groups) was 

distributed into 3 treatments with 3 rats in each treatment. The 

treatments for each group were designated with subscript 1, 2 

and 3. Each treatment in a group was kept in a separate 

apartment with free and daily access to food and water ad 

libitum. Also, 6 rats distributed into two groups of 3 rats each 

were used for the control groups designated I and J.  The rats in 

each group were injected intravenously with the typhoid bacilli 

(Salmonella Typhi). Widal test was carried out on all the 

groups to ascertain the level of infection with the typhoid 

bacilli. After infection, all the groups were placed on oral 

therapy (except group J) daily for a period of 5 days with 

different concentrations of the plants extracts for plants treated 

groups (A-H) and Ciprofloxacin for group I. Group A. B, C 

and D were treated with Psidium guajava, Citrus sinensis, 

Mangifera indica and Moringa oleifera leaves extracts 

respectively. Similarly, Acacia sp, Musa paradisiaca, Carica 

papaya and mixture of all the 7 plants leaf extracts were used 

to treat group E, F, G and H respectively. Treatment 1, 2 and 3 

of each group (A-H) were treated with 100mg/kg, 200mg/kg 

and 400mg/kg concentrations respectively of the plant extracts 

of each group. Group I were treated with ciprofloxacin (I1 with 

10, I2 with 20 and I3 with 40mg/kg) while Group J were not 

treated. After oral therapy for 5 days, widal test was carried out 

again on all the groups to confirm if they were cured of typhoid 

fever or not. Significant titre for Salmonella agglutinin was 

taken at ≥ 1:80. 
 

Body weight determination 
 

The body weight of all the albino rats in their 

respective groups was determined after they were infected with 

typhoid baciili (Salmonella Typhi) and also after treatment with 

the various medicinal plants to assessed weight gain and or 

weight loss. 
 

Widal test 
 

2 drops of serum to be tested is place on a white tile, 

the antigen suspension was shaken and 1 drop of the antigen 

was added. It was then mix over an area of 3cm, rock gently 

and examine for agglutination after 1 minute. Significant titre 

was taken for titre ≥1:80. 
 

III.  STATISTICAL    ANALYSIS 
 

Non-parametric Mann-Whitney statistics was used to 

determine the significance difference in the weight of the 

albino rats before and after they were treated. The data were 

analysed using SPSS version 16.0.  Statistical difference was 

taken when p≤0.05. 
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I. INTRODUCTION 

 

Typhoid fever is a severe life-threatening disease caused 

primarily by Salmonella enterica subspecies enterica serovars 

Typhi and Paratyphi A, B, or C. The disease is transmitted through 

faecal-oral route via contaminated water and food, especially by 

food-handling carriers. Early stage of the disease is characterized 

by high fever, abdominal pain, loss of appetite, weakness, malaise, 

dull continuous headache and diarrhea. At advanced stages there is 

often a protracted fever and mental dullness, peritonitis, intestinal 

bleeding, slight deafness and parotitis paratyphoid [1].  It is often 

encountered in tropical countries including Nigeria where they 

constitute serious sources of morbidities and mortalities [2]. Lack 

of access to safe water and inadequate sanitation may be important 

risk factors for typhoid fever.  

 

Treatment of Salmonella infection has become 

challenging because of emerging antibiotic resistance to first-line 

antibiotics and, more recently, the fluoroquinolones [3]. The 

emergence of multidrug resistant (MDR) Salmonella strains with 

resistance to fluoroquinolones and third-generation cephalosporins 

is now a subject of international concern and constitute serious 

problem that results in severe limitation of the possibilities for 

effective treatment of human infections. The problem has become 

endemic in many developing countries, causing enormous 

morbidity and high cost of treatment [4]. This has resulted in a 

pressing need to search for alternative and newer antimicrobials 

with novel mode of action against typhoid fever particularly from 

plants and their derivatives. Thus, the resistances of Salmonella to 

the outlined antibiotics couple with the high cost of treatment have 

prompted the present study on plants used for the treatment of 

typhoid fever in Adamawa State. 

