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 Pesticides are chemical compounds used to fight against organisms considered pests in 

agriculture and also in different industries and for individuals in homes and gardens. 

They are used in large quantities over the last decades. The ubiquity of these pesticides 
poses a real public health issue, not only for farmers who are most at risk, but also for 

the general population through exposure to household pesticides. In this context, the 

objective of our study is to find the risk of the exposure to Powder Roach Killing, an 
insecticide widely used as an anti-cockroach in homes in Algeria. To know its effect on 

the murine immune system, three doses 40, 80 and 160 mg/Kg body weight of mice 

were tested. The resuts revealed immunological alterations resulted in a decrease of 
lymphocytes, granulocytes, an increase in the number of white blood cells, peritoneal 

macrophages, splenocytes, monocytes and an increase in spleen weight. Histological 

examination revealed some alterations in the histological structure of the spleen, which 
could explain the variation of certain parameters studied. In the other hand an 

inflammation in the bladder was also observed. Based upon these results, we suggest 

that PRK can be considered as an immunotoxic product by its damage on immune 
organs and cells. 
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INTRODUCTION 

 

 The man is one of the living creatures that compose the biosphere, but he is susceptible to be attained by 

numerous aggressions of different nature that can harm his well being, especially the toxic substances of the 

environment like the pesticides. In addition to their main role, the pesticides can also be harmful to the human 

being as well as the animals living where the insecticides are being sprayed [1]. Indeed, the severity of 

poisoning depends on the toxicity of the product, on the mode of its penetration, on the absorbed dose and on 

the physiology and the age of the subject matter [2]. The entire population can be daily exposed to a number of 

insecticides. Also, the risk of accidental poisoning, very low, but not null, and the exposure for a long time, even 

at low doses, can be very serious for human health. Moreover, a large public is not informed enough about the 

risks of pesticides which are allowed to be used in homes. On the other hand, the majority of household 

pesticides used in Algeria is not controlled enough, among these, the insecticide Powder Roach killing was 

chosen for our study. This product is considered to be a good solution for the problem of cockroaches. Powder 

Roach killing proved to be efficient against the fight of cockroaches, this satisfaction is declared by all its users. 

Unfortunately, we ignore everything about its chemical composition, its biochemical, biological and 

toxicological properties. For the reasons mentioned above, we are interested to carry out a study on its acute 

effects on the immune system of the mice. Because of the importance of the immune system in the defense of 

the hosts against external aggression, it was chosen as the target to study the effect of the household pesticide 

cited above.  

MATERIALS AND METHODS 

 

Chemical material (Powder Roach killing): 

 Powder Roach killing (PRK) is an insecticide, anti-cockroaches for domestic use, from a Chinese 

production. It is commercialised by "Beijing Green leaf siecle Daily utilisation chemicals Co, Ltd"company. 

http://click.thesaurus.com/click/nn1ov4?clkord=9&clkpage=the&clksite=thes&clkld=330:1&clkdest=http%3A%2F%2Fwww.thesaurus.com%2Fbrowse%2Fon%2520the%2520other%2520hand
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Formed in 2001 and situated in the city of Beijing. This pesticide is very used in the houses in Algeria. It really 

represents a radical solution for the problem of the cockroaches. PRK is commercialised in the form of a green 

powder that contains 2 .5 of acephate. The information related to its chemical and toxicological properties as 

well as the lethal dose of 50% (LD50) of this product are unknown. PRK is very soluble in water. 

 

Biological Material: 

 This study is carried out on Male Mice BALB C, aged between 6 and 7 weeks where the body weight is 

between 23 and 35 grams. The mice are kept in cages made of polypropylene that are cleaned regularly. 

Breeding conditions are characterized by a natural temperature and photoperiod. Their daily nutrition is 

composed of food rich in grains, stale bread and water. On these mice was carried out with respecting their 

wellbeing and excluding any stress condition which be able to interfere by the results. 

 

Experimental protocol: 

 In order to realise the experimental side of our work, we have established a protocol that we can summarise 

in (figure 1) 

 

Treatment: 

 In order to realise the experimental part of our work, we have established a protocol that we can summarise 

in (figure 1).The mice used in our experiment are divided into four groups, each of them contains eight mice. 

The insecticide is prepared as an aqueous solution which is gavaged to the animals once, according to the 

following doses 

•The mice of the first lot are treated with a dose of 40mg/kg weight body 

•The mice of the second lot are treated with a dose of 80 mg/kg weight body 

•The mice of the third lot are treated with a dose of 160 mg/kg weight body 

•The mice of the fourth lot (control group) were treated with water only.  

 

 
Fig.1: Diagram of the experimental protocol. 

 

Blood sample collection:  

 24 hours after treatment, the mice are sacrificed and their blood is collected in EDTA tubes destined to 

medical laboratory of analyses for the realisation of BNF (Blood Numerical Formula). 

