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Abstract 
  Argas (Persicargas) persicus is a parasitic feeder on blood of poultry birds. After each blood 

meal a female is capable of producing a large numbers of eggs, the hatched larva remains at-

tached to its bird host for seven or more days and draw numerous bulky blood meals. The ovary 

is the main factory part for the oogenesis (production of eggs). The targeting treatment with eco-

friendly acaricide is required to disrupt the normal physiology of the ovary. This study aimed to 

analyse and quantify total and fractionated protein in the ovary of A. persicus females treated 

with Allium sativum extracts from fresh garlic bulbs. Group of engorged females were topically 

treated with garlic extract at 1.44% concentration, and another group with water (control). All 

females were crossed independently with normal males. In order to analyze the proteins of the 

ovary, untreated females were dissected 0, 1, 2, 3, 4, 5, 6, 7, & 20 days after feeding (DAF), rep-

resented different physiological states of tick and the treated females were dissected 3, 4, 5, 6, 7, 

& 20 DAF. The ovaries were homogenated and subjected to standard total and fractionated pro-

tein techniques. The protein concentration in ovary was significantly higher (P<0.05) in controls 

than in treated ones. Fractionated protein showed five characteristic bands to vitellogenesis pro-

cess in controls. They reached highest concentration level at 7
th
 days after feeding (DAF). These 

five bands disappeared in the treated samples except for one band in the corresponding time.  

Keywords: Argas (Persicargas) persicus; Allium sativum (garlic bulbs extracts); Vitellogenesis; 

Total protein; SDS-PAGE protein. 
 

 

Introduction 
  Agriculturists in developing countries are 

suffering from many diseases that reduce the 

productivity of their livestock, many of these 

diseases related to tick infestations. There 

are 800 species of ticks around the world are 

known and most of them can carry disease 

causing agents giving rise to health problem 

(Thorsell et al, 2006). 

   Argas persicus is a common poultry tick 

across the world from Africa (Sabuni, 2010), 

Asia (Aghighi et al, 2007; Al-Saffar et al, 

2008), Europe and America (Acuna et al, 

2005). A bite of A. persicus may cause mus-

cle paralysis (Adelusi, 1999). It causes seri-

ous irritation to poultry which has an ad-

verse effect on their production and cause 

heavy economic damages in poultry industry 

(Phulan et al, 1984; Shah et al, 2004). 

Heavy infestations of Argas persicus cause 

 loss of blood leading to anemia and sooner 

or later death (Bergstrom et al, 1999). 

   The main common method for controlling 

ticks is depending on the use of synthetic 

acaricides. However, continuous use of these 

compounds can lead to accumulation of tox-

ic residues in food, contamination of envi-

ronment, poisoning of animals and humans, 

and increase the chance of arising of re-

sistant ticks (Sonenshine, 1991). The ap-

pearance of tick resistance to acaricides has 

been a major determinant of the need for 

new control methods (George, 2000). 

   The challenge is looking for other possible 

tick control method as plant extract to mini-

mize the adverse effects of prolonged and 

intensive use of chemical acaricides (Olivo 

et al, 2009). Mordue and Nisbet (2000) stat-

ed that the plant has an effect on the neuro-

endocrine system of insects. Several com-

pounds extracted from plants have prospec-

tive insecticidal, growth limiting or repellent 

features (Isman, 2006; Pavela, 2008).  

   Essential oils of plants that can be extract- 
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ed from plant tissue by water steam distilla-

tion or supercritical fluid extraction are 

commonly used in the prevention and treat-

ment of human illnesses. Various essential 

oils (garlic oil, onion oil…etc.) have also 

been recorded to exhibit severe toxic effects 

against ticks (Aboelhadid et al, 2013). Such 

intoxication were found correlated with so-

me biochemical changes in the tested speci-

es as a decrease or increase of total  and cer-

tain protein fraction pattern, that lead to cer-

tain functional and physiological interac-

tions (Mohamed and Hafez, 2000). 