 

 

II. MATERIALS   AND   METHODS 

 

Study Area 
 

Mubi is the head quarter of Mubi North Local 

Government Area of Adamawa State. It is situated in the North 

Eastern part of Nigeria, between latitude 10° 05' and 10° 30'N of 

the equator and between longitude 13° 12' and 13° 19'E of the 

Greenwich meridian. The climate is tropical with average climate 

of about 32-35oC in dry season and relative humidity ranging from 

28-45%mm and an average rainfall of about 1056mm [5], which 

usually start around May and ends in October. The majority of 

people of Mubi area are subsistence farmers, cattle rearers and 

livestock farmers; with few civil servants and business men and 

women.  

Mubi North and Mubi South has an international 

boundary, east, with the Republic of Cameroon and surrounded by 

three Local Government Areas of Adamawa State; Maiha, 

Michika and Hong Local Government Area to the south, north and 

west respectively. 

 

Collection of Plant Materials  

 

The leaves of all the plants (Mangifera indica, Psidium 

guajava, Carica papaya, Acacia sp, Musa paradisiaca, Moringa 

oleifera and Citrus sinensis) were collected at the end of the rainy 

season (4th - 8th October, 2017) around Gipalma area of Mubi 

metropolis. All the plants parts were identified and authenticated 

in the Botany unit of Department of Biological Science 

Technology, Federal Polytechnic Mubi, Adamawa State., Nigeria. 

 

Extraction Procedure 

 

The leaves of all the plants were properly washed, air-

dried at room temperature and ground to fine powder. 50 g of each 

of the powdered plant part was soaked in 200 ml distilled water 

and was allowed to stand for 48 hrs at room temperature after 

thorough    vortexing.   Each   mixture  was filtered using whatman 
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IV. RESULT 
 

The result in Table 1 showed the efficacy of all the plants extracts on albino rats as depicted by Widal test result. After infection with the 

typhoid bacilli, the level of infection with significant titres varies. Sixteen (22.2%), 44.4% and 33.3% of the rats had significant titre of 1:80, 

1:160 and 1:320 respectively. After treatment with the plants extracts, 66(91.7%) of the rats were cured completely of typhoid as there was 

no reaction with their serum. Only 5(6.9%) and 1(1.4%) of the rats had significant titre of 1:80 and 1:160 respectively. The result further 

showed that all the rats in group E, G and H treated with different concentrations of leave extracts of Acacia sp., C. papaya and mixture of 

all the seven plants were completely cured of typhoid as shown by their titres. Similarly, 7(77.8%.7%) rats in group A treated with P. 

guajava leave extract were cured of typhoid, 8(88.9%) rats in group B, C, D and F each treated with leave extracts of C. sinensis, M. indica, 

M. oleifera and M. paradisiaca were also cured of typhoid induced in them. Those that were not cured, had their titre reduced significantly 

from either 1:320-1:160 (as in the case of group D2), 1:320-1:80 (as in the case of group A3 and B3) or 1:160-1:80 (as in the case of A2, C3 

and F3). Two (2) out of three rats in Group I treated with ciprofloxacin were also cured of typhoid. However, the rats treated with 

10mg/body weight of ciprofloxacin was not cured completely; rather the titre was reduced from 1:160 to 1:80. All the rats in Group J (not 

treated) were not cured, one had the titre reduced from 1: 160 to 1:80, they were observed to be weak with raised fur, but no death was 

recorded. 

 

Table 1: Result of Widal test before and after treatment for plants extracts 
 

 

 

 

Group 

 

No of Albino 

rats/group 

BEFORE TREATMENT 
No of rats with  

Salmonella agglutinin 

AFTER TREAMENT 
No of rats with Salmonella aggluti

nin 

 

 

 

