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INTRODUCTION 

 

    Stored grain insects and rats are the leading factors causing damage and losses of 

stored products (Keskin and Özkaya 2013). The amount of damages caused by insects and 

rats in stored cereals and legumes is around 10–40% in countries wherever modern storage 

techniques don't seem to be applied (Shaaya et al., 1997).  

 Problems of using pesticides are mainly environmental contamination, pests’ 

resistance, and harmful to non-target organisms. Almost all types of pesticides are not 

selective, being broad spectrum and have adverse effects due to their toxicity (Ambethgar, 

2009). One of the adverse effects of insecticides is killing the non-target organisms which 

also feed on the pests. These environmental and health concerns highlight the need for new 

strategies to protect stored products from pest infestation. 
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The toxic effect of Abrus precatorius seeds powder against the 

wheat weevil Sitophilus granarius adults over a period of 14 days was 

studied. Data confirmed that, at all concentrations, the mortality percentage 

increased as the exposure period was prolonged and also as the applied 

concentration was increased. Seven days post-treatment the LC50 value was 

0.12% (w/w). The correspondent value at 14 days was significantly 

decreased being 0.05% (w/w). Hence, A. precatorius seeds powder was 

toxic against S. granarius. The powder proved, also, that it had a repellent 

effect against the tested insect. The phytochemical investigation of A. 

precatorius seeds illustrated that it was rich in tannins, saponins and 

phenols. The LC50 and two higher concentrations  of A. precatorius powder 

seeds were evaluated, also, against thirty-six adult males of Rattus rattus 

over a period of 30 days. Rats were randomly assigned to 4 groups 9 rats/ 

group. Rats of the first group were fed on grains mixed with LC50 (0.12%) 

of powder. The second group fed on grains mixed with 5% powder. The 

third group was on grains mixed with 10% powder. While the fourth group 

was fed on untreated grains as control. Three replicates were used in each 

group. Blood samples were obtained for haematological and biochemical 

analysis. Specimens of the liver, kidney, spleen, testis, and stomach were, 

also, taken for histopathological studies. The whole results showed that the 

powder of A. precatorius seeds has potential toxicity as shown by the 

effects it caused on the serum chemistry as well as on the changes noted on 

the studied organs. 
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One of the most damaging grain pest species is the grain weevil (Sitophilus 

granarius L.) (Boniecki et al., 2014). It can cause up to 5% of losses in stored crops. This 

pest is commonly a cleverly hidden grain destroyer. Although the adult weevils can be 

easily detected during sieving, unfortunately, the identification of eggs, larvae, and pupae 

is difficult and requires appropriate laboratory tests. Weevils feeding on grains, 

significantly, reduce the germination capacity of grains from 93% to 7%. Its presence and 

development cause an increase in humidity and temperature of the keep mass. These 

conditions make the development of fungi faster, as a result of the growth of grain mold, 

which in turn causes a drastic decrease in grain quality and consequently its value. 

 Rodents cause damage to stored food through direct damage, wastage, and 

contamination (Drummond, 2001) causing a decrease in both grain quantity and quality. 

Those, adversely, affect rural communities by damaging agricultural crops in the field by 

feeding and contaminating stored grains. Rats eat about 10% of their weight every day 

(Sayaboc et al., 1984) and contaminate much food with urine, hairs and faeces, thereby 

rendering it unfit for human consumption because the individual rat drops 25 to 50 pellets 

and voids 15 to 25 ml of urine every day and constantly sheds some of each coat about 

500.000 hairs (Howard and Marsh, 1976). 

Abrus precatorius L. is a creeper plant with many branches (Gogte 2016). It 

belongs to the family Fabaceae. Nadkarni et al., 1942 found all throughout the plains from 

Himalayan down to Southern India and Ceylon. Flowers are pink, bluish and seem in 

clusters. Legumes are 1.5 - 3.5cm long containing red, white and black coloured seeds. 

Red-colored seeds have black spots on their tips (Gogte 2016).  