  Allium sativum (Garlic) is one of the im-

portant components of human food and in-

gredients medicines since ancient time. It is 

used as antioxidant, diuretic, heart stimulat-

ing, gastrointestinal, and anti-hypertension 

agent. Bulbs of garlic contain several active 

compounds particularly Sulphur containing 

compounds accountable for pharmacological 

properties. Steam distillation of garlic bulb 

produces essential oil containing mainly of 

diallyl, allyl methyl and dimethyl mono to 

hexa sulfide (Lawson, 1993). They have ac-

aricidal (El-Zemity et al, 2006), antibacterial 

(Ross et al, 2001), fungicidal (Ledezma and 

Apitz-Castro, 2006) and insecticidal (Hasan, 

2012) properties. Acheuk et al. (2012) ob-

served no protein band corresponding to vi-

tellogenin (vitellin) polypeptides in Locusta 

migratoria on day 12 after emerge post-

treatment with methanolic extract of Haplo- 

phyllum tuberculatum. Aqueous Neem extr-

act has an inhibitory effect on vitellogenesis 

of Rhipicephales sanguineus (Denardi et al, 

2010). Shyma et al, (2014) reported that 

treatment of Boophilus microplus with garlic 

extract inhibited significantly the fecundity 

and produced complete failure of eclosion of 

eggs from ticks at lower concentrations.  

   This work aimed to study the effect of sub-

lethal dosage of Allium sativum extract on 

quantitative and qualitative protein contents 

 of Argas persicus females’ ovary. 

Materials and Methods 
   Ticks rearing: The soft ticks, Argas (Pe-

rsicargas) persicus (Oken) samples were 

collected from a domestic chicken house at 

Banysweef Governorate, Egypt. To start a 

laboratory colony, ticks were kept at 

27C1, 75% RH and 16hrs day light. The 

ticks were detained in transparent polyeth-

ylene tubes (25100 or 13100 mm), which 

were sealed at one end by a plaster of pairs 

plug (rearing tube) and enclosed at the other 

end with muslin cloth securely held by rub-

ber bands (Kaiser, 1966). Domestic pigeons, 

(Columba livia) from commercial breeder in 

Cairo, were used as a blood source for ticks 

feeding. The colony and the host were kept 

in an insectary provided by the Department 

of Entomology, Ain Shams University. The 

pigeon host was tied to a wooden panel with 

one wing overextended laterally. The inner 

wing feathers were pulled and ticks (adults 

and nymphs) were placed to feed on the 

wing for about 15-20 min. Following en-

gorgement, ticks were transferred to a 

Petridis comprising a filter paper disk and 

observed until coxal fluid was released.  

   Allium sativum extract: Garlic (Allium 

sativum) extract was prepared by exposing 

the fresh plant bulbs to steam distillation to 

obtain the extract. The attained extract was 

purified chromatographically by HPLC (Re-

mbold et al, 1984). 

   The preparation of ticks for biochemical 

analysis: A single dose (10μl/female) of 

1.44% garlic extract was topically applied 

on posterior half of the adult fed female ven-

tral side on the 3
rd

 day after feeding. A treat-

ed female and normal male were kept inde-

pendently at 27°C, 75% RH in an insectary. 

To analyze proteins of the ovary, the un-

treated females were dissected 0, 1, 2, 3, 4, 

5, 6, 7, & 20 days after feeding (DAF) 

which represented different physiological 

states of tick and the treated females were 

dissected 3, 4, 5, 6, 7, & 20 DAF. Three 

ovaries of normal or treated A. persicus fe-

males from each fed groups were homoge-

nized for biochemical analysis in Eppendorf 

tube with 1X phosphate buffered saline 

(PBS) buffer (137mM NaCl, 10mM Phos-

phate, 2.7mM KCl, and a pH of 7.4). After 
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homogenation, centrifuged at 4000 r.p.m. for 

10 min. at 4
o
C, supernatants were kept in a 

freezer at -20ºC till use for biochemical as-

says. 