 

Isolation of peritoneal macrophages: 

 After preparing and sterilizing the instruments with alcohol, the mouse is placed on the dorsal phase. A skin 

buttonhole of 0.5cm was made on media-ventral line of the trunk ahead the urinary orifice. The skin was 

properly spaced to discover the peritoneal muscles. With a sterilized syringe, 3ml of Phosphate Buffered saline 

solution (PBS) was inoculated in the peritoneal cavity. After 5mns, the washing liquid was retrieved in a 

sterilized tube and centrifuged for 5mns at 1500 rpm. The pellet was reset in suspension with 3ml of PBS and 

centrifuged again for 5mns at 1500 rpm (two times). After the last washing, the pellet was reset in suspension 

with 3 ml of PBS, from which 100µl were diluted in 900 µl of the trypan blue solution. At last, the peritoneal 

macrophages were counted using the Malassez cell and their viability was evaluated by the Trypan blue 

exclusion test 

 

Isolation of splenocytes: 

 After sacrificing the animals, the spleen was isolated, weighed and placed in a petri dish which contained 3 

ml of PBS solution. With two clips, the spleen capsule was emptied of its cellular content. The cell suspension 

was placed in a tube and centrifuged for 3mns at 100 rpm to eliminate the cell debris. The supernatant was 

retrieved, than centrifuged for 10mns at 1500 rpm. The pellet was suspended in 0.5 ml of PBS and then 4.5ml of 
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lysis solution of the red blood cells were added. After an incubation period of 10 min, the suspension was 

centrifuged for 10 min at 1500 rpm [3,4], followed by the elimination of the supernatant however, the pellet was 

resuspended in 3 ml PBS, centrifuged for 10 min at 1500 rpm. This last step was repeated twice. After the last 

washing, the pellet was reset in suspension with 3 ml of PBS, from which 100µl were diluted in 900 µl of the 

trypan blue solution. The splenocytes were counted and the viability was evaluated using the Trypan blue 

exclusion test described previously. 

 

Realization of histological cuts: 

 The isolated spleen from mice was conserved in Formol aldehyde in order to realize histological cuts. After 

a macroscopic observation, the organ was placed in the Bouin’s solution for five days. Then, the successive 

passages of the spleen in alcohol baths with ascending concentrations were performed. The dehydration was 

followed by three treatments with xylene to clarify the specimen. This step was followed by the impregnation of 

the organ with the paraffin. The histological sections were realized using a microtome, stained with 

hematoxylin-eosin and observed with an optical microscope [5, 6]. 

  

Statistical analysis:  

 For every group, we have calculated the arithmetic mean (X) and the standard error (SEM) of the mean (X 

± SEM). The statistical significance of the difference between two means is evaluated by the test T of Fisher-

Student. The difference is statistically significant if the probability P is less than 0.05(*); very significant if P is 

less than 0.01(**) and highly significant if P is less than 0.001(***). 

 

Results:  

The Effect of Powder Roach killing on the relative spleen weight:  

 The results represented in (Figure 02) showed an increase in the relative weight of the spleen of treated 

animals compared to controls. The spleen weights recorded in animals treated with the different doses (40, 80 

and 160 mg / kg) were (3.41 ± 0.47; 4.17 ± 1.36 and 4.67 ± 1.44 mg / g) respectively. However, the spleen 

weight of the controls was (2.93 ± 0.38 mg / g). This increase was significant with the doses 40 and 80 mg/kg, 

and non significant in mice treated by the dose 160 mg/kg, compared with controls.  

 
Fig. 2: Variation of the spleen relative weight after a single exposure to the Powder Roach Killing insecticide          

(n = 32 male mice) the results show a dose-related decrease. Statistically significant (* P <0.05, ** P 

<0.01, *** P <0.001) compared to control. 

 

The Effect of Powder Roach killing on blood numerical formula: 

 The results obtained showed no-significant decrease in the rate of lymphocytes and granulocytes. In 

contrast of that, a significant increase in the number of white blood cells and a non-significant in the rate of 

monocytes were recorded (Table 1).  

   
Table 1: The effect of Powder Roach killing on blood numerical formula (BNF). 
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 The values represent the mean ± standard. (N = 32 male mice). Statistically significant (* P <0.05, ** P 

<0.01, *** P <0.001) compared to control. 

GB (WBC) =White blood cells; LYM=Lymphocytes; MON= Monocytes; GRA= Granulocytes. 

 

The effect of Powder Roach killing on the number of splenocytes: 

 The treatment of the mice with the insecticide PRK caused a significant increase  of the splenocytes in mice 

treated with doses of  40,80 and 160 mg / kg  where the recorded number was (122±23.54 ; 130±1.82 ; 

131±14.96 cells/L) respectively. However, it reached only (81 ± 10.67) Cells/L in the control mice (Figure 03). 

