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Introduction: Analgesic potency of Annona senegalensis (crude stem-bark methanolic extract) and piroxicam on 

castrated and testosterone-treated male Wistar rats were evaluated.  
Methods: Twenty-five (25) mature male Wistar rats with average body weight of 184 ± 4.1 g were randomly 

allocated into five groups of five (n = 5) rats each. Groups I and II were non-castrated (NC) and treated as follows: 

group I (NC + Annona senegalensis {AS; 910mg/kg}), while group II (NC + piroxicam {PRX; 10mg//kg}). Rats 
in groups III, IV and V were castrated and treated as follows: castrated (CS) + distilled water {DW; 0.5ml/rat}); 

(CS + Annona senegalensis {AS; 910mg/kg}); (CS + AS + Testosterone 400µg/rat) respectively. The latent period 

of pain sensation (analgesic time) was determined using hot plate thermal method, and recorded in seconds.  
Results: Latent period of analgesia in rats was recorded at 0, 30-, 60-, 90-, and 120-mins post treatment with A. 

Senegalensis and piroxicam. The serum concentration of testosterone post experiment showed higher levels in 

group II rats (NC+PRX; {4.3ng/ml}) while group III and V rats had the lowest concentration (CS+DW; 
CS+AS+TES {2.9ng/ml}) and group IV rats all died after the experiment (CS+AS). The findings of the study 

indicated that the analgesia effect of A. senegalensis is higher than the piroxicam-induced analgesia (3.8±1.2 vs 

1.0±0.0sec, 2.0±1.4 vs 1.0±0.0sec) at 30mins and 60mins in groups I and II respectively.  
Significance: Castration and testosterone replacement did not affect the Analgesic effect of Annona senegalensis 

while castration enhanced the latent period of thermal pain sensation. 
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Introduction 

Traditional animal medicine, recently referred to as                   

ethnoveterinary practice, dates back to centuries even prior to 

advent of orthodox veterinary practice in many countries      

(Eduvie, 2000). In spite of the numerous benefits of orthodox 

veterinary practice in increasing productivity and treatment of 

disease conditions in animals, it is however without various 

problems such as high cost of medicine, inadequate supplies, 

short half-life and increased demand and inaccessibility by      

rural farmers (Eduvie, 2000). These necessitate pastoralists and 

other livestock owners to appreciate the beneficial effects of 

plant extracts on animals for diagnosis and treatment of            

different disease (Nuru, 2000). 

Traditionally, extract from different parts of Annona                 

senegalensis is reported to be used in the treatment of guinea 

worm infestations, gastro-enteritis, snake bites, toothache,     

respiratory infections (Mbuya et al., 1994), cancer, cough, 

wound dressing (Abdullahi et al., 2003), stomach ache,            

venereal disease, chest pain, dizziness, dermatological            

conditions 

 

conditions (Bentje, 1994) and anti-malarial effect (Yisa et al., 

2010). 

Pain perception is an important issue in diagnosis and                

management/treatment of various diseases in both humans and 

animals. Pain receptors are widely distributed in superficial       

layers of skin and in some internal organs as free nerve endings, 

which reacts to stimuli whenever there is tissue damage (Guyton, 

2006). Pain that is transient and normally evoked stimuli, which 

are not associated with significant tissue damage may be               

regarded as beneficial and serves as physiological warning for 

potential tissue damaging situation (nociceptive pain). More    

persistent pain associated with hyperalgesia and tenderness, 

which differs in quality but usually associated with the process 

of inflammation is considered normal protective response to mild 

tissue damage (Wall and Melzack, 1994). Guyton (2006), puts 

pain into two types, the first which is fast, sharp, pricking, acute 

and electric pain felt within 0.1 second after application of      

stimuli and usually does not involve deeper tissues of the body. 

The second is the slow, aching, chronic, throbbing and nauseous 

pain that involves the destruction of deeper tissue structures and 

felt after a second, 
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felt after a second, which increases with time. Substances used 

to alleviate or reduce pain are known as analgesics and they       

include: Aspirin, piroxicam, indomethacin and morphine.     

However, due to unwanted side effects of these orthodox drugs, 

herbs and medicinal plants including A. senegalensis, Ficus     

racemosa linn and Scoparia dulcis are used as alternatives         

especially by rural dwellers (Ibrahim et al., 2010). Knowledge of 

sexual dimorphism in the morphology and function of central 

nervous system is becoming detailed both in humans and animals 

(McEwen, 1999). The observation of sex difference in analgesia 

implies gonadal steroids modulate sensitivity to analgesics   

(Mogil et al., 2000). Gonadal steroids influence in analgesia            

produced by drugs and stress have been detailed out (Fillingim 

and Ness, 2000). Testosterone and oestradiol may alter opiod    

absorption, distribution (Ratka, 1995) and metabolism (Blanck 

et al., 1990). Females might be more sensitive to k-opoid            

analgesia due in part to neural circuit underlying the mechanism 

is affected by circulating gonadal hormones and increasing the 

system output. All conversely, the sex difference may arise       

because the female neural circuit mediating k-opoid analgesia 

has higher output than the male neural circuit (Rebecca et al., 

2004). There is paucity of information on the effect of castration 

and testosterone administration of the analgesic potencies of 

piroxicam and stem-bark methanolic extract of A. senegalensis. 