The present study seeks to establish the possible toxic effects of A. precatorius seeds 

powder on Sitophilus granarius adults, and by using serum biochemistry and 

histopathology as indices of toxicities in the rat. 
MATERIALS AND METHODS 

 

 This work was carried out in the stored products laboratory, Plant Protection 

Department, Faculty of Agriculture at Moshtohor, Benha University. 

Plant and Preparation: 

Seeds of Abrus precatorius were purchased from Attarah store and dried seeds 

were ground to powder by using a hand grinder.   

Insects: 

A laboratory strain of the wheat weevil Sitophilus granarius L. used in these studies 

was obtained from the stored products laboratory, Plant Protection Dept. Fac. of 

Agriculture, Benha University and reared on wheat in a climate chamber at 28±1°C and 

65±5% R.H. for about one year.  

Preparation of the Test-Insects for Various Treatments: 

A random replicate of 30 S. granarius adults (7-14 days after emergence) was used in 

all experiments. Three replicates were used for every treatment.  

Laboratory Conditions: 

 The experiments were conducted in the laboratory at 30 ± 1 ° C. and 65 ± 5 % R.H. 

to evaluate the efficiency of A. precatorius seeds powder. 

The concentrations of A. precatorius seeds powder (w/w) used in this investigation were 

0.5, 0.25, 0.125, 0.0625 and 0.03125 %. 

Repellent Activity Assay: 

 Repellency experiment was carried out using an apparatus as described by Su, 

(1989) with some modifications. The repellent activity was determined according to the 

following formula: 

PR = (Nc − Nt∕Nc + Nt) × 100 
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Where PR = Repellent activity Percent, Nc = number of insects in control, Nt = number of 

insects in treatment. After calculating the average repellency values, these were rated in 0–

5 scale as devised by Juliana and Su (1983). According to the scale 0 ≤ 0.1% PR, 1 = 0.1–

20%PR, 2 = >20.1–40% PR, 3 => 40.1–60% PR, 4 => 60.1–80% and 5 = >80.1–100% PR. 

Qualitative Phytochemical Screening: 

 Qualitative phytochemical analyses of seeds powder were conducted following the 

standard procedures of Harborne (1998). 

Rats: 

Thirty-six adult males of Rattus rattus were randomly collected from nearby 

villages and acclimatized to laboratory conditions for 2 weeks prior to the experimental 

study. The rat weighs approximately 150 gm. 

Experimental Design: 

Rats were randomly assigned to 4 groups, each of 9 rats: the first group was fed on 

grains mixed with LC50 (0.12%) of powder; the second group was fed on grains mixed with 

powder 5%; the third group was fed on grains mixed with powder 10%; the fourth group 

was fed on untreated grains as control. All rats of the various groups were fed wheat seeds 

for 30 days. Three replicates were carried out for every treatment. 

Biochemical Parameters:  

Blood samples were drawn on serum tubes. The serum levels of aspartate 

aminotransferase (AST), alanine aminotransferase (ALT) and alkaline phosphatase (ALP) 

were determined on a photoelectric colorimeter (Gallenkamp and Sons Ltd; England) as 

described by Toro and Ackermann (1975). Serum urea and creatinine levels were also 

determined on a photoelectric colorimeter (Gallenkamp and Sons Ltd, England) as 

described by Toro and Ackermann (1975). 

Histological Studies:  

Specimens from vital organs (liver, kidney, spleen, testis, and stomach) of treated male 

rats were collected after 30 days of treatment. Specimens from these organs were taken at 

the same interval from control rats for comparison. All specimens, except that of the testis, 

were fixed in 10% neutral buffered formalin (Disbrey and Rack 1970) but those from 

testes were fixed in Bouin's fluid. The fixed specimens were dehydrated in ascending 

concentrations of ethyl alcohol, cleared in xylene, then immersed in paraffin wax.  Paraffin 

blocks were cut in sections of 5 microns thickness. Sections were stained with hematoxylin 

and eosin for general structure (Harris 1989), periodic acid Schiff method for glycogen 

detection, and Masson's trichrome for identification of collagen fibers. Stained sections 

were examined for circulatory disturbances, inflammation, degenerations, apoptosis, 

necrosis and any other pathological changes in the examined tissues. 

