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ABSTRACT

This study evaluates the toxic impacts of Rosmarinus officinalis oil on the M. domestisa adults after 24- 48 h of
treatment. The results showed that the activity of all oil concentrations have produced a mortality rate in laboratory
when treating M. domestica adults. These results also revealed that the maximum significant difference was at the
highest (100%) concentration among these treatments. The mortality rates in this insect were 86% and 100% after
24 and 48 h of the treatment respectively. The minimum mortality rates were 10% and 20% at the lowest
concentration (25%) after 24 and 48 h of treatment respectively.
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INTRODUCTION

Musca domestica is one of the house insects having a medical and veterinary importance in life of human being
and animals. It took its well-known name after its living with human beings. The housefly almost was in all the
clean and dirty buildings in our world. It shares with bugs the first enemy place for human being, because it is
considered as a mechanical vector of over hundred pathogenic bacteria (Choo et al. 2011; Wales et al. 2010; Pruss
& Mariotte 2000; Hammack & Olsen 2001). An average count of bacteria on one fly-body estimated about
1250,000, and the maximum count of these bacteria on the fly body is amounted at 6,660,000. The fly has
transmitted the dangerous disease like typhoid fevers, Traohoma, Dysentery, Cholera, Tuberculosis and Leprosy,
poliomyelitis, infections epidemic hepatitis A, B and C (Sukotason et al. 2004; Banjo et al. 2005; Cranshow &
Pears 2009; Al-Haji Ismail et al. 2009; Khatter 2013). In Ogg (2007) reported that a great number of M. domestica
living beside the poultry farms led to decrease in productivity of these poultry from meat and eggs. Due to the
danger caused by this insect on public health, numerous routine measures bare used to kill by chemical insecticide.
However, these materials have a potential toxicity and analysis slowly, meaning that they stay in environment for
long time (Shaban et al. 1993). These chemical materials led to create resistance races of housefly and killing the
useful microorganisms. Given the vast pollution caused by the traditional chemical pesticides and consequently
having a negative direct effect on man and his environment, it is necessary to develop all types of biotical
pesticides to kill all kinds of harmful insects and protect both man and environment from these dangerous
organisms (Bettole 1976; Oliveira et al. 2002; Abd Al- Hussein 2019). After the bio- pesticides being in a great
demand, the demand-bill declined and reduced on the chemical pesticides due to the damages happened in the
environment. Bio-pesticides provide their analysis spontaneously without leaving negative effects or a toxic
residues and they are active at using through targeting only the required insect (Muter 2017; Pterson et al. 2004).
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There are some studies about the effects of different plant extracts on some organisms in the world (Barrahi et al.
2020; Porusia & Septiyana 2021; Alwan 2022; Shareif et al. 2022).

The aims of this study included:

1-The toxic impact of various oil concentrations of R. officinalis on the adult of M. domestica.

2-ldentifying the nature of damage made by the targeted insect.

3-R. officinalis oil took as biotical alternative to limit the damages occurred by M. domestica on the public health.

MATERIALS AND METHODS

Table 1. Materials and equipment used in this experiment.

series Name of Material or Equipment Count or quantity
1 Screw cap 24
2 Plastic Sprayer 4
3 Optical microscope and anatomy microscope 1-1
4 Glass slides 1 pocket
5 Adhesive pheromone traps 4

Sample collecting

The insect sample (M. domestica adults) were gathered from a group of 500 houses in Samarra City during the
period 25/8/2019 to 24/3/2020. The gathering was carried out using insect's airlines (Abo Khushim 1992). We
prepared dilution (25%, 50%, 75% and 100%) of R. officinalis oil and employed the concentrations using plastic
sprayer range (250 mL) and then used in the treatments of the insect phase in lab.

Estimating the toxic efficiency for various concentrations of R. officinalis in oil on M. domestica adults

For evaluating the effect of R. officinalis oil, 25 samples were taken from M. domestica adults for each
concentration (25%, 50%, 75% and 100%). One mL of each concentration was added and then the number and
rate (%) of the killed adults in each concentration were calculated.

Table 2. The main chemical structure of R. officinalis oil (Isabel et al. 2014)
Compound  percentage
1.8- Conicol 47.77%
Camphor 12.53%
Pinenea 11.51%

Statistics analysis

Data analysis statistically by using ANOVA analysis, one-way variation through the application of Minitab. The
mathematical averages of these treatments are compared by using multiple range test Duncan’s at probability level
of p <0.05 (Al-Rawy & Khalifallah 1982).