   Quantification of total protein contents: 

Total proteins were quantified by the meth-

od of Bradford (I976). To prepare the pro-

tein reagent, 100 mg of Coomassie Brilliant 

blue G-250 was dissolved in 50ml 95% eth-

anol. To the previous solution, a 100ml of 

85% (W/V) phosphoric acid was added. The 

resulting solution was completed to a final 

volume of one liter. Ten microliter of each 

protein sample was mixed with 500µl of the 

protein reagent, kept for five minutes at 

room temperature, and the absorbance at 595 

nm was measured against blank prepared 

from 10µl of phosphate buffer and 500 µl 

protein reagent. The corresponding protein 

concentrations were calculated depending on 

the protein standard curve which made by 

serial concentrations of bovine serum albu-

min (0.2-1.4mg/ml) 

   Protein electrophoretic analysis: Protein 

fractionated by SDS polyacrylamide gel 

electrophoresis (PAGE) as designated by 

Smith (1976); using slab gel that consist of a 

4% polyacrylamide stacking gel and an 

acrylamide (12%) gel. Wide range of protein 

marker was used for the determination of 

protein profiles of all fractionated samples. 

Electrophoresis was done at room tempera-

ture using 80 mA for approximately four 

hours. The gel was then stained with Coo-

massie Brilliant blue for protein. Gels were 

scanned and analyzed by Core Laboratory 

Image Quantification Software (CLIQS). 

This program is a comprehensive computer 

software application designed to determine 

the number, molecular weight, the percent-

age amounts, and relative fragmentation 

values of fractionated bands of each lane. 

   Statistical analysis: Data were subject-

ed to analysis of variance (ANOVA) and 

followed by Tukey's HSD tests with the help 

of SPSS version19, in which the equation of 

the standard errors, standard deviation, T- 

statistic values and probabilities (P) were 

used. The level of significance: was ex-

pressed as significant when P<0.05. 

Results 
 

   The total protein concentration in the ovary 

of normal mated fed female A. persicus was 

without significant (P > 0.05) change up to 

the 5
th

 day after feeding (DAF). Protein con-

centrations were 0.570±0.028, 0.630±0.011, 

0.677±0.016, 0.706±0.010, 0.748±0.012, & 

0.759±0.008 mg/ovary on the 0, 1, 2, 3, 4, & 

5 DAF, respectively. A significant increase 

in protein level (P < 0.05) was seen on 6
th

 & 

7
th

 DAF to reach 0.985±0.007 & 1.060± 

0.021mg/ovary, respectively. Total protein 

then was reduced significantly (P<0.05) to 

0.654±0.018 mg/ovary in the 20
th

 DAF. 

On the other hand, data showed that the total 

protein concentration in the ovary of mated 

fed female A. persicus treated topically with 

1.44 % garlic extract on the 3
rd

 day after 

feeding (DAF) showed no significant (P > 

0.05) changed up to 20
th

 DAF. Protein con-

centrations were 0.495±0.011, 0.666±0.011, 

0.715±0.003, 0.748±0.008, 0.758±0.006, & 

0.635±0.002 mg/ovary on the 3, 4, 5, 6, 7, 

and 20 DAF, respectively.  

   In comparison between total protein of 

normal and garlic treated mated females A. 

persicus ovaries, there was a significant 

great reduction (P < 0.05) in the level of to-

tal protein on the 7
th

 DAF of treated females. 

At this time the percent reduction was 

28.5% relative to its corresponding state in 

normal female. Also, there were reductions 

in the levels of total protein on the 3
rd

, 4
th

, 

5
th

, 6
th

, and 20
th

 DAF of treated females by 

values of 29.87%, 15.05%, 5.8%, 24.06%, 

and 2.91%, respectively relative to corre-

sponding values in normal female.  

   Fractionated protein from ovary of normal 

female A. persicus and treated with garlic 

extract: Proteins were analyzed by SDS-

PAGE technique. Normal females were dis-

sected on days 0, 1, 2, 3, 4, 5, 6, 7, & 20 

DAF and the proteins were extracted from 

the obtained ovaries corresponding to each 

day.  

    Data (Tab, 1; Fig. 2) showed that ovary’s 
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 protein from samples of 0, 1, 2, 3, 4, 5, 6, 7, 

& 20 DAF were separated into 9, 10, 16, 20, 

17, 21, 19, 22, & 9 bands, respectively. Mo-

lecular weight of bands in all normal sam-

ples ranged from 19 to 331 KDa for 34 dif-

ferent bands. Bands number 25, 28, 30, & 34 

were found to be common between all nor-

mal samples with molecular weight 30, 26, 

22, & 19 KDa. Bands number 1 and 24 were 

characteristic to sample 7 DAF with molecu-

lar weight 331 & 31.5 KDa, respectively. 