Therefore, the study aimed at determining the effect of castration 

and testosterone administration on the analgesia of both A.       

senegalensis and piroxicam in adult male Wistar rats.  

Materials and methods 

Plant material and preparations of aqueous methanolic extract 

of Annona Senegalensis 

Fresh stem back of A. senegalensis was collected at Area BZ 

staff quarters of Ahmadu Bello University (ABU) Zaria. The 

plant was identified in the herbarium of the department of          

Biological Sciences, A.B.U., Zaria, and a specimen was              

deposited with voucher number: A798. The peeled stem bark of 

the plant was air dried and pound to powdered form using mortar 

and pestle. The powdered bark was cold-extracted in a percolator 

(Brain and Turner, 1975) using methanol as solvent mixed in a 

ratio of 1:3. A total of 210 g of the powdered stem bark was 

placed into a cylindrical percolator and 630 mL of methanol was 

added using a plastic funnel. The mixture was allowed to stand 

in the percolator for 12 hours. The percolate was then transferred 

into a water bath set at 60ºC in order to concentrate the plant 

extract into dark-brown solid residue. 

Phytochemical screening  

The methanolic extract of the A. senegalensis was evaluated for 

the presence of flavonoids, tannins, alkaloids, saponins,            

glycosides, steroids and triterpenes using standard procedures 

(Brain and Turner, 1975). 

Determination of LD50 of crude stem-bark methanol extract of 

Annona Senegalensis 

The method of Lork (1983) was used for the determination of 

LD50. Nine rats were divided into three groups of three rats each. 

The rats were fasted for 12 hours of water and 24 hours of food. 

Using insulin syringe attached to a curved blunt 18G needle     

covered with a plastic hose, the rats received oral treatment of 

1600, 2600 and 3600 mg/kg of A. senegalensis for groups I, II 

and III respectively. Thereafter, the rats were closely observed 

for 72 hours for signs of toxicities or death. No sign of toxicity 

was observed. After two weeks, the second phase of LD50 was 

carried out. The rat (n=1) received oral treatment for the second 

phase of LD50 as follows: 4600, 5600, 6600, 7600, 8600, 

9600mg/kg of A. senegalensis extract for groups I, II, III, IV, V 

and VI respectively. Subsequently, the rats were observed for 72 

hours for any sign of toxicity or death. The rat in group VI died 

within 36 hours and decreased feed intake and depression were 

observed in the group III, IV, and V rats.  

Calculation of LD50: 

The LD50 was calculated using Lorke method (1983) as: 

LD50 = (minimum dose that killed the rats +maximum dose that 

did not kill the rats)/2 

LD50= 8600mg + 9600mg ÷ 2 

To determine the dose to be used for the experiment, 1/10th of the 

LD50 was used. The range of weights of the experimental animals 

were 155 - 229g. Concentration of A. Senegalensis in distilled 

water used was 50% (500mg/mL). Lowest Volume administered 

per OS was 0.28mL (910mg/kg ×0.155kg ÷500mg/mL). While 

the highest volume administered per OS was 0.42 (910mg/kg 

×0.229kg ÷ 500mg/mL). Thus, the dose range administered was 

0.28mL – 0.42mL 

Method of castration 

Open castration was done on the animals. The inguinal pouch 

was shaved and disinfected with 1% chlorhexidine. Anaesthesia 

was achieved using linear infiltration of paramedian raphae of 

the inguinal pouch using 5ml of 5% lidocaine. Incision was made 

and the testes were expressed out and ligated using 2.0 chromic 

catgut size. The testes were then resected and the inguinal pouch 

was closed using two interrupted sutures with nylon. The animals 

were allowed to recover from the castration during a period of 

14 days before the experiment commenced. 