Statistical Analysis: 

 Mortality percentages were corrected according to Abbott's formula (1925). The 

obtained mortality data were subjected to Probit analysis (Finney 1971), using a computer 

program of (Noack and Reichmuth 1978). 

The statistical analysis was carried out using one-way ANOVA using SPSS, ver. 

twenty-two (IBM Corp. Released 2013). Data were treated as a complete randomization 

design according to Steel et al. (1997). Multiple comparisons were carried out applying 

Duncun test and the significance level was set at < 0.05. 

RESULTS  

 

Toxicity and Lethal Concentration (LC50) by Abrus precatorius Seeds Powder against 

of Sitophilus granarius Adults at 30 ±1°C and 65±5% R. H.: 

 Concentrations mortality data among S. granarius adults at 30±1°C and 65±5% 
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RH. After treatments by A. precatorius seeds powder are presented in Table (1). The 

obtained data indicated that mortality percentage increased by increasing the applied 

concentration and prolongation of the exposure period. The efficacies of A. precatorius 

seeds powder on mortality of S. granarius adults at 0.5, 0.25, 0.125, 0.0625 and 0.03125% 

concentrations were 11.67, 8.33, 5, 0.0 and 0.0%, respectively, after one day exposure. All 

treated S. granarius adults died (100%) after 5 days at the highest concentration of 0.5%, 

and after 14 days post-treatment at 0.25%. By treatment at lower concentrations (0.125, 

0.0625 and 0.03125%), mortality percentages reached 76.67, 51.67 and 41.67%, 

respectively, 14 days post-treatment. 
 

Table 1: Effect of feeding on wheat seeds treated by A. precatorius seeds powder on adult 

mortality of S. granaries. 

 
 

The lethal concentrations of A. precatorius seeds powder to adults of S. granarius 

are shown in Table (2). The results showed that after 7 days post-treatments, the LC50 

value was 0.12% (w/w). The corresponding value at 14 days post-treatment was 

significantly lower being 0.05% (w/w). 

The findings of this investigation receive support from the previous researchers’ 

achievements. Where it was found that A. precatorius seeds powder has the potential to be 

a good insecticide against some stored product insects. Results agree with the findings of 

Prasad et al. (2015), Bhattacharjee et al. (2019) and Chhabi et al. (2019). 

 

Table 2: Toxicity values of A. precatorius seeds powder against at 7-, 10- and 14-days 

post-treatment adults of S. granarius at 30±1° C and 65±5% R.H. 

 

 

Repellent Activity of A. precatorius Seeds Powder against S. granarius: 

 Powder of A. precatorius seeds showed varying repellent activity for S. granarius 

depending on time and the used concentration (Table 3). Repellency was measured after 

1, 2, 4, and 8 hours of treatment. Results showed that repellency increased with increasing 

concentration and reduced with increasing the period of exposure. The powder of A. 

precatorius seeds achieved 81.81% repellency after an hour at the concentration (0.5%).       

The low concentration (0.0625%) manifested the lowest repellent activity against S. 
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granarius adults (16.67% repellency) was recorded, while, at 0.03125% concentration, no 

repellent effect was observed on S. granarius adults. These observations are confirmed by 

the findings of Chhabi et al. (2019) who reported that the extracts of seeds and roots of A. 

precatorius caused moderate repellent activity at a 1% level of significance against T. 

castaneum adults. 

 

Table 3: Repellent activity of A. precatorius seeds powder against S. granarius adults at 

30±1° C and 65±5% R.H. 

 

 

Qualitative Phytochemical Screening: 

 The insecticidal activities of A. precatorius seeds powder which were tested for the 

insecticidal activities on the adult of S. granarius were screened phytochemically. Air-

dried powder of A. precatorius was phytochemically screened for its constituents of 

glycosides, tannins, flavonoids, saponins, steroids, alkaloids, phenols and terpenoids. 

Obtained data is shown in Table (4). 

 

Table 4: Preliminary phytochemical screening of dried powder of A. precatorius seeds: 

 
(+++) high amount, (++) moderate amount, (+) low amount 

 

            Results illustrated that A. precatorius seeds are rich in tannins, saponins and 

phenols. These results agree with those obtained by Ogbuehi et al. (2015), Sunday et al. 