Band number 14 was characteristic to sam-

ple 4 DAF with molecular weight 79.7 KDa. 

In sample 5 DAF, only 10
th

 band with mo-

lecular weight 102 KDa was characteristic 

band to this sample. Also, bands number 19, 

11, 21, 20, 25, 28, 21, 30, & 19 were found 

to have the highest density with percentage 

amount 45.3, 32.5, 19.9, 23.7, 22.2, 15.6, 

17.5, 13.2, & 36.8 in samples 0, 1, 2, 3, 4, 5, 

6, 7, & 20 DAF, respectively. Data showed 

that bands numbers 6, 8, 9, 13, & 15 were 

common in samples of 5, 6, & 7 DAF and 

were with molecular weight of 218, 145.5, 

113, 84.6, & 74.9 KDa, respectively.  

   These five bands (6, 8, 9, 13, & 15) ap-

peared about two, three, four, three, and two 

times, respectively, as percentage amount in 

the sample 7 DAF than in samples 5 & 6 

DAF and also these five bands were disap-

pear completely from sample 20 DAF ex-

cept for the band number 15 which was re-

duced by 75% to 1% amount value in that 

sample. 
 

Table 1: Relative mobility (Rm) and concentration of different fractionated protein bands detected in whole homogenates 

from ovary of female A. persicus after different days of feeding. 

Band 

No. 
Rm 

Molecular 

wt. KDa 

Band % 

0 DAF 1 DAF 2 DAF 3 DAF 4 DAF 5 DAF 6 DAF 7 DAF 20 DAF 

1 0.02 331 - - - - - - - 0.4 - 

2 0.03 321.2 - - - - - 1.9 3.2 - - 

3 0.04 306.4 - - 2.8 2.1 3 - - - - 

4 0.05 287.8 - - - - - - 2.4 0.6 - 

5 0.08 246 - - 4.3 3.9 4.3 7.4 - - - 

6 0.11 218 - - - - - 1.9 2 4.1 - 

7 0.17 160.6 - - 7.3 0.1 - - - - - 

8 0.19 145.5 - - - - - 3 3.1 9.1 - 

9 0.24 113 - - - - - 2.5 2.4 10.1 - 

10 0.27 102 - - - - - 11.1 - - - 

11 0.29 93.3 - 32.5 - 13.5 - - 3.9 - - 

12 0.3 89.9 - - 0.1 2.1 12.7 - - - - 

13 0.31 84.6 1.7 4 4.6 1.8 3.2 2.6 2.5 7.8 - 

14 0.33 79.7 - - - - 0.2 - - - - 

15 0.34 74.9 - - 9.1 1.4 1.6 2 1.9 3.9 1  

16 0.39 62.9 12 17.7 - 7.5 5.6 6.5 - 2.2 8.1 

17 0.41 56.5 - - - 5.4 9.6 7.3 6.7 - - 

18 0.43 52.7 - - 7.7 - - - 5.8 5.6 - 

19 0.46 47.6 45.3 0.9 0.6 0.3 - - - 2.6 36.8 

20 0.48 45.5 - - - 23.7 1.1 4.3 3.7 2 - 

21 0.51 40.6 26.9 0.3 19.9 - - - 17.5 4.6 - 

22 0.53 38.2 - - - - - 11.6 - 2.3 - 

23 0.57 34.9 - - - - - - - 7.1 17.8 

24 0.61 31.5 - - - - - - - 0.5 - 

25* 0.63 30 0.7 18.1 2.2 1.8 22.2 2.8 2.5 2.4 1.8 

26 0.65 28.5 10 2.3 1.9 - 2.1 1.8 5.7 7 5.4 

27 0.67 27.7 - - 5.8 3.9 - 2.9 4.3 - - 

28* 0.7 26 0.2 21.7 3.6 3.6 15.8 15.6 15.3 0.4 20.4 

29 0.72 25 - - 12.9 0.6 - - - - - 

30* 0.83 22 3.1 0.4 0.9 15.2 1.7 3.3 5.5 13.2 8.4 

31 0.86 21 - - - 3.6 8.3 3.5 7.9 6.9 - 

32 0.9 20.7 - - - 5 3.3 3.2 - 6 - 

33 0.95 20 - - - 4.3 3 1 - - - 

34* 0.97 19 1 2.2 16.2 0.2 2.3 3.7 3.8 0.9 0.2 

Total number of bands 9 10 16 20 17 21 19 22 9 
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   The treated females with the garlic extract 