Experimental grouping and Treatment 

The rats were grouped into five groups (n=5) and treated as       

follows: group I (NC + AS {910 mg/kg p.o}), group II (NC+ 

PRX {10 mg/kg i.m}), group III (CS+ DS {0.5 mL/rat p.o}), 

group IV (CS+AS {910 mg/kg p.o}) and group V (CS+AS {910 

mg/kg p.o} + TES 400 µg/rat i.m). The rats in all the groups were 

fasted for six hours prior to the commencement of the                   

experiment. Group I rats were given A. senegalensis extract at a 

dose of 910 mg/kg orally at 0 min. Group II rats were given 

piroxicam at a dose of 10 mg/kg intramuscularly at 0 min. group 

III rats were given 0.5 mL of distilled water per rat orally at 0 
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min. Group IV rats were given A. senegalensis at a dose of 910 

mg/kg orally at 0 min. Lastly, group V rats were given                  

testosterone intramuscularly 24 hours prior to the                       

commencement of the experiment and A. senegalensis extract at 

dose of 910 mg/kg orally at 0 min. 

Determination of Analgesic Effect of A. Senegalensis 

The hot thermal plate method (Turner, 1965) was used. The hot 

plate was regulated at 55ºC and the rats were put in a beaker on 

the hot plate. The latent period of analgesia (in seconds) was     

recorded when the rats started lifting their legs and making         

attempts to jump out. The readings were taken at 0, 30, 60, 90 

and 120 mins for rats in all groups.  

Hormonal assay 

The rats were euthanized in chloroform filled jar and blood was 

collected by venipuncture of the jugular vein. The blood was   

collected in a sample bottle free of anticoagulant and allowed to 

stay for 3hours. The serum was decanted into clean sample      

bottles and stored at -20ºC until analysed for testosterone.        

Testosterone analysis was done using an ELISA testosterone kit. 

Serum was harvested from the rats 24 hours after the experiment. 

The analysis was done at the Department of Chemical Pathology, 

ABUTH, Shika, Zaria. 

Data analysis 

The data collected was expressed as mean (± SEM) and analysed 

using one-way analysis of variance (ANOVA). Differences       

between mean values were compared using Tukey`s post hoc 

test. The Graph-pad Prism for windows (2003) statistical          

package was used for the analysis. Values of p < 0.05 were      

considered significant. 

Results 

The mean (± SEM) latent period of thermal pain response at 30 

mins post-treatment with A. senegalensis was longer in group I 

(NC + AS) rats than those in group II (NC + PRX) (3.8 ± 1.2 vs 

1.0 ± 0.0 sec; P < 0.05; Table III). Similarly, at 60 min post-      

treatment, the latent period of thermal pain response was longer 

P < 0.05; Table III in group I [(NC + AS) than in groups II (NC 

+ PRX), III (CS + DW), and V (CS + AS + TES) {2.0 ± 0.4 vs 

1.0 ± 0.0, 1.6 ± 0.2, 1.0 ± 0.0 and 1.2±0.2 sec respectively}]. 

Mean latent period of thermal pain response in group III (CS + 

DW) was longer P > 0.05 at 0 min than at 60 min, 90 min and 

120 min, (3.4 ± 0.2 vs 1.6 ± 0.2, 1.2 ± 0.2 and 1.6 ± 0.4sec           

respectively). Similarly, mean latent period was longer P < 0.05 

in group V (CS + AS + TES) rats at 0 min than at 30, 60, 90, and 

120 min respectively (3.4 ± 0.2 vs 1.6 ± 0.2, 1.0 ± 0.0, 1.2 ± 0.2 

and 1.0 ± 0.0 sec; Table III). Group II rats (NC + PRX) had 

higher serum testosterone concentration relative to rats in group 

I (NC + AS), III (CS + DW) and V (CS + AS + TES) rats,            

respectively (4.3 mg/mL vs 3.7 mg/mL, and 2.8 mg/mL;            

Figure I). 

 

DISCUSSION 

The significantly longer latent period to thermal pain response 

observed at 30 min in group 1 (NC + AS) as compared to group 

II (NC + PRX) rats r suggest that A. senegalensis given at 

910mg/kg had better analgesic effect than piroxicam at 10mg/kg 

in non-castrated rats. This finding supports the traditional use of 

A. senegalensis in the management of painful conditions (Mbuya 

et al., 1994). The longer latent period of thermal analgesia         

observed in group III (CS + DW) and group V (CS + AS + TES) 

rats at 0 min as compared to 30 min, 60 min, 90 min, and 120 

min, may suggest that castration alone enhance the latent period 

of thermal pain sensation. This pro-analgesic effect of castration 

may be attributed to the lower level of peripheral testosterone 

concentration observed in the present study in castrated rats 

(group III and V) as compared to the non-castrated rats (group I 

and II). Testosterone depresses immune response (Angele, 

1998a; Angele et al., 1998b; Wichman et al., 2011) and              

castration (Angele, 1999) and testosterone receptor blockade (Ba 

et al., 2000; Messingham et al., 2001; Remmers et al., 1997)     

