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ABSTRACT 
 
 The rodenticidal effects of Argel leaves was studied under laboratory crude plant extract solved by ethanol 
and water or powder conditions. The free choice feeding test ,the crude ethanol ,water extract and dry powder 
leaves admixed will crushed maize to introduce it as a bait to the target animals, in different concentrations, 
were tested to clearify their rodenticidal activity against R. norvegicus(Albino). The results proved that the 
ethanol extract baits and dry powder baits were more effective than water extract baits.  Males of albino 
rats,Rattus norvegicus ,were more susceptible than females for all tested cases. In addition, data illustrated that 
,less amount of different bait concentrations were consumed by females. Also the gained figures proved that 
there are positive relations between the consumed amount of poisonous baits and each of the mortality 
percentage and time to death. This means that the rodenticidal effect of Argel plant leaves considerably differed 
according to solvent extract and powder and bait concentrations. The changes in the internal organs related to 
Argel ethanol ,water extract and Argel powder leaves bait at (2.5%) were a significant reduction in body weight, 
significant increases in the internal organs weight(liver, kidney and lung), Cloudy appearance, congestion and 
bleeding in the liver , kidney and lung. The assessment of the phytochemical constituents of Argel extracts and 
Argel powder indicated that glycosides, flavonoides, saponins, tannins, Triterpenes and sterols may be 
responsible for the rodenticide effect observed in the present study. Therefore, Argle leaves ethanol extract and 
Argel leaves powder could be used as rodenticides.  
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Introduction 
 
 In recent years, the emphasis on plant protection has definitely shifted from the dominant chemical 
pesticides to the integrated pest management(IPM), the focus is on biological control and other natural resources 
with reduced reliance on chemicals (Schmutterer,1981). Many investigators suggested that the basic research 
must be directed to the discovery of new safe types of pest control agents in order to ensure high production and 
preservation of agriculture products (Schmutterer,1981 and Saleh et al., 1986, Qureshi et al., 1991, Afifi etal., 
1992 and Oji et al., 1994). 
 Plant extracts have been used as pesticides by humans since before the time of the ancient romans, a 
practice that continues to the present time with many of the plant species known to have pesticidal properties 
(Fellows, 1979). The use of toxic plants is especially prevalent in the developing countries, where plants grown 
locally are cheaper than the synthetic chemical pesticides (El-Gengaihi et al., 1997 and Gabr, 2005).  
  Rodent pests are controlled by chemical compounds that cause health hazards and environmental pollution 
in addition to the toxic effect to non- target organisms. These problems provided an impetus to get poisonous 
natural materials that could be used as rodenticides. Some natural products such as oshar leaves extract and 
Vertimic biocide (abamectin) proved to be promising in the control of rodent species (Gabr, 2005). 
 The present work could be consideres as an attempt to gain a natural material to use it in rodent control in 
safe way for a non target animal. 
 
Materials and Methods 
 
Preparation of Crude Extracts: 
 
 Argel plant Gomphocarpus sinaicus Boiss (Fam. Asclepiadaceae) was obtained from a local market in Giza. 
Leaves of Argel were dried and grounded in a grinder to a coarse powder. Extraction was carried out according 
to the method adopted by Freedman et al. (1979). An amount (150g) of each plant powder was soaked in 750 ml 
of each solvent (ethanol 95% or water) for 3 days in brown colored bottles provided with light stoppers. The 
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bottles were intermittently shaken by an electric shaker for 2 hours daily. Each extract was then filtered over 
sodium anhydrous sulphate and evaporated to dryness under reduced pressure by a rotary evaporator at 40-50℃ 
in a water bath. The crude extracts were weighed and kept in a deep freezer until use. Each crude extract or 
Argel powder was admixed thoroughly with crushed maize at three concentrations (1.5,2.0 and 2.5 %). 
 
Laboratory Tests: 
 
Handling of Animals: 
 
 Adult males and females albino Norway rats (Rattus norvegicus) were used for experiments. Animals were 
caged individually and provided with standard diet (65% crushed maize + 25%ground wheat +5% sugar + 5% 
corn oil) daily for two weeks. Water was supplied ad libitum. The unhealthy and pregnant animals were 
excluded. Animals were weighed and each was given a reference number. Rats were then subjected to one of the 
following tests: 
 
 Free choice feeding method: 
 
