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  ملخص البحث
 Guiera senegalensisتم خلط بدرة أوراق نبات  .ھورش 9الى  6بين  افى ماعز نوبى من الجنسين تتراوح أعمارھھذه الدراسة  جريتأُ 

ً  126فى اليوم لمدة  وزن كجم/جم 2أو  1رعت للماعز بجرعة بالماء و جُ  . حيوية و ةأحدث النبات تسمم مزمن فى عالمات وتغيرات مرضي. يوما
أما األثار المرضية فكانت موه الصدر،موه التامور،موه البريتون و . اإلسھال المائى وفقدان الشھية و اإلضطرابات التنفسية: من عالمات التسمم
لقد تم ربط ھذه التغيرات بنشاط إنزيمى . حص النسيجى إحتقان ونزف ونخر فى الكبد و الكليتين و تضخم البنكرياسأظھر الف. زيادة حجم الكبد

AST   وALP  و لقد لوحظ أن الذكور أقل تأثراً بتجريع . و البوتاسيوم فى مصل الدم ومكونات الدم األخرى و الصوديومسترول وتراكيز الكول
فى  وزن كجم/جم 1نفقت أنثى وذكر من التى جرعت . النبات من اإلناث و أن ھنالك زيادة تدريجية فى متوسط أوزان جميع الحيوانات المعالجة

  .على التوالى اليوم السادس و الثانى و األربعون
Summary 

The study was conducted on Nubian goats of 6 to 9 month-old and of both sexes. 
Dried leaves powder of Guiera senegalensis was mixed with water and drenched to the 
animals at a dose of 1 or 2 gm/kg/day for 126 days.  

Chronic toxicity was evidenced by clinical signs pathological and biochemical 
changes. The main signs were watery diarrhoea, inappetance, dullness, weakness of the 
hind limbs and respiratory distress. Later, these signs disappeared and the animals 
appeared healthy. The most evident pathological findings were hydrothorax, 
hydropretonium, hydropericardium and enlarged liver. Histopathological changes were 
congestion, degeneration and necrosis of the liver, kidneys and intestinal villi which 
showed intense infiltration of inflammatory cells and pancreatic hyperplasia. These 
changes were correlated with the activity of asparate amino transferase (AST) and 
alkaline phosphatase (ALP) the concentration of cholesterol, sodium and potassium in 
the serum, and with the haematological values. The effect of the plant on male was less 
marked than female goats. However, there was a gradual increase in mean body-weight 
of both sexes. One female and one male goat that received the plant at a dose of 
1g/kg/day, died on day 6 and 42, respectively. 

Introduction 
Guiera senegalensis, J.F. gmel (Combrataceae), is one of the most important West 

African medicinal plants, often used to treat a variety of microbial infections. The most 
frequently used part of the plant is the leaf; its medical use is being corporated by several in vitro 
antimicrobial activity studies. The morphology and anatomical characters of leaf were studied for 
the first time by Olga et al (2008).  

The leaves have been found to contain four flavonoids namely; catechin, myricitrin, rutin 
and quarterin (Ficarra et al., 1997). It has also been found to contain saponins, alkaloids, tannins 
and mucilage. Nine galloylquinic acids were isolated by column chromatography and preparative 
HPLC from different parts of G. senegalensis. The leaves, galls, stems and roots showed 
quantitative and qualitative differences with respect to the chemical composition of their tannins 
(Nathalie et al., 1999).              

In the Sudan, this plant is available in the western parts of the country, especially in 
Kordofan and it is locally known as Ghebbeish. It was widely used in the folk medicine as anti-
leprosy and for treatment of febrifuge as well as for hypertension and hyperglycemia (El-Ggazali 
et al., 1994; El- Gazali, 1997). The plant was found to have significant viricidal effect against 
Herpes simplex virus type 1 (Silva et al., 1997). Osman (2009) reported that the leave extracts 
have acaricidal effects against Hyalomma anatolicum tick. They induced 91-100% mortality of 
H. anatolicum larvae as well as it decreased hatchability of embryonated eggs. 
 Although G. senegalensis has a wide range of traditional uses, data on its toxicity are 
virtually up to now limited. Fatih EL Rahman et al (2008) reported that treatment of wistar albino 
rats with G. senegalensis extracts resulted in endothelial toxicity, hepato-nephropathy and 
pancreatic hyperplasia.  
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 Due to the importance of such data provision before the use of the plant in large scale for medicinal 

purpose and for ticks control, the present study was carried out to study its toxic effects in Nubian 

goats. 