No. cured 

  1:80 1:160 1:320 1:80 1:160 1:320  

A1 3 1 1 1 0 0 0 3 

A2 3 1 2 0 1 0 0 2 

A3 3 1 1 1 1 0 0 2 

B1 3 1 2 0 0 0 0 3 

B2 3 1 2 0 0 0 0 3 

B3 3 0 0 3 1 0 0 2 

C1 3 0 1 2 0 0 0 3 

C2 3 1 2 0 0 0 0 3 

C3 3 1 2 0 1 0 0 2 

D1 3 1 1 1 0 0 0 3 

D2 3 1 0 2 0 1 0 2 

D3 3 1 1 1 0 0 0 3 

E1 3 0 1 2 0 0 0 3 

E2 3 1 1 1 0 0 0 3 

E3 3 0 1 2 0 0 0 3 

F1 3 0 3 0 0 0 0 3 

F2 3 1 1 1 0 0 0 3 

F3 3 1 2 0 1 0 0 2 

G1 3 1 1 1 0 0 0 3 

G2 3 0 1 2 0 0 0 3 

G3 3 0 1 2 0 0 0 3 

H1 3 1 1 1 0 0 0 3 

H2 3 1 2 0 0 0 0 3 

H3 3 0 2 1 0 0 0 3 

Total 72 16(22.2%) 32(44.4%) 24(33.3%) 5(6.9%) 1(1.4%) 0 66(91.7%) 

Legend: all subscript 1= treated with 100mg/kg, subscript 2= treated with 200mg/kg, subscript 3= treated with 400mg/kg, A= treated with  

P. guajava, B= treated with C. sinensis, C= treated with M. indica, D= treated with M. oleifera, E= treated with Acacia sp., F= treated with 

M. paradisiaca, G= C. papaya, H= treated with mixture of the 7 plants. 

 

 

Table 2: Result of Widal test before and after treatment for Control Group 
 

 

 

 

Group 

 

No of Albino 

rats/group 

BEFORE TREATMENT 
No of Rats with Salmonella agglutinin 

AFTER TREAMENT 
No of Rats with Salmonella aggluti

nin 

 

 

 

No. cured 
1:80 1:160 1:320 1:80 1:160 1:320 

I1 1 0 1 0 1 0 0 0 

I2 1 0 1 0 0 0 0 1 

I3 1 0 1 0 0 0 0 1 

J1 1 0 1 0 0 1 0 0 

J2 1 0 1 0 0 1 0 0 

J3 1 0 1 0 1 0 0 0 

Legend: I1 = treated with Ciprofloxacin (10mg/body weight), I2 = treated with Ciprofloxacin (20mg/body weight), I3= treated with  

Ciprofloxacin (10mg/body weight), J1, 2, 3 = not treated. 
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The result in Table 3 showed the mean weight of rats in each 

group before and after treatment. The mean weight of each group 

after treatment varies slightly from those before treatment but with 

no statistical difference (P=0.674). 
 

Table 3: Body weight of albino rats before and after treatment  

 

Group Before treatment 

Mean±MSE (g)a 

After treatment 

Mean±MSE (g)a 

A 177.5±11.79 174.7±9.43 

B 115.6±6.49 127.1±7.05 

C 118.8±5.53 118.3±5.71 

D 199.4±8.83 204.9±18.23 

E 155.7±11.97 153.9±7.75 

F 141.0±16.58 145.5±13.99 

G 121.4±14.48 112.9±4.72 

H 121.7±3.26 114.2±3.15 

I 110.5±3.49 116.8±3.86 

J 121.3±8.34 127.0±7.31 

Legend:  MSE= mean standard error, g= gramme,  

a=not significantly different  (P=0.674) 

 

V. DISCUSSION 
 

 

Result from previous studies on these medicinal plants 

in the same study area showed that these plants possessed various 

phytochemicals such as tannins, polyphenols, phlobatannins, 

cardiac glycosides, alkaloids, saponins and flavonoids [7]. 

Phytochemicals can have complementary and overlapping 

mechanisms of action in the body including modulation of 

hormone metabolism, modulation of detoxification enzymes, 

antioxidant effects and stimulation of the immune system. Several 

studies have reported that phytochemicals possess antibacterial 

activity [8, 9, 10] which may have been responsible for the in vivo 

anti-typhoidal activity portrayed by the plants extracts under 

study. 
 

 

Recently, many first line antibiotics use for treatment of 

typhoid have lost their potency due to the emergence of multi-drug 

resistant Salmonella Typhi which occurred primarily through 

acquisition and expression of resistance genes. In addition to this, 

antibiotics are sometimes associated with side effects such as 

allergic reactions, hypersensitivity and immune-suppression. 

Therefore, the need to explore plants derivatives for the 

development of alternative antimicrobial drugs for the treatment of 

typhoid related illnesses is indispensable. 
 