 Free choice feeding test is important to determine the palatability or Argel powder consumption with that of 
challenge diet according to Palmateer (1974). 
  Four albino rats were used for each treatment. Rats were given a free choice between two food dishes in 
each cage, one containing untreated bait and the another containing the treated bait (Argel leaves ethanol or 
Aquatic extract or dry powder leaves mixed with crushed maize at 1.5, 2.0 and 2.5%) concentrations .One of 
each treatment and standard challenge diet were offered to each rat in small separate dishes (25g of each).Their 
position was daily altered to avoid location preference. The consumed amount of bait and diet was recorded 
daily for 4 successive days. The treated baits were removed and survived animals were fed for 28 additional 
days on plain diet. A parallel control test was conducted using standard diet. 
 The palatability percentage, mortality percentage and time to death were recorded using the equation of 
Buckle and Smith (1994). 
       Consumed amount of treated bait  
Palatability% = X 100 
              Consumed amount of treated bait +challenge diet 
 
Dead animals were autopsied to investigate the symptoms of extracts or powder leaves poisoning.  
 
Preliminary photochemical constituents in the studied bioactive Argel leaves plant: 
 
 The tested Argel plant in the previous experiment extracted by ethanol ,aquatic extract and powder which 
exhibited reasonable rodenticidal effect were selected to investigate their photochemical constituents. These was 
conducted by the following methods.  
1-Sterols and tritrepens: Sterols and tritrepens were detected according to the method described by Wall et al 
(1964). 
2- Tannis:- Tannis were identified by the method described by Clause (1961). 
3-Cardic glycosides: Cardiac glycosides were estimated according to Balbaa, (1981) 
4-Alkaloids:- Alkaloids were estimated by the method described by Romo (1966)  
5-Flavonoids:- Flavonoids were determined according to the method adapted by Claus (1961). 
6- Carbohydrates and glycosides:. Carbohydrates and glycoside were determined by the method adapted by 
Karawya and ELWahab (1975). 
7-Saponin glycosides:- Saponin glycosides were calculated according to the method mentioned by Wall et al., 
(1964). 
  
-Statistical analysis:  
 
 The obtained results were statistically analyzed by one way A NOVA and Least Significant Difference 
(LSD) at (P < 0.05) using Costat program (Cohort, 2005). 
 
Results and Methods 
 
 The recorded results in Tables,1,2 and 3 showed that Baits of Argel ethanol extract at 1.5%,2.0% and 2.5% 
concentrations were effective against male of R. norvegicus and caused 25%,75% and 100% kill. In addition the 
obtained data illustrated that the palatability of males was 35.9%, 32.1% and 33.8%. Meanwhile, the mortality 
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and palatability percentages for female for the formers concentrations were 25%, 25% and 75% mortality and 
38.7%, 34.9% and 38.4% palatability ;respectively. On the other hand, all applied concentrations of Argel 
Aquatic extract had varied effects on the tested rats (50%, 75% and 75%) kill for male and (50%, 50% and 50% 
mortality) for female. The mean time required to death ,for the used concentrations of Argel ethanol extract 
were; 16.0, 12.7 and 8.25 days for males and 18.0, 14.5 and 16.5 days for females, respectively, followed by 
Argel powder leaves which were; 14.5, 12.5 and 8.0 days for males and 16.0, 15.0 and 12.7 days for females, 
respectively. While the mean time required to death for the same concentrations of aquatic Argel extract were; 
13.0, 19.7 and 9.7 days for males and 16.0, 21.0 and 18.0 days for females, respectively. 
 The complied data revealed that 2.5% concentrations of baits which were treated with dry powdered leaves 
or ethanol leaves extract had noticeable rodenticidal effects against albino rats compared aquatic leaves extract 
baits. Hussein (19991) and Gabr et al., (2004) recrded many bioactive compounds in oshar leaves and camphor 
leaves and seeds extracted with ethanol such as steroids triterpenes, phenolic glycosides, tannins, 
anthraquinones, lycosides, flavonoids, alkaloids and carbohydrates. Ibrahim (2001) found that the ethanolic 
oshar leaves extract was the most effective one followed by datura extract while black pepper seed extract 
exhibited the lowest toxic effect against rat. 
 
Table 1: Effect of certain concentrations of ethanolic Argel extract on Rattus norvegicus under laboratory conditions(choice feeding test). 

Time to death in day%Mortality%PalatabilityAv.of plain bait 
consumption/day(g) 

Av.of poison 
bait 

consumption/da
y(g) 

W.reducti
on% 

Av.Weight(g) Sex 
 

Conc.% 

MaxMin Av.  Af. Be. 

1616 16 2531.9614.97.0-20.6 138.2 174.08 M. 1.5 
 1818 18 2534.812.746.8-8.5 134.0 146.5 F. 