(2016), Boggula et al. (2017) and Saraf et al. (2018). 

Biochemical Parameters: 

 Data presented in Table (5) demonstrate the extent effects of A. precatorius seeds 

powder at 0.12, 5 and 10% concentrations on the liver and kidney functions by measuring 

some biochemical changes in R. rattus blood. Concentrations 0.12, 5 and 10% increased 

ALT from 20.1 (U/L) in blood of control rats to 20.2, 25.8 and 30.7 (U/L), respectively. At 

the same concentrations, the tested concentrations increased AST from 180.5 (U/L) 

(control) to 220.6, 240.2 and 295.7 (U/L), respectively. Similarly, the ALP activities 

increased from 85.6 (U/L) (control) to 85.9, 87.6 and 90 (U/L), respectively.  At the same 

powder concentrations, urea increased in the blood of rats from 41.7 1 (control) to 43.6, 

47.6 and 49.6 respectively.  On contrary, the creatinine declined from 0.35 (control) to 

0.31, 0.20 and 0.15 (), respectively. 

 Thus, it becomes clear that powder of A. precatorius seeds led to the occurrence 

effects on the liver and kidney functions. These results are in the same line as those of 

Adedapo et al. (2007) and Madaki et al. (2019). 
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Table 5: Effect of A. precatorius seeds powder on ALT, AST, ALP, urea and creatinine in 

blood of rats: 

 
Means in the same column with different superscript letters are significantly different at P < 0.05 

  

Histological Studies: 

 Results of the histological effect of A. precatorius seeds powder on Rattus rattus 

organs (liver, kidney, spleen, testis, and stomach) are shown in Figs. (1- 4). 

1. Histological Studies of Rat Organs Before the Treatment: 

           The histology sections of the liver in the control treatment revealed normal 

hexagonal plates of hepatocytes. The Liver acinus which is the functional unit is oval-

shaped. Its short arm is represented by a shared border between two adjacent lobules together 

with the portal canals. (Figs.1 A&B). Examined sections from the kidney pointed out 

cortical and medullary structures in continuity. The functional unit is the nephron; it 

consists of the glomerulus, open in the proximal and distal tubule, in the descending and 

ascending Henle loop and in the straight portions. (Figs.1 C&D). Examined sections from 

the spleen demonstrated a red pulp composed of splenic cords and venous sinuses. The 

splenic cords are formed from reticulin fibers, reticular cells, and associated macrophages 

(monocytes) (Figs. 1 E&F).  The intestine is subdivided into (small) and (large) ones. 

Through the entire length of the intestine, there are three layers (mucosa with submucosa, 

muscular and serous). The mucosa has lining epithelium and fibrovascular stroma called 

"own blade" which is separated from the submucosa by "mucosal muscular lamina" (a thin 

layer of smooth muscle) (Figs.1 G&H).  Examined sections from testes showed normal 

testicular structures with preserved seminephrous tubules which appeared lined by normal 

spermatogonia, spermatocytes, spermatids and sertoli cells; they contained a variable 

number of mature spermatozoa in their lumina.  ledying cells, intesrstitial tissue and 

vascular structures were apparently normal (Figs.1 I&J).  

2. Histological Studies of Rat Organs After Treatments: 

2.1. Effect of A. precatorius Seeds Powder at (0.12%): 

 Examined sections after treatment at 0.12% powder revealed histomorphologic 

changes represented by hepatic portal round cells aggregations, mild biliary proliferation 

and hepatocellular hydropic degeneration. Renal tubular degeneration, hyaline cast 

formation and tubular dilatation were seen. The spleen showed moderate depletion of the 

white pulp lymphoid cells. The small intestine showed villitis, villous stratification and an 

increase in the number of goblet cells. Focal testicular edema, atrophy, besides 

degenerative and necrotic changes in spermatogonia and spermatocytes of some 

seminiferous tubules were seen (Fig. 2). 

