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Abstract: The effect of aqueous extract of Senna occidentalis leaves on typhoid fever induced albino 
rats was investigated. The preliminary phytochemical screening of the plant extract of Senna 
occidentalis indicates the presence of flavonoids, cardenolides, saponins, anthraquinones and 
alkaloids.The results showed that after nine(9) days of infection, the rats in group B(infected not 
treated) all died. The packed cell volume(PCV) for the group A(infected and treated) showed a 
decrease in the second week followed by a steady increase for the period of study. The serum alanine 
aminotransferase (ALT) and serum aspartate aminotransferase (AST) levels fluctuated. Serum urea and 
creatinine levels also fluctuated. Although the extract was able to treat the typhoid fever after the test 
period of four weeks, the wavering results observed in the liver enzymes (AST and ALT), urea and 
creatinine, may suggest some side effects on the liver and kidneys. 
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INTRODUCTION 

 
Despite the immense technology advancement in modern medicine, many people in Africa (approximately 

75% of the population) still rely on traditional healing practices and medicinal plants for their daily healthcare 
needs from which plants are selected as remedies or as ingredients to prepare herbal medicines 
(phytomedicines). Proven medicinal plants are used in treatment of diseases either alone or in combination with 
other plants. They are used as anti-infectious agents, anti-malarial, anti-tumoral agents, laxatives, cardiovascular 
and nerval remedies (Owonubi, 1998). In our laboratories in recent years, some of the widely used African 
medicinal plants have been selected for the investigation of their chemical constituents and biological activities, 
in an attempt to establish a scientific basis for their ethnomedical uses, one of such frequently used African 
medical plants is Senna occidentalis, (stink weed), and family Caesalpiniaceae, its species abound all over 
regions, and that have long been known among the natives of the coast of west Africa, particularly, in Nigeria 
and Ghana, to be effective in the treatment of dysentery and diarrhea which are mainly caused by 
microorganisms (Omoregbe et al, 1995), it is an erect herb, commonly found by the road sides, in ditches and 
waste dumping sites. Local healers in Jos and Niger State, Nigeria, have reported that the infusion of the leaves 
of Senna occidentalis is used as an effective treatment for typhoid. The potential of the leaf extract of S. 
occidentalis may be related to its antioxidant activity. The extract contains flavonoids which are powerful 
antioxidant polyphenolic compounds (Faure et al, 1990) have shown that flavonoids inhibit peroxidation of 
polyunsaturated fatty acids in cell membranes. Moreover, results have shown that flavonoids from Helichrysum 
genus inhibit the formation of superoxide ions and hydroxyl radicals, which are two strong peroxidation agents 
(Facino et al, 1990). In order to scientically appraise some of the ethnomedical uses of Senna occidentalis 
leaves, the present study was undertaken to investigate or aimed at confirming the efficacy of the aqeaous 
extract of Senna occidentalis leaves in the treatment of typhoid fever (as claimed by the Hausa and Nupe ethnic 
groups of Nigeria) and to alongside determine some of the possible side effects that the extract may have when 
used in the treatment of typhoid fever (Owonubi, 1988). 
 

MATERIAL AND METHODS 
 
Materials: 

Wister strain albino rats weighing 120-121g of either sex were obtained from an animal farmer in Ilorin, 
Kwara State, Nigeria and are used for the study the animals were kept and maintained under laboratory 
conditions (temp; 25-29,12h light and 12h darkness cycles) and fed with standard rat pellatised broiler fisher 
feed and water ad libitum. The animals were divided into three (3) experimental groups A (infected and treated), 
B (infected and not treated) and C (control) of four (4) animals per group and are used for the study. 

The Fresh matured plant of Senna occidentalis was obtained from a traditional healer at kasua gwari in 
Minna, Niger State, Nigeria between May, 2009 and June, 2009 and authenticated by the staff of the Department 
of Biological Sciences, Federal University of Technology, Minna, Niger State as the plant Senna occidentalis 
(stink weed), family, Caesalpiniceae. 
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Preparation Of Senna Occidentalis Leaf Aqueous Extract: 
The leaves of senna occidentalis were washed with distilled water and were air dried for 7 days, pounded to 

powder with a mortar and pestle and then it was weighed using an electric weighing balance. It was then 
refluxed with the use of the refluxing apparatus at 100�C for 2 hours using distilled water as solvent (70.0 
grams of solute to 0.70 liters of solvent). Afterwards, it was drained to remove the residue and the solution was 
further steam dried to obtain a sticky extract which was refrigerated. The sticky extract was then used to 
prepared dose of 200mg/kg of body weight, the group of rats had an average weight of 121 grams. 
 