 

 
. 

Fig. 3: Variation in the number of splenocytes after a single exposure to the Powder Roach Killing insecticide               

(n = 32 male mice), results show a significant dose-related increase in the number of splenocytes, 

statistically significant (* P <0.05, ** P <0.01, *** P <0.001) compared to control group. 

 

 Viability has been always greater than 98%, which shows the accuracy of the manipulation. 

 

The effect of Powder Roach killing on the number of the peritoneal macrophages:  

 Concerning the peritoneal macrophages, the results represented by the (Figure 04), noted a significant 

increase of the cell number in the treated mice compared to the controls. This increase was proportional to the 

doses tested (126 ± 16.43; 137 ± 17.83 and 16.32 ± 138 cells/L) for the doses 40, 80 and 160 mg/kg 

respectively. However, the number of these cells in the control mice reached (66.25 ± 8.61 cells / L). 

 

 
 

Fig. 4: Variation in the number of peritoneal macrophages after a single exposure to the Powder Roach Killing 

insecticide (n = 32 male mice), results show a significant dose-related increase in the number of 

peritoneal macrophages, statistically significant (* P <0.05, ** P <0.01, *** P <0.001) compared to 

control group. 

 

 Viability has been always greater than 98%, which shows the accuracy of the manipulation. 

 

The effect of Powder Roach killing on the histological structure of the spleen:  

 The histological study of the organs reflects the general state of the animals, namely, if these, are subject to 

treatment [7]. The aim of our study is to elucidate the effect of a single exposure to PRK insecticide on the 

histological structure of the spleen of mice treated with the different doses (40, 80 and 160 mg/kg) of the 

insecticide. This treatment does not appear to alter the macroscopic structure of the spleen. However, the 

histopathological examination of this organ revealed various degenerative changes. For the controls, the 

hematoxylin-eosin coloration highlights the normal presence of the spleen constituents (the white pulp, the red 

pulp and the blood vessels) (Figure 05.A). In contrast of that, the spleen in treated mice appears to be 

hypertrophic with an abundance of connective fibres, an invasion of the blood cells, dilation and a thickening of 

the arterioles wall 
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Fig. 5: Histological structure of the spleen of control mice and treated with different doses of Powder Roach 

Killing insecticide (hematoxylin-eosin staining). (Magnification x400). A: Spleen of control mice(1: 

white pulp 2 : red pulp 3: capillary sinusoid) B: Spleen of mice treated with a dose 40mg/kg 

(1:Thickening of the arteriolar wall 2: Invasion by blood cells) C: Spleen of mice treated with a dose 

80mg/kg (1: Abundance of connective fibers 2: fibrosis) D: Spleen of mice treated with a dose160 

mg/kg (1: Dilated blood vessel 2: dilated connective wall of the blood vessel 3: Invasion by blood 

cells). 

 

Dicussion And Conclusion: 

 The relative weight of the spleen was increased in the treated mice compared to the controls. This increase 

is due to the spleen hypertrophic (splenomegaly). This is confirmed by the number of cells where we have 

remarked an increase in the splenocytes number in the treated mice compared to controls. Also, recent studies 

have shown that administration of propanil and its metabolite orally induced splenomegaly [8]. In the other  

hand, it was found that the exposure to the 2.3.7.8. tetrachlorodibenzo-p- dioxin at the 11-13th  days of mice 

gestation caused, to their descendants, an increase of the spleen weight [9]. However, our results opposed to 

Zang’s results and his collaborators [10] where they revealed a decrease in the relative spleen weight in mice 

stuffed with an atrazine at different doses. The same results were obtained by Prater [11] where they found a 

decrease in the relative spleen weight dose-dependent in C57BL / 6 N female mice exposed to a single dose of 

permethrin. 

 

The Effect of Powder Roach killing on blood numerical formula (BNF): 

 The decrease in the granulocytes rate can be explained by the fact, that the pesticide causes a direct 

cytotoxicity towards these cells, resulting in their reduce, or it causes inhibition of the differentiation of the 

hematopoietic progenitor cells from bone marrow (CFU-GM) that give rise to polynuclear cells. The latter 

probability was confirmed by the work of Merhi [12] where, the results have shown an increase in the specific 

lineage of (CFU-GM) colonies in mice chronically exposed to a mixture of 11 pesticides. Furthermore, the rate 

of differentiated cells from these colonies revealed a decrease in granulocyte lineage. In addition, the bone- 

marrow of the female mice born from mothers treated with different doses of chlordane during gestation, present 

a decreased capacity to differentiate to granulocyte-monocyte lineage [13]. Similarly, the neutrophiles 

percentage in the rats treated with the diazinon for six-week, showed a significant reduction compared to the 

controls [1]. Other study showed a neutropenia in mice treated with a deltamethrin for 30 days [14]. 