 

In this study, the group of experimental animals (Albino 

rats) treated with aqueous extracts of Acacia sp, Carica papaya 

and mixture of the seven (7) plants showed total clearance and 

100% protection from Salmonella Typhi. This finding collaborates 

with previous report [11] on Acacia nilotica whose findings showed 

complete clearance of typhoid.   A similar studies conducted by [12] 

showed that aqueous extract of fruits of Citrus sinensis confer 

anti-typhoid activity against Salmonella Typhi. In our present 

study however, leave extract of C. sinensis was used instead and 

the result showed that 8 out of 9 Salmonella infected rats were 

cured completely of typhoid. The marked clearance or reduction of 

Salmonella agglutinin portrayed by other plants extracts (such as 

Moringa oleifera, Carica papaya, Mangifera indica, Musa 

paradisiaca and Psidium guajava) on Salmonella infected rats 

confirmed the anti-typhoidal potency of the plants parts. These 

findings perhaps add to other plants with anti-typhoidal activity 

demonstrated in albino rats that includes Vivex doniana [13], 

Momordica charantia [14], Albazia ferruginea [15], Beniseed [16] 

among others. 

 

Furthermore, clinical signs of infection were rarely observed 

in   the   extract   treated   rats   after   the period of treatment. This 

observation was quite similar to previous reports [13, 16] on the 

use of some medicinal plants on Salmonella infected albino 

rats. In our study, none of the untreated rats died during the 

period of treatment but were observed to be weak and feed 

poorly. This observation contradicts previous findings which 

revealed that all untreated rats were killed after a period of 5-

7days of treatment [11, 13].  
 

The marked clearance and reduction of Salmonella 

agglutinin in the serum of typhoid infected rats treated with 

various concentrations of plants extracts under study confirmed 

the antimicrobial potency of the plant and therefore suggests its 

efficacy in the treatment of typhoid fever. 
 

The observed lack of significant changes on the 

weight of the experimental animals before and after treatment 

collaborates with previous findings on Annona muricata [17] 

and Coriandrum sativum [18]. This might be due to the fact that 

the measurement was taken immediately after the last day of 

the treatment; at this point the rats are still recuperating. They 

require more time to adjust, regain their appetite, feed well, 

regain their weight and increase in metabolic activities which 

will ultimately lead to significant increase in body weight. 

However, this result is in contrast to previous report which 

found out that all groups of experimental rats treated with leaf 

extract of Momordica charantia recorded steady increase in 

body weight [14]. Another report showed that weight gain or 

loss is a function of the dose administered to experimental 

animals. They observed an increased in the average body 

weights of the rats treated with 400 mg/kg and a corresponding 

decrease in weights of those treated with 200mg/kg of the 

extract of Ocimum gratissimum [19]. Increase in the body 

weight of infected but untreated rats as seen in our study was 

unexpected. However, this observation collaborates with 

previous findings which reported a sudden increase in body 

weight of infected but untreated rats from the six day [17]. 

According to them the reason might be due to the recovery of 

the rats as a result of the fighting activity of the increased 

White Blood Cell differentials. This observation might be true 

because Salmonella agglutinin titre of one out of the 3 rats in 

Group J (infected but untreated) drops from 1:160 to 1:80 as 

shown in our study. This observation can also be liken to that 

of a human case in which some victims of E. coli O157:H7 

infection recovered without treatment within 5-10 days [20]. 

Body weight change serves as a sensitive marker of the general 

health status of animals and it will be significant if the body 

weight loss that occurred is more than 10% from the initial 

weight [17]. Consequently, the non statistical difference 

observed in body weight of rats given plants extracts in this 

study indicates that the plants extracts under study does not 

interfere with the metabolism of the rats. 

 

VI. CONCLUSION 
 

The findings of this study provide pharmacological 

basis for the use of the plants under study in traditional 

medicine. The in-vivo anti-typhoidal potentials demonstrated 

by the crude extracts of all the plants and combination of the 

plants elucidate that the plants under study could serve as an 

excellent candidate for the development of new drugs for the 

treatment of diseases associated with Salmonella Typhi. We 

strongly recommend further investigation to determine toxicity 

level of these plants and to identify the bioactive components 

responsible for these impressive anti-typhoidal activities 

together with their mechanism of action. 
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