Safe Dose Determination: 

Preliminary acute toxicity of the crude plant extract of Senna occidentalis was orogastically evaluated in rat 
at dose of 1000-3000mg/kg body weight for four rats. Observation of the animals after dosing was noted over a 
period of 72 hours for clinical signs and mortality.  
 
Phytochemical Screening: 

The phytochemical analysis of the plant extract of S. occidentalis is presented in table 2 below. The aqeaous 
extract of S. occidentalis leaves was screened for tannins, anthraquinones, saponins, ardenolides, flavonoids and 
alkaloids according to the method described by Trease and Evans ( Trease et al, 2002, and Nuhu et al, 2007). 
 
Determination Of Serum Aspartate Aminotransferase (Ast): 

Oxaloacetate produced by the transamination activities of AST is spontaneously decarboxylated to 
pyruvate, is measured by hydrazone formation after the pyruvate has reacted with 2, 4-dinitrophenylhydrazine. 
The brown colour formed is measured colorimetrically at 510nm (Reitman and Frankel, 1957). 

α- ketoglutarate + L-aspartate        AST       L- glutamate + oxaloacetate 
Procedure: 

a. 0.5ml of  AST substrate was pipette into a test tube and placed in constant temperature water bath for 5 
minutes at 37�C 

b. 0.10ml of unheamolysed serum was added and mix 
c. The mixture was incubated for exactly 60 minute at 37�C after which 0.50ml of 2,4-

dinitrophenylhydrazine reagent was added and mixed, it was allowed to stand at room temperature for 20 
minutes. 

d. 5.0ml of 0.40M sodium hydroxide was added, mixed by inversion and allowed to stand for another 5 
minutes. The absorbance was measured with a spectrophotometer at wavelength of 510nm using distilled 
water as blank. 

 
Determination Of Serum Alanine Aminotransferase (Alt): 

The pyruvate formed as a result of transamination activities of ALT reacts with 2,4-dinitrophenylhydrazine 
to give a brown coloured hydrazine which is measured colorimetrically at 510nm (Reitman and Frankel, 1957). 
Thus the substrate here is ALT and incubated for 30 minute. 

L- alanine + α –ketoglutaric acid      ALT        pyruvate + L- glutamate 
Pyruvate + NADH + H+      LDH       L- lactate + NAD 

 
Determination Of Serum Urea: 

When urea is heated in strongly acidic conditions with substance such as diacetyl, CH3COCOCH3, 
CO.C=NOH. Yellow condensation compounds are formed, the reaction is intensified by the presence of 
polyvalent ions such as ferric ions and then a red coloured complex is formed which is more linear with 
concentration than the yellow one. The intensity of the red complex is measured colorimetrically and its 
intensity is proportional to the concentration of urea in the sample (Natalson et al, 1965) 

Urea + H2O urease     2NH3 + C02 
NH2 + salicyclate  Nitroprusside    2,2-dicarboxyiodophenol 
Procedure 
Reagent                                           Test                                 Standard                           Blank 
Distilled water                                  2ml                                   2ml                                2ml 
Serum           20μl                                    -                                     - 
Standard (100mmol/l)                         -                                      20μl                                - 
Distilled water                                     -                                        -                                  20μl  
Working colour reagent                     1ml                                   1ml                               1ml 
Working acid reagent                         1ml                                   1ml                               1ml 
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The content of the tubes was mixed thoroughly and placed in boiling water for 20minutes. Afterwards, it 
was allowed to cooled and the optical density was read at wavelength of 520nm using the blank prepared to set 
zero. 
 
Determination Of Serum Creatinine By Jaffe’s Reaction: 

Creatinine gives a red colour with alkaline solution or picric acid. The red colour is measured in the 
presence of a light background yellow colour and the solutions appear orange at low creatinine concentrations, 
optical densities are very low and precision is therefore limited (Rebery-folin, 1967). 

procedure  
Reagent                               Test                                          Standard                                       Blank 
Distilled water                    1.50ml                                             -                                               2.0ml 
10% sodium tungstate        0.50ml                                             -                                                   - 
2/3 M H2SO4                     0.50ml                                             -                                                   - 
After mixing well, it was centrifuged for 10 minutes at 1200rpm 
Supernatant                        1.50ml                                              -                                                   - 
Standard                                  -                                               1.50ml                                             - 
0.75M NaOH                      0.50ml                                          0.50ml                                         0.50ml 
Picric acid                            0.50ml                                          0.50ml                                         0.50ml 
Each standard were mixed and allowed to stand for 15 minutes. The optical density was read at 520nm 

using the blank prepared to set zero. 
 