were dissected on days 3, 4, 5, 6, 7, & 20 

DAF and the proteins were extracted from 

the obtained ovaries corresponding to each 

day. Densitometric scanning of electropher-

ogram of SDS protein (Tab. 2, Fig. 3) re-

vealed that, ovary protein from samples of 3, 

4, 5, 6, 7, and 20 DAF were separated into 8, 

10, 12, 11, 14, and 9 bands, respectively. 

The molecular weight of bands in all treated 

samples ranged from 22 to 161 K Da for 17 

different bands. Bands number 1, 4, 6, 9, 10, 

14 and 16 were found to be common be-

tween all treated samples with molecular 

weight 161, 90, 77, 44, 40, 26 and 23 KDa. 

Bands number 13 & 15 were characteristic 

to sample 5 DAF with molecular weight 

27.7 & 24.5 KDa, respectively. While, band 

number 11 was characteristic to sample 7 

DAF with molecular weight 35 KDa. In ad-

dition, bands number 16, 17, 1, 7, 17, & 10 

showed the highest density with percentage 

amount 26.6, 21.1, 19.9, 16.8, 19.2, & 23.9 

in samples 3, 4, 5, 6, 7, & 20 DAF, respec-

tively.  
   On the other hand, five bands were detect-

ed in control samples with molecular weight 

of 331, 321.2, 306.4, 287.8, and 246 KDa 

were disappeared in the treated samples with 

tested compound which indicates the failure 

in expression of high molecular weight pro-

teins in the treated samples. 

   It’s well known that vitellogenesis pro-

cesses in ticks require several proteins which 

start to increase (or appear) gradually from 

the fifth day after blood feeding and reach 

the highest level at the seventh day after 

blood feeding to reach the fully mature oo-

cytes in the ovary.  

   When comparing the treated sample of 7 

DAF it was noticed that number of bands 

was decreased to 14 bands compared to 22 

bands in the corresponding control sample. 

Comparing the control protein patterns with 

the patterns of treated sample of 7 DAF with 

garlic extract revealed the disappearance of 

three protein band which are characteristic 

to vitellogenesis processes. Where in the 

control sample of 7 DAF, there were five 

protein bands representing the vitellogenesis 

processes with molecular weight 218, 145.5, 

113, 84.6, and 74.9 K Da. While in treated 

sample of 7 DAF, only one protein band was 

detected from the five previously mentioned 

bands with molecular weight 113 KDa and 

80% reduction in percentage amount com-

pared to the control sample at the same day. 

 
           

Table 2: Relative mobility and concentration of different fractionated protein bands detected in homogenates from ovary of 

treated Argas persicus females with garlic extract after different days of feeding. 

Band 

No. 
RF 

Molecular 

weight KDa 

Band % 

3 DAF 4 DAF 5 DAF 6 DAF 7 DAF 20 DAF 

  1* 0.17 161 4.7 11.2 19.9 5.2 7.5 6.9 

2 0.23 127 - - - 7.9 6.8 - 

3 0.27 113 - - - 2.1 2 - 

 4* 0.3 90 6 3.6 6.1 6.4 5 4.5 

5 0.34 84.6 2.2 5.1 3.3 - - 4.3 

 6* 0.36 77 22.9 13.4 11 6.5 5.3 17.6 

7 0.39 70 - - - 16.8 9.4 - 

8 0.45 54 - 11.8 5.8 - 3.1 - 

  9* 0.53 44 5.4 6.6 4.3 4.1 5.2 4.7 

  10* 0.55 40 19.9 5 7.9 12.9 8.8 23.9 

11 0.62 35 - - - - 3.7 - 

12 0.67 31 - - - 7.8 7.8 - 

13 0.74 27.7 - - 6.3 - - - 

  14* 0.77 26 12.3 6.4 5.1 3.4 3.4 6.7 

15 0.81 24.5 - - 5.1 - - - 

  16* 0.86 23 26.6 15.6 8.5 9.8 12.9 12 

17 0.9 22 - 21.1 16.8 - 19.2 19.5 

Total number of bands 8 10 12 11 14 9 
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Discussion 