RESULTS AND DISCUSSION

Table 3. Averages of activity for R .officinalis oil after 24 and 48 h of treatment in M. domestica adults.

Treatments Average of all insects before treatment  After 24 h. of treatment ~ After 24 h. of treatment
Control (DW) 125 145 165
Oil without any additive 193 20 4

According to Table 3, R. officinalis exhibited higher efficiency in expelling and killing the M. domestica adults.
The results revealed that the treatment by oil after 24 h killed all insects except 20 individuals, and after 48 h, only
4 were alive. In the control group, by increasing the infection spread, 145 insects remained after 24 h, and 165
after 48 h. These results are in agreement with study of Al-Zubaidi et al. (1998) and AL-Rahmanny (2019 ) who
reported the activity of the R. officinalis oil in decreasing the infection acuity of Bemisia tabaci in cabbage after
24 and 48 h, in addition to its killing impact in both nymph and adult stages. As shown in Table 4, the mortality
rate at 25% concentration of R. officinalis oil reached 10% after 24 h of treatment, while it was 20% after 48 h
compared to the control which did not exhibit any mortality in M. domestica adults. At 50% concentration,
mortality rate was 24% after 48 h. However, at 75%, the rate was 60% after 24 h, whereas it reached 70% after
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48 h and at 100%, hundred percent mortality occurred after 48 h. We can conclude that the higher the oil
concentration and the longer the period of exposure, the higher the mortality rate. It was also observed that the
accumulative effects of the oil toxic materials on digestive system of housefly led to disturb and damage the
enzymes responsible for removing the toxicity, called Mixed Function Oxidase (MFO; Wagner et al. 1986; lan et
al. 1986; Al-Alose 2008). It was also found that the time period of the adult exposure exhibited an impact on the
housefly generation leading to cessation of completing its life cycle (AL- Mansour et al. 1998; Tabssum et al.
1998; Metspalu et al. 2001; Gad Allah 2012; Ibrahim 2018).

Table 4. Effects of various concentrations of R. officinalis oil on Musca domestica after 24 and 48 h of treatment.
Concentration  Mortality after 24 h  Mortality after 48 h  Average

25% 10%"2 20%°52 15¢
50% 24%"° 50%°° 3780
75% 60%"° 70%P° 658¢
100% 86%"1 100%°5¢ 93¢
Average 4572 60%5° 0.0

Note: The small similar letters in one column means there are no significant differences between them. The capital similar in one line means there are no
significant differences between them after 24 and 48 h of treatment.

Our study revealed that a mechanical damage in its wings and breakings in veins occurred due to its exposure to
the oil concentration leading to detached coat between wings and atmosphere and consequently, resulting in
heaviness in wings and debarring the aviation. This is in agreement with the study of AL-Rahmanny (2019) who
reported the activity of the R. officinalis oil in inhibiting the aviation process of B. tabaci. The results of our study
are compatible with that of AL-Tikrity (2001). EL-Nahal et al. (1989) reported that the exposing period of
effective material exhibits a great impact than the used dose which is in agreement with the study of Abod kaho
(2015). Our study revealed that the most important effects of R. officinalis reflected in the analysis of body wall,
fat coat of housefly which contains lipase enzyme and some acids to control the parasite and transmitting viruses'
insects. This is compatible with Hamza's & Mahdi (2008) who worked on the effects of tobacco extracts on the
first-stage larvae of the house fly. This study is also in line with AL-Rahmanny (2019) who reported that the
concentrations for killing the B. tabaci which transmits many of various diseases in agricultural crops. Our study
indicated that the taking M. domestica of various concentrations from R. officinalis oil led to disturb the balance
of ions in housefly, resulted in some malfunction in digestive tract of this insect and its death. This is in agreement
with the study of Chanlger (2005) who reported that the cactus leaves' extract and its jelly caused disturbing in
ion balance in insect and then made some malfunction in its digestive tract and consequently its death, similar to
our study. It is also observed in this study that gathering the toxic materials of R. officinalis oil in breath orifices
of housefly led to blocking them and then stopping influx of enough quantities of oxygen to insect, causing to
suffocate and death. The accumulation of toxic materials in R officinalis oil caused tremor and malfunction in
body-movement. So, the dead insects exhibits stiff and dark structure, which verifies filling its body with toxic
materials leading to total damage of nervous system, and death (Alwan 2017).
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