Determination Of Packed Cell Volume (Pcv): 

The PCV was determined with the use of heparinised heamatocrit tubes. The tubes were filled with blood 
sample to at least 2/3 of the tube and one end sealed with plasticine. The tubes are placed in the micro 
heamatocrit centrifuge and spinned for 5 minute at 3000rpm. The PCV was then read with the reader in 
percentage. 
 
Results: 
 
Table 1: Safe dose of S. occidentalis extract administered to rats. 

Dose (mg/kg bw)                            Clinical observation                                                                    Mortality 
1000                                               animal appeared normal                                                                0/4 
1500                                                animal showed no distress                                 0/4 
2000          salivating lacrimation                                 0/4 
2500          erythema                                  0/4 
3000          abdominal writhing prostration                                   ¼ 

 
Thus, the phytochemical analysis of the aqueous plant extract of S.occidentalis was screened and indicates 

the presence of tannins, anthraquinones, saponins, ardenolides, flavonoids and alkaloids according to the 
methods described by Trease and Evans, 2002, and are presented in table2 below. 
 
Table 2: Results of Phytochemical analysis of aqueous extract of S. occidentalis leaves. 

Phytochemical                   Test                                 Observation                                         Indication 
Tannins                             ferric chloride                +ve (Blue-green colour)                         present 
Anthraquinones                  -                                    +ve (Bright pink colour)                        present 
Saponins                           frothing test                   +ve (frothing)                                         present 
                                         Haemolysis test             +ve (Turbidity)                                       present 
Cardenolides                     Kellerkillani                    +ve (Blueish-green colour)                    present 
Flavonoids                        ferric chloride                 +ve (Green colour)                                present 
Alkaloids                           Meyer                            +ve (turbidity)                                       Absent    

 
The plant extract showed appreciable effect on Salmonella typhi but survived longer than the control due 

probably to the observed phytochemical constituents and potentially due to its antioxidant activity.  
 
Table 3: Average percentage PCV of rats fed 200mg/kg bw extract of Senna occidentalis against Salmonella typhi. 

 
      WEEK 

 
         CONTROL(C) 

       
 EXPERIMENTAL GROUPS 
                  A(%)                      B(%) 

         0         53.67± 0.33*            54.67± 0.33             55.67± 0.88 
         1         56.67± 0.67            44.67± 0.63             DEAD 
         2         55.00± 0.58            48.67± 0.63             DEAD 
         3        56.67± 0.88            55.30± 1.45             DEAD 

 *The values are expressed as mean ± SD for three rats, P< 0.05 
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GROUP A: Rats infected with salmonella typhi and treated with 200mg/kg body weight aqueous extract    
of senna occidentalis. 

GROUP B: Rats infected with salmonella typhi but not treated. 
GROUP C: Rats not infected nor treated.  

 
Table 4: The results of serum alanine aminotransferase (ALT) levels of rats fed 200mg/kg body weight aqueous extract of Senna 

occidentalis.  
 
      WEEK 

 
         CONTROL(C) 

               EXPERIMENTAL GROUPS 
            A(IU/L)             B(IU/L) 

         0         24.30± 0.88*            25.30± 0.67             26.00± 0.33 
         1         26.00± 2.00            48.67± 0.33             DEAD 
         2         24.30± 0.67            25.30± 0.33             DEAD 
         3        24.67± 1.20            30.30± 1.45             DEAD 

* The values are expressed as mean ± SD for three rats, P< 0.05 

 
GROUP A: Rats infected with Salmonella typhi and treated with 200mg/kg body weight aqueous extract    

of Senna occidentalis. 
GROUP B: Rats infected with Salmonella typhi but not treated. 
GROUP C: Rats not infected nor treated.  

 
Table 5: The result of serum aspartate aminotransferase (AST) levels of rats fed 200mg/kg body weight aqueous extract of Senna 

occidentalis. 
 
      WEEK 

 
         CONTROL (C) 

               EXPERIMENTAL GROUPS 
                  A(IU/L)                      B(IU/L) 

         0         103.33± 0.88*           104.67± 0.67             103.67± 1.45 
         1         103.33± 1.45            131.67± 1.45             DEAD 
         2         102.33± 0.67            89.00± 1.53             DEAD 
         3        103.33± 0.88            105.33± 0.67             DEAD 

 * The values are expressed as mean ± SD for three rats, P< 0.05 

 
GROUP A: Rats infected with Salmonella typhi and treated with 200mg/kg body weight aqueous extract    

of Senna occidentalis. 
GROUP B: Rats infected with Salmonella typhi but not treated. 
GROUP C: Rats not infected nor treated.  