   Proteins are synthesized in the fat body 

and later released into the haemolymph to be 

incorporated later into several organs includ-

ing the ovaries (Vallae, 1993). In ticks, syn-

thesis of vitellogenin occurs outside of the 

ovaries then released into the hemolymph 

for later uptake by ovary (Diehl and Dotson, 

1986). The period of the increase of the ova-

ry protein level coincided with the progress 

of vitellogenesis (3-7 DAF) as showed by 

number of mature oocytes (Radwan et al, 

2015). The increase in total protein in the 

ovaries of the mated fed female A. persicus 

during this period may indicate an uptake of 

heamolymph proteins by the ovaries or an 

increase in protein synthesis by the ovaries 

or both (Engelmam, 1979). 

  In the present work, total protein concen-

tration in the ovaries of the mated females A. 

persicus gradually increased after feeding to 

reach the maximum level on 5-7
th

 day after 

blood feeding. Similar results were obtained 

in A. hermanni (Shanbaky et al, 1990b), Ix-

odes scapularis (James and Oliver, 1996), 

and A. persicus (Radwan et al, 2015). 

  An increase in the ovary protein level was 

reported by Shanbaky et al, (1990b) in the 

mated engorged A. hermanni. The period of 

the increase of the ovary protein level corre-

lated with the progress of vitellogenesis (3-6 

DAF) as determined by the weight of the 

ovaries and the number of mature oocytes. 

Furthermore the increase of the level of the 

ovarian total protein was associated with an 

increase of the level and the number of the 

exogenous vitellins during the period of vi-

tellogenesis (3-6 DAF) suggesting an uptake 

of protein by ovary during vitellogenesis. 

Also the concentration of vitellin in Ixodes 

scapularis ovaries was declined after ovipo-

sition (James and Oliver, 1996). 

   Araman (1979) showed the ability of ovar-

ian tissue to synthesis yolk proteins in fe-

male R. sanguineus and Jenni (1971) found 

an endogenous protein synthesis by oocyte 

and uptake of hemolymph vitellogenins into 

oocytes by micropinocytosis in the female 

Ornithdorous moubata during the vitelloge- 

nesis. 

   After treatment with garlic extract the con-

centration of ovary total proteins was chan-

ged during the reproductive cycle of the fe-

male A. persicus. Application of garlic on 

the 3
rd

 DAF prevented any increase in the 

level of total proteins of the ovaries on the 

next days (4-7 DAF). This suggests an im-

pairment of protein production in both tis-

sues which could be attributed to an interfer-

ence with blood meal digestion, protein syn-

thesis, and release into the haemolymph and 

uptake in the ovary. It might have disturbed 

or hindered with the normal physiology of 

the treated tick causing an observed reduc-

tion of the protein levels in the ovaries. The 

reduction of the proteins in the ovary will 

lead to reduction or inhibition in the vitello-

genesis as reported previously by Shyma et 

al, (2014) where the treatment of Boophilus 

microplus with garlic extract was able to in-

hibit significantly the fecundity and pro-

duced complete failure of eclosion of eggs 

from the treated ticks even at lower concen-

trations. 

   The treatment with A. sativum may lead to 

an effect of natural putative hormone in A. 

persicus as in other Argasids (Shanbaky et 

al, 1990a) might have disturbed or interfered 

with normal physiology of treated ticks lead-

ing to observed reduction in protein level in 

the ovaries. 

   Plant extract can inhibit the molting pro-

cess by interfering with the neuroendocrine 

system and altering the levels of ecdysteroid 

hormone in the hemolymph (Schmidt et al, 

1998).  