 2.2. Effect of A. precatorius Seeds Powder at (5%): 

At 5 % vascular dilatation portal round cell aggregations, mild biliary proliferation 

and hepatocellular degeneration, renal moderate hyperemia, moderately dilated collecting 

tubules, peritubular round cells aggregation and lobulated glomerular tufts, splenic 

moderate to marked lymphoid hypoplasia, intestinal villous stunting, increased number of 

goblet cells and mucosal round cells infiltration in addition to testicular congestion, edema, 

atrophied seminiferous tubules and focal degenerative and necrotic changes in the 

spermatogonia and spermatocytes with the partial arrest of spermatogenesis were recorded 

(Fig.3). 
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2.3. Effect of A. precatorius Seeds Powder at (10%): 

At 10% Hepatic marked vascular dilation, portal biliary proliferation and round 

cells infiltration, besides hepatocellular hydropic degeneration were seen. Renal vascular 

dilation, perivascular edema, shrinkage in a moderate number of glomeruli and moderate 

tubular dilatation were recorded. Spleen with marked lymphoid hypoplasia, intestine 

with moderate villous stunting and increase in the number of goblet cells beside and 

testicular hyperemia, edema, seminiferous tubular atrophy, degenerative and necrotic 

changes in spermatogonia and spermatocytes with partial to complete arrest of 

spermatogenesis were seen (Fig.4).  

A negative effect appeared on vital organs especially testis; partial arrest of 

spermatogenesis was a record by Jahan et al. (2009) and Ogbuehi et al. (2015). 

This study showed that A. precatorius seeds powder has potentially toxic effects as 

shown by the effects caused on the serum chemistry as well as on the changes noted on 

the treated organs. 

 
Fig.1: Photomicrograph from liver (A,B ), kidney (C,D ), spleen (E,F ), intestine (G,H) and testis ( I,J ) of 

control rats, showing normal histomorphology of the corresponding organs . The hepatic cords (light blue  

arrow) , portal area (deep blue arrows), renal tubules (deep blue arrows) , glomeruli (light blue arrows) , 

splenic white pulp (deep blue arrows), red pulp (light blue arrows), intestinal villi (deep blue arrows , 

intestinal mucosa ( light blue arrows) and testicular seminiferous tubules(deep blue arrows) and spermatozoa 

(light blue arrows) , all are seen with apparent normal arrangement and histological structures).H&E X 100, 

200 , 400. 
 

 
Fig.2:  Photomicrograph from liver (A,B ) , kidney (C,D ) , spleen (E,F ) , intestine ( G,H) and testis ( I,J ) of 

( plant 1 ), showing at 0.12% hepatic portal round cells aggregations , mild biliary proliferation and 

hepatocellular hydropic degeneration(dark and light blue arrows ). Renal tubular degeneration, hyaline cast 

formation and tubular dilatation are seen (dark and light blue arrows).   The spleen shows moderate depletion 

of the white pulp lymphoid cells (dark blue arrows). The small intestine shows villitis, villous stratification 

and increase in number of goblet cells. Focal testicular edema, atrophy, beside degenerative and necrotic 

changes in spermatogonia and spermatocytes of some seminiferous tubules are seen (dark and light blue 

arrows). H&E X 100, 200. 
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Fig.3:  Photomicrograph from the liver (A,B), kidney (C,D) , spleen (E,F) , intestine (G,H) and 

testis ( I,J ) of (plant 1), showing at 5 % vascular dilatation portal round cell aggregations, mild 

biliary proliferation and hepatocellular degeneration(dark and light blue arrows), renal moderate 

hyperemia, moderately dilated collecting tubules, peritubular round cells aggregation and lobulated 

glomerular tufts (dark blue arrow light blue arrow and yellow arrow), splenic moderate to marked 

lymphoid hypoplasia(dark blue arrows), intestinal villous stunting, increased number of goblet cells 

and mucosal round cells infiltration(dark blue arrow, light blue arrow and orange arrow)   in 

addition to testicular congestion, edema, atrophied seminiferous tubules and focal degenerative and 

necrotic changes in the spermatogonia and spermatocytes with the partial arrest of spermatogenesis 

are seen(dark and light blue arrows). H&E X 100, 200. 