 The remarkable increase of the number of white blood cells (leukocytosis) in treated animals compared to 

the controls is considered as one of defense mechanisms of the immune system to the unfavourable situation 

caused by gavage of the pesticide. Several studies showed that the treatment with the pesticides increases the 

defense mechanisms of the immune system of the animal [15-17]. A recent study showed that the treatment of 

the mice by the deltamethrine causes an increase in the number of the white blood cells [14]. The same result 

has been obtained after a diazinon treatment [1]. In addition the use of deltamethrine induced a leucocytose in 

Multispinis Ancistrus fish, 96 hours after injection of the pesticide, compared to the control animals [18]. 

Moreover, high doses of cypermethrine 150 or 300 mg/kg/day caused a significant increase in the white blood 

cells [19]. 

 Concerning the decrease in the blood lymphocytes, this can be explained by the migration of these cells 

toward peripheral organs such as the spleen where a hypertrophy of the organ was recorded, and/or by the 

inhibition of the lymphoid lineage production as an effect to the pesticide treatment. Another study in vitro 

indicated that the carbofuran inhibits the lymphocyte proliferation by deleting the signalling ways like the IL -2- 

dependent way to the T cell lineage [20]. Similarly, the results of one recent study in vitro showed that the cells 
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exposure to two composed organophosphorus (triphenyl phosphine oxide and the tetra -0- cresy piperazine 

phosphoramidate) induced a significant deletion of the proliferation of lymphocytes specific to antigens [21]. 

From another side, exposure to a single dose of permethrin for 8 hours inhibits the proliferation of splenic T 

cells and induces apoptosis of thymocytes [11].  

 However, the increase in the rate of monocytes can be explained by the inhibition of the monocytes 

migration from the blood to the tissues under the effect of the pesticide and /or the induction of the myeloid 

lineage production in order to increase the number of phagocytes. This fact is confirmed by the increase in 

number of the macrophages as an answer to the inflammation observed at the level of the bladder caused by the 

treatment. This result was supported by Sayim et al. who found that the High doses of cypermethrin have caused 

in rats, a significant increase of monocytes [19]. However, these results are in opposition with research 

conducted in a cohort of 207 healthy Netherlanders children where researchers have remarked a negative 

relationship between the post-natal exposure to pesticides and the number of monocytes [22]. 

 Concerning, the splenocytes increase, it is due to lymphocytes migration toward the peripheral organs, 

including the spleen; this has been confirmed by the decrease in the lymphocytes rate in the blood and by the 

increase in the spleen weight. Some results showed also a decrease of the splenocytes in mice treated for 48 

hours with the permethrin [11]. On the other hand, a reduction in the splenocytes number was observed in the 

mice immunized by ovalbumine (OVA) and then treated with pentachlorophenol or dibenzo-p- dioxins 

polychlors  alone or  combined [23].  

 The increase in the number of peritoneal macrophages, is probably caused by the inflammation state 

observed at the level of the bladder (cystitis) in all animals treated by the pesticide studied (Figure 06). The 

same result was found by Jin and his collaborators [24] where they showed that the use of Atrazine during the 

embryonic development of the zebrafish (Danio rerio) leads to a disruption of the immune system and to an 

increase in the phagocyte recruitment. 

  

 
 

Fig. 6: Bladder inflammation (cystitis). 

 

 In addition, our study has revealed a histological modification of the spleen in the treated mice by PRK 

insecticide. The same result has been confirmed by a studies conducted on pregnant rats which proved that the 

use of aluminium chloride in different doses at the 9 and 13 days of gestation has affected the histological 

structure of the spleen in the pregnant rat and in its  off springs [7]. Also, the exposure to Atrazine caused 

degenerative modifications in the histological structure of the mice spleen [10]. 

 

Conclusion: 

 It is usually considered that pesticides are linked only to agricultural products including needs such as weed 

killers or anti parasitic. But, behind this word stands other needs as the maintenance of the roads, the vegetation, 

the rodent control, the pest control...ect. Therefore, we find that pesticides are present everywhere around us 

especially in various everyday uses and that through the use of household pesticides. 

 In this context, we are interested in studying the effect of Powder Roach Killing, a pesticide for domestic 

use, on the murine immune system. The results obtained showed a decrease in lymphocytes and granulocytes, an 

increase in the number of white blood cells, peritoneal macrophages, splenocytes and monocytes. Moreover, the 

study revealed a microscopic alteration of the histological structure of the spleen and an increase in its weight. 

 Finally, pesticides are not ordinary products; their use must be subject to numerous precautions and used 

without abuse with strict respect to the recommendations and the precautions of use, because to them depends 

the users' security and a healthy environment. 
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