Materials and Methods 

Plant materials: 
The plant was collected from North Kordofan State, Sudan and identified by the Medicinal 

and Aromatic plants Research Institute (MAPRI), Khartoum, Sudan. The leaves were dried in shade 

and grinded into fine powder using a blender machine, then the powder was kept in dry dark 

containers till used. 

Animals and experimental designs: 

 Twenty-four, 6 to 9-months-old goats (12 females and 12 males) were kept within the 

premises of the Veterinary Research Institute (VRI),Soba, Khartoum, Sudan. The goats were 

clinically apparently healthy, coccidian and internal and external parasites free. They were daily fed 

with Sorghum and concentrates and had free access to water. 

 The animals were divided according to their body weights and sex into six groups, four of 

each. F1, F2 and F3 were the female groups. M1, M2 and M3 were the male groups. F2 and M2 

were drenched with G. senegalensis leaves powder daily at a dose of 1g/kg/live wt. for 126 days, F3 

and M3 were drenched the plant at a dose of  2g/kg/day for 18 weeks. F1 and M1 were kept as 

untreated control and had free access only to water. All animals were kept under close observations. 

Body weight and blood were taken weekly for laboratory investigation. 

Complete haemogram and Biochemical tests: 
Hemoglobin (Hb) concentration, Packed Cell Volume (PCV), Total Red and White Blood 

Cells (TRBCs and TWBCs) were determined according to Schalm et el (1965). Mean Corpuscular 

Volume (MCV) and Mean Corpuscular Haemoglobin Concentration (MCHC) were calculated from 

RBC, PCV and Hb values. 

Sera were analyzed for the activities of aspartate aminotransferase (AST) and 

gammaglutamyl transferase (GGT) using commercial kits (Spinreact, Santa Coloma, Spain). 

Alkaline phosphatase (ALP), and cholesterol concentration were analyzed using commercial kits 

according to Chemie (1972) and Richmond (1973), respectively. Calcium and phosphorus were 

determined according to Trinder (1960) and Varley (1967), respectively. Urea concentration was 

determined using commercial kits (Linear Chemicals, Barcelona, Spain). Serum magnesium, was 

determined using the Atomic Absorption. Technical Manual (Unicam sp.191 Atomic Absorption 

Spectrophotometer, 1978, England). Serum sodium and potassium were measured by flame 

photometry as described by Varley (1967).  

Pathological examinations: 
Necropsies were made on all goats immediately after humane slaughter at week18 or death 

to identify gross lesions Small thin portions of liver, kidney, intestine, spleen, heart, pancreas, brain, 

lung and spinal cord were fixed in 10% neutral buffered formalin and processed for 

histopathological examination.  

Results 

Clinical signs and mortality: 
The first clinical signs in drenched goats were diarrhoea, inappetance and depression. All 

drenched animals appeared dull and drowsy and had a desire to lie or sleep for long periods. Later 

these signs disappeared and the animals appeared healthy. One of the female goat drenched with 

1g/kg b.wt/day showed severe diarrhoea, dullness, anorexia and recumbency and died on day six 

post drench. One male goat that was drenched with 1g/kg/day G. senegalensis also showed 

inappetance, dullness and died on day 42. 

Bodyweight and pathological changes: 
 There were gradual increases in mean bodyweight of both sexes, but the rate of increase in 

females dosed with 1g/kg/day was faster than that in animals dosed with 2g/kg/day.  

 The necropsy revealed hydrothorax, hydropericardium and hydroperitonium which were the 

constant features. Lung, liver, kidney and heart were congested and haemorrhagic.  
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  Diffuse fatty cytoplasmic vacuolation degeneration and necrosis of the hepatocytes of goats 

drenched with a dose of 1 or 2g/kg b.wt./day were recognized (Fig.1; 2), Medullary rays were 

congested with lymphocytic infiltration. Some of the cortical proximal convoluted tubules were 

either necrotic or degenerated and some glomeruli were either segmented or packed (Fig.3). There 

was intense lymphocytic infiltration of the lamina propia of the intestine. Some villi were detached 

into the lumen. (Fig.4). Hyperplasia in pancreas was also recognized.(Fig. 5). 

 

.  

Fig. 1: Diffused fatty cytoplasmic vacuolation in hepatocytes of a goat drenched with G. 

senegalensis at a dose of 1g/kg/day for 126 days. (X 40 H & E). 

 

 

 

 

Fig.2: Degeneration, necrosis and swelling of hepatocytes of a goat drenched with G. 

senegalensis at dose of 2g/kg/day for 126 days(X 40 H &E).  
 