1717 17 2533.3813.826.9-14.6 136.1 160.29 Av.  
1312 12.7 7537.39.95.9-19.3 114.1 135.2 M 2.0 
1514 14.5 5036.59.045.2-13.2 116.9 134.7 F. 
1413 13.6 62.536.99.475.55-16.25 115.5 134.95 Av.  
107 8.25 10042.09.16.6-18.0 136.3 166.3 M. 2.5 
1716 16.5 5041.09.056.3-17.15 137.6 166.08 F. 

13.711.5 12.38 7541.59.086.45-17.58 136.95 166.19 Av.  
    4.92     M. LSD at 

0.05     6.22     F. 
 
Table 2: Effect of certain concentrations of Aquatic Argel extract on Rattus norvegicus under laboratory conditions(choice feeding test). 

Time to death in day%Mortality %Palatabil
ity 

Av.of plain bait 
consumption/day(g) 

 W.reduction
% 

Av.Weight(g) Sex 
 

Conc.% 

MaxMin Av. Av.of poison bait 
consumption/day(g) 

 Af. Be. 

1412 13 5037.210.15.98-7.3 125.08 134.9 M. 1.5 
 1814 16 5028.314.335.65-8.1 118.9 129.4 F. 

1613 14.5 5032.812.225.82-7.7 122.0 132.2 Av.  
2714 19.7 7557.411.014.85-26.8 202.5 276.8 M 2.0 
2220 21 5035.211.56.25-13.7 115.95 134.3 F. 

24.517 20.4 62.5 46.311.310.55-20.3 159.23 205.6 Av.  
118 9.7 7536.822.513.1-16.9 121.5 146.2 M. 2.5 
1917 18 5038.027.216.7-15.9 112.3 133.5 F. 
1512.5 13.9 62.5 37.424.914.9-16.4 116.9 139.9 Av.  
    26.41      LSD at 

0.05     9.89      
 
 
Table 3: Effect of certain concentrations of Argel powder on Rattus norvegicus under laboratory conditions(choice feeding test). 

Time to death in day%Mortality %PalatabilityAv.of plain bait 
consumption/day(g) 

 W.reduction% Av.Weight(g) Sex 
 

Con.% 
MaxMin Av. Av.of poison 

bait 
consumption/d

ay(g) 

 Af. Be. 

1514 14.5 5035.915.738.8-11.5 161.0 182.0 M. 1.5 
 1616 16 2538.711.97.5-7.6 111.2 120.4 F. 

15.515 15.25 37.5 37.313.828.15-9.55 136.1 151.2 Av.  
1312 12.5 5032.18.634.08-14.5 110.3 129.0 M 2.0 
1515 15 2534.910.435.6-12.3 116.6 133.0 F. 
1413.5 13.75 37.5 33.59.534.84-13.4 113.5 131.0 Av.  
107 8 100 33.88.64.4-20.5 94.8 119.3 M. 2.5 
1312 12.7 7538.49.45.9-19.7 89.0 110.8 F. 

11.59.5 10.4 87.5 36.19.05.2-20.1 91.9 115.0
5 

Av.  

    11.11      LSD at 
0.05     7.07      

 
1-2 Changes in different organs: 
 
 The clinical symptoms and pathological changes in the body weight and internal organs of albino Norway 
rats because of treatment with ethanolic Argel extract or Argel aquatic extract and Argel powder are presented 
in Table 4. The data show that body weight of animals treated with ethanolic Argel, or aquatic extract and Argel 
powder was significantly decreased in comparison to that of untreated animals. The loss in body weight of rats 
post- treatment may be due to loss of appetite .In contrast, a significant increase occurred in the weight of liver, 
kidney and lung because of Argel, having ethanolic and aquatic Argel extracts and Argel powder. In addition, 
obvious congestion and bleeding was noticed in the lung. Cloudy swelling occurred in kidney compared to that 
of untreated animals. Faye (1985) found that oshar and other plant extracts caused internal bleeding and 
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retardation of embryos development of pregnant albino rats. Rezk (2006) noticed that 30 mg /kg b.w. of 
ethanolic Oshar extract caused congestion, hemorrhage, swelling and darkness in color in the internal organs 
(liver, kidney and intestine) of albino rat when compared with control animals.  
 
Table 4: Effect of ethanolic and aqutic Argel extracts and its powder on different organs of albino Norway rat, R.norvicus. 