 

 
Fig.4:  Photomicrograph from the liver (A,B) , kidney (C,D) , spleen (E,F) , intestine (G,H) and 

testis ( I,J ) of (plant 1), showing at10% Hepatic marked vascular dilation, portal biliary 

proliferation and round cells infiltration, beside hepatocellular hydropic degeneration are seen (dark 

and light blue arrows). Renal vascular dilation, perivascular edema, shrinkage in a moderate 

number of glomeruli and moderate tubular dilatation are seen (dark and light blue arrows and 

yellow star). Spleen with marked lymphoid hypoplasia(dark blue arrows), intestine with moderate 

villous stunting and increase in the number of goblet cells (dark and light blue arrows)   beside 

testicular hyperemia, edema, seminiferous tubular atrophy, degenerative and necrotic changes in 

spermatogonia and spermatocyte with partial to complete arrest of spermatogenesis are seen (dark 

and light blue arrows). H&E X 100, 200. 

Conclusion 

 Results of the present study showed the toxic and repellent effects of Abrus 

precatorius plant on Sitophilus granarius and Rattus rattus. So it may be recommended to 

be used in the prevention and control of S. granarius and R. rattus without mixing with the 

stored products. Where it can be used in the operations of disinfecting warehouses, used on 

the ground next to the stored products and it is placed around the store from the outside, 

due to its toxicity to mammals. 
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ARABIC SUMMARY 

 

 سوسة القمح والفار المتسلق على  Abrus precatorius L.  العفريتنبات عين التأثير السام لمسحوق بذور

  1الديب عيد وسارة 1مؤمن احمد البطح
 مصر  بنها، جامعة الزراعة، كلية ات،النب وقاية قسم1

الكاملة    على الحشرات Abrus precatorius تمت دراسة التأثير السام لمسحوق بذور نبات عين العفريت              

القمح   فترة    Sitophilus granariusلسوسة  البيانات    .يوم  14خلال  جميع    أنه،أكدت  نسبة   التركيزات،في  زادت 

كانت قيمة التركيز المميت   المعاملات،أيام من    7. بعد  المستخدمعرض وكذلك مع زيادة التركيز  فترة الت  بزيادةالوفيات  

% بعد  LC  0.05)50(  لنصف التعدادكانت قيمة التركيز المميت    ا(. بينم)وزن / وزن  % LC  0.12)50(  لنصف التعداد

سامًا ضد الحشرات الكاملة لسوسة القمح. كما يوم من المعاملات. ومن ثم ، فإن مسحوق بذور عين العفريت كان    14

  النبات أوضح الفحص الكيميائي لبذور  لحشرة المختبرة.بذور نبات عين العفريت على امسحوق  تأثير طارد لظهر ايضا  

 على  النباتبذور  مسحوق  وتركيزتين أعلى من    50LCتم تقييم تركيز    والسابونين والفينولات.  بالتانيناتأنها كانت غنية  

منست بالغًا  ذكورًا  وثلاثين  فترة    Rattus rattus  الفئران  ة  إلى    يومًا.  30خلال  عشوائي  بشكل  الفئران  تقسيم   4تم 

 بتركيزالبذور    مسحوقب  قمح ممزوجها  على حبوب  تم تغذيتها  . المجموعة الأولىفئران  9فى كل مجموعة  مجموعات  

)50LC(  0.12%المجموعة الثالثة على الحبوب 5  بتركيز  مسحوق. المجموعة الثانية تغذت على حبوب ممزوجة ب .٪

تم استخدام    .مقارنة٪. بينما تم تغذية المجموعة الرابعة على حبوب غير معالجة كعنصر  10بتركيزممزوجة بمسحوق  

الدم لتحليل  ثلاث مكررات في كل مجموعة. الكبد والكلى والطحال   ها،تم الحصول على عينات  كما تم أخذ عينات من 

من    ذلك  يتضحو  ،له سمية  النبات . أظهرت النتائج الكاملة أن مسحوق بذور  لعمل قطاعات ودراستهاوالمعدة    والخصية

 وكذلك على التغييرات التي لوحظت على الأعضاء المدروسة. الدمالتأثيرات التي تسببها على كيمياء 