   In the present study, lower protein concen-

tration was observed in the ovaries of en-

gorged females treated with A. sativum ex-

tract than in the controls. The most abundant 

protein in tick eggs was Vitellogenin repre-

sented about 11% of total protein in hemo-

lymph (Sonenshine, 1991). After female en-

gorgement, concentration of Vitellogenin in 

hemolymph increased and regulated by up-

take in oocytes (Seixas et al, 2010). Since 
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the treated females had fewer vitellogenic 

oocytes, it was assumed that the accumula-

tion of protein in hemolymph occurred as 

the vitellogenin was not taken up by oocytes 

(Sousa et al, 2013). Borges et al. (1994; 

2003) and Sousa et al. (2008; 2011) reported  

 high efficacy against tick reproduction from 

fruit extracts. The results agreed with Mad-

havi (2016) where Corcyra cephalonica lar-

vae showed a decline in the protein content 

when compared to control ones after treat-

ment with crude bulb extract of A. sativum.  

This may be due to the A. sativum is func-

tioning as a molting hormone analogue.  

   Medina et al. (2004) explained the lack of 

yolk granules in the oocytes from treated fe-

male Chrysoperla carnea due to the effect of 

Azadirachitin on vitellogenin synthesis or its 

uptake by oocytes. Oogenesis and vitelloge-

nsis in this insect are controlled by Juvenile 

hormone (Rousset, 1988). 

  SDS-PAGE revealed differences in bands 

numbers and molecular weights in both con-

trol and treated ovary proteins of females. 

Garlic extract affected the proteins of ovary. 

It destructed the protein structure thus induc-

ing the formation of new protein bands. Gar-

lic extract induces more differences in the 

molecular weights of proteins of ovary.  

Responsible proteins for vitellogenesis pro-

cess were noticed in high concentration in 

7
th

 DAF represented in five protein bands 

with molecular weight 218, 145.5, 113, 84.6, 

& 74.9 KDa. These five protein bands were 

disappeared in the corresponding treated 

sample except for one protein band with mo-

lecular weight 113 KDa & 80% reduction in 

amount. These data clarified the reduction in 

eggs hatchability and defect in oocyte form- 

ation in treated A. persicus females with A. 

sativum extract. The results agreed with Lu-

cantoni et al. (2006) who treated Anopheles 

stephensi, with Neem found a delay in deve-

lopment oocytes in vitellogensis and chorio- 

nogenesis phases. Acheuk et al. (2012) repo-

rted methanolic extracts of leaves and stems 

of Haplopphyllum tuberculatum affected re-

production in Locusta migratoria females by  

disrupting vitellogenesis, ovarian develop-

ment and ecdysteriod production. Inhibition 

of vitellogenesis and oocytes growth was 

due to suppression of ecdysteriod production 

in treated insects and terminal oocytes were 

maintained in a juvenile state or delayed in 

reaching maturation. 

   A. sativum essential oil reduced the ovipo-

sition potential in adults of Tribolium casta-

neum when treated with sublethal concentra-

tions by both fumigation and contact meth-

ods (Chaubey et al, 2013). Essential oils on 

insects were studied and treatment with sev-

eral oils and/or their constituents caused a 

neurotoxic mode of action (Kostyukovsky et 

al, 2002; Priestley et al, 2003). Allicin is a 

phytochemical present in garlic that inter-

feres with RNA production and lipid synthe-

sis. If RNA synthesis is affected or produced 

in fewer amounts then protein synthesis is 

severely affected (Meriga et al, 2012). 
Conclusion 

    The outcome results showed that steam 

distillation extract of bulbs of A. sativum 

significantly reduced total protein in fema-

les’ ovary and disrupted vitellogenesis. Pro-

tein reduction in the ovary would consequ-

ently cause reduction in oogenesis process. 

 The authors contributed equally to this work    
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Explanation of Figures 
Fig. 1: Changes in concentration of ovary total protein of adult normal and 1.44 % garlic extract topically treated (on 3rd DAF) female A. 

persicus on different days after feeding. Upper line: average protein in mg/ovary of normal samples. Lower line: average protein in mg/ovary 

of treated samples. Confidence bars shown for ± SE.  
Fig. 2: Electrophoretic protein pattern of whole homogenates from ovary of female A. persicus after different days of feeding. 

Fig. 3: Electrophoretic protein pattern of whole homogenates from ovary of treated A. persicus females with garlic extract after different days 

of feeding. 
 

 
 

 

 
 