Extract Sex Organ(g) Average weight (g) Clinical symptoms 
Control Mean+S.E Treated Mean+S.E 

Argel ethanol 
extract 

M. Body 
Liver 

kidney 
lung 

166.3+5.32 
4.1+0.05 
1.6+0.05 
1.18+0. 3 

130.6+5.4* 
6.8+0.03* 

2.57+0.15* 
1.94+0.21* 

Reduced body weight 
Cloudy appearance and congestion 

Congestion and bleeding 
Bleeding congestion 

F. Body 
Liver 

Kidney 
Lung 

166.08+11.41 
3.78+0.05 
1.25+0.06 
1.27+0. 28 

137.6+9.27* 
5.71+0.33* 
2.27+0.18* 
2.47+0.22* 

Reduced body weight 
Cloudy appearance and congestion 

Congestion and bleeding 
Bleeding congestion 

Argel aquatic 
extract 

M. Body 
Liver 

Kidney 
Lung 

146.2 + 6.8 
3.6+ 0.06 
1.3+ 0.04 
098+0.01 

121.48+7.04* 
5.4+ 0.07* 
2.05+ 0.12* 
1.72+0.15* 

Reduced body weight 
Cloudy appearance & congestion 

Congestion and bleeding 
Bleeding congestion 

F.  
Body 
Liver 

Kidney 
Lung 

133.5 + 8.7 
3.1+ 0.16 
1.19+0.07 
1.11+. 0.12 

 

112.3+8.2* 
4.3+ 0..15* 
1.84+ 0.05* 
1.51+ 013* 

 

Reduced body weight 
Cloudy appearance and congestion 

Congestion and bleeding 
Bleeding congestion 

Argel powder M. Body 
Liver 

kidney 
lung 

119.3+7.3 
2.8+0.04 

0.91+0.03 
0.92+0.23 

94.8+7.3* 
4.3+0.22* 

1.93+0.19* 
2.12+0.21* 

Reduced body weight 
Cloudy appearance and congestion 

Congestion and bleeding 
Bleeding congestion 

F. Body 
Liver 

kidney 
lung 

110.8+3.31 
2. 6+0.04 
0.87+0.05 
0.88+0.27 

89.0+4.0* 
3.8+0.03* 

1.85+0.13* 
1.98+0.21* 

Reduced body weight 
Cloudy appearance and congestion 

Congestion and bleeding 
Bleeding congestion 

* significant (P < 0.05) 

 
2- Preliminary screening of phytochemical constituents of studied plant: 
 
 The use of botanical pesticides depends on knowing their chemical constituents, thus it is needed to 
undergo preliminary photochemical screening for Argel leaves extracts or powder. The three extract exhibited a 
high toxic effect against the Albino Norway rat, Rattus norvegicus were selected to investigate their 
photochemical constituents. The dried powder of the tested plant were subjected to this screening for the 
detection of sterols & trirpenes, tannins, saponin, flavononids, cardic glycoside, alkaloids and carbohydrates & 
glycosides. The obtained results are presented in table 6. Data indicated that the following constituents are 
detected in the ethanolic extract of the tested plants:- 
1- Flavonoids, carbohydrates and glycosides were found in high amount in the ethanolic Argel extract and 
Argel powder ,while found in slight amounts in Argel Aquatic extract. 
2- Sterols and triterpens and alkaloids were found in moderate amounts in Argel extracts with ethanol and 
Argel powder while found in slight amount in aquatic extract.  
 From the obtained results it could be concluded that sterols & triterpenes, flavonoids, alkaloids and 
carbohydrates and glycoside were found in varying amounts in ethanolic Argel extract, aquatic Argel extract 
and Argel powder.These compounds mostly act as pesticide agents (Su, 1984 and 1990). 
 
Table 5: Preliminary phytochemical screening of the Argel extracts.  

Constituents  
Ethanolic extract Aquatic extract Argel powder 

Sterols and triterpenes ++ + + 
Alkaloids + + + 

Carbohydrates and 
glycosides 

+ ++ + +++ 

Tannins ++ + ++ 
Saponin glycosides ++ + ++ 
Cardiac glycosides ++ + ++ 

Flavonoids + + + ++ 
+ + Moderate amount    + Slight amount 
+ + + high amount    + Trace amount  

 
 Such results are in agreement with many investigators, Edward et al. (1993) studied the terpenoid 
composition of 6 species of Eucalyptus, all 6 Eucalyptus species showed that cineole (eucalyptol) content 
ranged form 13 to 78% of the total oil. (Al-Doghoiri et al., 2004) found the presence of active substances in the 
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Solenostemma argel by phytochemical study. The results obtained were teriterpenes, pergenine, glycosides, 
alkaloids and sterols. Volatile oils, flavonoids, tannins,sterols, monoterpens,triterpenes,glycosides and saponins 
are the main constituents in S.argel (Kamel et al., 2000). 
 The partial chemical analysis of methanol extract of Cotinus coggygria, showed flavonoids, tannins and 
phenolic compound (Stanic et al., 2009). 
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