attenuates this depression. Therefore, since testosterone is        

pro-inflammatory (Kawu et al., 2011) and pain mediators like 

bradykinins, serotonin, prostaglandins and substance p 

(Rhoades, 2004), are important components of inflammatory     

response, testosterone depression of inflammation may also      

depress their activity. Hence decreased circulating testosterone 

levels due to castration may have caused decreased secretion and 

activity of the pain mediators, which in turn may have enhanced 

the thermal analgesia system of the rats. The similarity in serum 

testosterone level in groups III and V rats suggests that               

significant metabolism and excretion of the replacement             

testosterone have occurred within 24 hours in group V to the     

extent that its experimental status became similar to group III 

rats excepts for the treatment with A. senegalensis. In effect this 

means that A. senegalensis may not affect the acute analgesia 

system in castrated rats. However, the fact that group III and V 

rats had similar serum serum testosterone concentration and      

latent period of thermal analgesia at 0 min suggests that the acute 

analgesic effect of A. senegalensis may not be affected by         

castration and testosterone replacement. 

 

Conclusion 

From the findings of this study, the following conclusions were 

drawn: It was concluded that the analgesic effect of A.                 

senegalensis was better than piroxicam. Castration and               

testosterone replacement did not affect the analgesic effect of A. 

senegalensis. Also, castration enhanced the latent period of onset 

of thermal pain sensation. 
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Table 1. The phytochemical composition of methanolic stem-bark extract of Annona senegalensis 

Phytochemical constituents Inference 

Alkaloids +++ 

Anthraquinones +++ 

Flavanoids ++ 

Cardiac glycosides +++ 

Phenols +++ 

Saponins ++ 

Tannins ++ 

Gum/Mucilages + 

Terpenoids +++ 

Steroids +++ 

Xanthoprotein + 
Legends +++= highly present, ++= moderately present, += slightly present 

Table 2. Between group comparison of mean (±SEM) thermal response time in castrated and non-castrated rats following treatment 

with A. senegalensis and testosterone 

Group  Treatment                 Observation period (sec) 

  0 min 30 min  60 min 90 min 120 min 

       

I NC + AS 2.2 ± 0.2 3.8 ± 1.2a 2.0 ± 1.4a 1.8 ± 0.4 2.0 ± 0.3 

II NC + PRX 2.0 ± 0.3 1.0 ± 0.0a 1.0 ± 0.0b 1.8 ± 0.4 2.2 ± 0.7 

III CS + DW 3.4 ± 0.2 2.0 ± 0.5ab 1.6 ± 0.2b 1.2 ± 0.2 1.6 ± 0.4 

IV CS + AS 2.2 ± 0.6 2.0 ± 0.5ab 1.0 ± 0.0b 1.0 ± 0.0 2.2 ± 0.6 

V CS + AS + TES 3.4 ± 0.2 1.6 ± 0.2ab 1.0 ± 0.0b 1.2 ± 2.4 1.0 ± 0.0 

AS = Annona senegalensis; PRX = Piroxicam; TES = Testosterone CS = Castrated; NC = Non-castrated; DW = Distilled water; a, b = values with different superscripts 
within rows are statistically significant (P < 0.05) 

 
Table 3. Within group comparison of mean (±SEM) thermal response time in castrated and non-castrated rats following treatment with 

A. senegalensis and testosterone 

Group  Treatment                 Observation Period (sec) 

  0 min 30 min  60 min 90 min 120 min 

I NC + AS 2.2 ± 0.2 3.8 ± 1.2 2.0 ± 1.4 1.8 ± 0.4 2.0 ± 0.3 

II NC + PRX 2.0 ± 0.3 1.0 ± 0.0 1.0 ± 0.0 1.8 ± 0.4 2.2 ± 0.7 

III CS + DW 3.4 ± 0.2a 2.0 ± 0.5ab 1.6 ± 0.2b 1.2 ±0 .2b 1.6 ± 0.4b 

IV CS + AS 2.2 ± 0.6 2.0 ± 0.5 1.0 ± 0.0 1.0 ± 0.0 2.2 ± 0.6 

V CS + AS + TES 3.4 ± 0.2a 1.6 ± 0.2b 1.0 ± 0.0b 1.2 ± 2.4 1.0 ± 0.0b 

AS = Annona senegalensis; PRX = Piroxicam; TES = Testosterone; CS = Castrated; NC = Non-castrated; DW = Distilled water; a, b = values with different superscripts 
within rows are statistically significant (P < 0.05) 
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Figure 1. Serum concentration of testosterone concentration in castrated and non-castrated rats following treatment with Annona  

senegalensis and testosterone 
AS = Annona senegalensis; PRX = Piroxicam; TES = Testosterone; CS = Castrated; NC = Non-castrated; DW = Distilled water 
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