 
Fig. 3: Congestion of medullary rays, necrotic or degenerated some cortical proximal 

convoluted    tubules   and segmented some glumeruli or packed in a goat drenched 

with G. senegalensis at to dose 2g/kg/day (X40 H & E). 
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Fig. 4: Lymphocytic infiltration of the lamina propia , some villi were  detached into the lumen of the 

intestine of female goat drenched with G. senegalensis at 1g/kg.b.wt./day  for 6 days (X40 H & 
E). 

 

 
Fig.5. Hyperplasia of Islet of Langerhans of the Pancreas in a male goat drenched with 

1gm/kg.b.wt./day G. senegalensis for 42 days (H & E x 400) 

 

Haematological values: 
 The mean haematological values of female and male goats drenched with G. senegalensis 

are summarized in Table1. In female goats that were drenched with G. senegalensis at a dose of  

2g/kg/day, the values of PCV and Total RBCs were significantly decreased ( p< 0.05) and total 

WBCs count were significantly increased (p< 0.05) in comparison to the control group. There were 

no significant haematological changes  in either female or male goats groups dosed with 1g/kg/day.  

Changes in serum constituents: 
 Table 2 summarizes the effects of various levels of G. senegalensis on serum constituents of 

both sexes. In female goats drenched with G. senegalensis at 2g/kg.b.wt./day, there was a 

significant increase (p< 0.05) in ALP, cholesterol and urea. Other indices showed no change or 

slight negligible changes. In male goats, the values of AST, GGT, and Sodium were significantly 

increased (p< 0.05). On the other hand, there were no significant changes in the other indices 

compared to the control group. 

Discussion 

Animals drenched with the leaves powder of G. senegalensis at 1 or 2g/k/day showed signs 

of toxicity. All treated animals appeared dull and drowsy and had a desire to lie or sleep for long 

periods. This may explain the folk use of the plant for hypertension treatment. This also confirmed 

the findings of Amos (2003) who has found that the aqueous extract of G. senegalensis reduces 

spontaneous motor activity in mice, prolonges the duration of pentobarbital sleeping time and 

attenuates amphetamine-induced stereotype behavior in rats. This author postulated that, the crude 

aqueous extract of G. senegalensis possesses some biologically active principles that are sedative in 

nature. The plant was found to enhance growth by increasing bodyweights of drenched animals. 

This may be due to the nutritive value of the plant. These results favour the use of G. senegalensis 

as a browse or feed for livestock. It was found to enhance milk production in both humans and 

animals (Garba and Mohammed, 2008). 
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Table 1: Haematological values of G. senegalensis drenched Nubian female and male goats. 

Haematological values (mean ± SE) Group Sex Daily 

dose 

g/Kg 
Hb 

(g/dl) 

PCV (%) TRBCs ×    

(10 /l) 

MCV 

(F/L) 

MCHC 

(%) 

TWBCs × 

(10) 

F1           

♀contr

ol 

♀ - 8.2±0.4 29.5±0.9 13.3±0.8 22.2±0.5 31.2±0.8 5.6±1.9 

F2 ♀ 1.0 9.7±0;8 28.1±1.0 11.7±3.1 24.0±2.5 34.5±1 7.2±1.0 

F3 ♀ 2.0 9.4±4;0 20.2±0.6* 7.7±0.9* 23.6±2.1 31.3±2 10.1±1* 

M1 ♂ - 8.5±0.5 24.4±1.6 13.3±0.7 18.4±1.2 34.7±1 10.7±2 

M2 ♂ 1.0 8.9±1.4 26.0±0.4 12.7±3.7 20.5±0.5 34 ±0.9 7.2±2.4 

M3 

♂contr

ol 

♂ 2.0 8.6±3.8 25.6±2.6 15.3±0.8 16.7±2.3 33.6±2 9.4±0.3 

* = p< 0.05;   ** = p< 0.01 

 

In the present study, the main histopathological changes involved were in the liver, kidneys 

and intestine. Congestion and haemorrhages were detected in all vital organs. The histopathological 

changes in the liver included congestion, dilatation of sinusoids and necrosis of hepatocytes. This 

might explains the increased activity of AST, GGT in male goats and alkaline Phosphatase and 

cholesterol in female goats drenched 2g/kg/day of the plant for 126 days. The decreased total RBCs 

count and increased urea level in female goats may be attributed to damage of the kidney. The 

hyperplasia seen in the islets of pancreas may confirm the suggestion of Fatih ELRahman et al. 

(2008) who showed that G. senegalensis increases the production of insulin, and hence confirms the 

finding that this plant is a hypoglycemic agent (Ahmed,1999). Similar results were reported in goats 

treated with Ambrosia maritima plant (Osman, 2009). 

This study supports the use of G. senegalensis at a lower dose, less than 1g/kg.b.wt./day, in 

folk medicine. 
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