 
Table 6: The serum urea levels of rats fed 200mg/kg body weight aqueous extract of Senna occidentalis. 

 
      WEEK 

 
         CONTROL (C) 

               EXPERIMENTAL GROUPS 
                  A(IU/L)                      B(IU/L) 

         0         3.43± 0.03*           3.50± 0.03             3.67± 0.03 
         1         3.60± 0.12            6.27± 0.20             DEAD 
         2         3.60± 0.12            2.90± 0.12             DEAD 
         3        3.63± 0.09            3.47± 0.07             DEAD 

 * The values are expressed as mean ± SD for three rats, P< 0.05 

 
GROUP A: Rats infected with Salmonella typhi and treated with 200mg/kg body weight aqueous extract    

of Senna occidentalis. 
GROUP B: Rats infected with Salmonella typhi but not treated. 
GROUP C: Rats not infected nor treated.  
 

Table 7: The serum creatinine level of rats fed 200mg/kg body weight aqueous extract of Senna occidentalis. 
 
      WEEK 

 
         CONTROL (C) 

               EXPERIMENTAL GROUPS 
           A(IU/L)            B(IU/L) 

         0         42.33± 0.88*           42.33± 0.67             40.67± 0.33 
         1         43.67± 0.88            40.67± 0.33             DEAD 
         2         41.67± 0.88            47.33± 0.88             DEAD 
         3        42.67± 0.67            48.33± 1.20             DEAD 

 * The values are expressed as mean ± SD for three rats, P< 0.05 
 
GROUP A: Rats infected with Salmonella typhi and treated with 200mg/kg body weight aqueous extract    

of Senna occidentalis. 
GROUP B: Rats infected with Salmonella typhi but not treated. 
GROUP C: Rats not infected nor treated.  
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Discussion: 
From the results obtained in table 1, it can be observed that there was a decrease in the packed cell volume 

levels of the experimental group followed by a steady increase during the study period. The phytochemical 
constituents of the crude plant extract of Senna occidentalis indicate the efficacy and effect against Salmonella 
typhi. Also, from Tables 2 and 3, it can be observed that there was a decrease in the packed cell volume (PCV) 
of the experimental group and followed by a steady increase for the period of study. The anaemic condition 
noticed in the second week may be as a result of the loss of vitamins through diarrhea (Collier, 1998) which is 
one of the symptoms of typhoid fever while the gradual increase in the PCV can be attributed to the clearance of 
the typhoid bacillus from the blood by the aqueous extract of Senna occidentalis. 

From the results obtained in table 4 and 5, it can be shown that Senna occidentalis aqueous leaf extract 
brought about an increase in both ALT and AST levels in the second and fourth weeks but a lower level was 
noticed in the third week. These fluctuations may be due to a malfunction in the liver cells. The most commonly 
used markers of hepatocyte injury are aspartate aminotransferase (AST) and alanine aminotransferase (ALT). 
While ALT is cytosolic, AST has both cytosolic and mitochondrial forms (Johnston, 1999). These enzymes, 
ALT and AST are contained in the hepatocyte but during cell death, the content of the liver cells leaks out into 
the blood. When cell death is by necrosis (mass death), high serum enzyme is observed but if cell death is by 
apoptosis (programmed cell death), low serum enzyme results (Christopher, 2007). 

Tables 6 and 7 shows the results for urea and creatinine levels respectively. It can be observed that there 
was an increase of both urea and creatinine levels in the second and fourth weeks but a low level in the third 
week. A low clearance values for creatinine and urea indicate diminished ability of the kidneys to filter these 
waste products from the blood and excrete them in the urine. As clearance level decreases, blood levels of 
creatinine and urea increases. An abnormally elevated blood creatinine is a more specific and sensitive indicator 
of kidney disease than the urea, this is because creatinine production depends on the muscle mass which 
fluctuates. (Ford-Martin, 2002). Hence, these fluctuating results of the urea and creatinine may be due to 
impaired kidney malfunction. It can be concluded that the aqueous extract of Senna occidentalis has the 
potential for typhoid fever treatment but the wavering AST, ALT, urea and creatinine levels indicate a side 
effect on the liver and kidney which may attract further investigation. 
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