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ABSTRACT 

 
    Our study aims is to investigate all the morphological and histopathological 
changes that occur in skin tissues of the earthworms that exposure to 
deltamethrin at concentration (1:2000) g/L. our study is included two groups, 
the first group exposed to deltamethrin at a concentration (12.5) mg/L while 
the second group is included normal earthworms (control group). The soil 
samples collected from local agricultural land randomly in the Daghara in the 
Diwaniyah, then add deltamethrin by distributed to the collected soil samples 
equally. The experimental group is consists of (20) samples wherever, which 
showed that the histological changes of the earthworm that exposure to 
deltamethrin (12.5) mg/L is included breaking in the cuticle layer, with clear 
degeneration in the longitudinal and circular smooth muscle fibers. 
Furthermore, the sub-dermal layer is very thin and destroyed with clear 
degeneration of the epidermal cells as well as showed slight congestion of the 
blood vessels under the nerve, while the control group consists of (20) soil 
samples collected randomly, wherever, demonstrates that the tissue of the 
skin of the earthworm was naturally without changes, as a normal cuticle layer 
is observed, the epidermis layer is lined with normal epithelial cells, and the 
smooth muscle layer appears naturally arranged. In a conclusion, deltamethrin 
has histopathological effects on skin tissues of the earthworms that make are 
destroyed and leading to damage on the earthworm.  
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Introduction: 

     Deltamethrin is an organophosphorus substance used for insecticide. Deltamethrin is made from 

chrysanthemum flowers. Using the Deltamethrin in the outdoors and the indoor. Synthetic pyrethroids 

are a popular type of active ingredient used for pest control because of their effectiveness and ease of 

use. One such synthetic pyrethroid is Deltamethrin which is a staple active ingredient in various brand 

name pesticide products (1) (2)  

     Deltamethrin is a synthetic substance, derived from plant sources (3). Deltamethrin is used for 

many species of the pest as an insecticide, it works by interacting with the nerve cell by making it send 

a normal signal by jamming open tiny gates leading to close and open rapidly. Deltamethrin is used in 

gardens, agriculture, golf courses, pests, indoor and lawns (4) (5). 

      Deltamethrin is used to kill a wide range of insects, and have several forms such as powder, spray, 

dust, aerosols, and granules (6). Deltamethrin causes the death of the insects after eats it then causes 

disorder in the normal activity of the nervous system, however, it has toxicity to the mammals but less 

than insect, because of the high temperature and size of the body (7), the earthworm is one of the 

insect that affect by Deltamethrin. 

   Many reports studied the effecting of Deltamethrin on earthworm, Deltamethrin has long-term toxic 

effects on the earthworm Eisenia fetida, wherever, the earthworms were exposed to in the soil for 14 

days to Deltamethrin, the study showed that the earthworm is decreased with increasing the 

concentration of deltamethrin in the soil (8). 

    In another study, using several various concentrations of deltamethrin on mature earthworms 

(Eisenia fetida) cultured in the soil for (14) days. The study showed that the earthworms that were 

exposed to deltamethrin for (14) days at a lethal dose (LC50) showed less growth and fewer numbers 

in every 10 CM
3
 of the soil, also, showed many changes in biomass and cellulase activity (9). 

      Explanation of the skin and its layers in E. eugeniae that exposed to (5-10) % of deltamethrin for 

(2) day demonstrate many morphological changes including coiling, mucus release, and bleeding, 

clitellar swelling, and body segmentation after exposure (10). 

   The current study aims to determine all the histological changes of earthworms' skin that isolated 

from the soil that is exposed to pesticide (Deltamethrin) (1:2000) g/L and compares it with normal 

tissue of earthworm’s skin (control group). 

Material and methods: 

Sample collection: 

     Samples of earthworms were collected (through the presence of the saddle) from one of the 

orchards of the Daghara in the city of Diwaniyah on (September 2019 – December 2019), as the 

orchard contained many plants, including palms, citrus, grapes, apples, and many more. Wild plants, as 

samples of worms, were collected by digging the soil at a depth of (1-3) meters with a field shovel 
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along the cliff of a watercourse and making all Laboratories tests in the College of Science / University 

of alqadisiyah. 

    Twenty plastic containers (diameter was (40) cm with height was (70) cm) were constructed (20) for 

the experimental group are consist of (2000) gram of soil then added Deltamethrin at (12.5) mg/L and 

another (20) soil samples are considered as control group (don’t treat), both of plastic containers types 

without cover for allowing to ventilation, collected earthworms with continuous moisturizing with 

water obtained from the waterway in the orchard from which the worms were taken, then keeping of 

the earthworms in the container then left for (7) day for acclimatization in laboratory conditions at a 

temperature of 30-25 ° C. 

 

Histopathological examination:  

     At the end of the experiment on the first day, the seventh day, and the fifteenth day of adding the 

deltamethrin, the earthworms were washed with the conductor on which the macroscopic study, and 

the histopathology handling (11) as follows:  

A- Washing:  

     This step included extracting the samples from the fixative solution (10% Formalin and washing 

them with 70% ethyl alcohol to remove the fixative. 

B- Clearing & Dehydration: 

     Removing of the water was done by running an ascending series of ethyl alcohol (50%, 70%, 80%, 

90%, 95%, absolute) for two hours at each concentration, and xylene was leached for 2 - 3 hours. 

C- Impregnation: 

     Paraffin War used paraffin wax with a melting point of (58) °C.  

D- Embedding: 

      Molds of wax were made containing fixed samples of samples by confining the molten wax in 

special plastic molds.  

E-Trimming:  

    The samples were trimmed by using a sharp blade to get rid of the excess wax and then installed on 

the base of the rotating microtome.  

F- Staining and Mounting: 

     To obtain dyed tissue slices, the wax must be disposed of as a predominant material, as the loaded 

and containing slices were placed on the sample samples in xylene for ten minutes and then passed 

downward concentrations of ethyl alcohol (absolute, 90%, 80%, 70%, 50% For two minutes at each 
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concentration, then dyed with hematoxylin dye for one minute, then washed with tap water for five 

minutes, then doused with eosin dye for one minute and placed in acid alcohol for one dip, after which 

it was transferred to an ascending series of ethyl alcohol concentrations (50%, 70%,%). 80, 90%, 95%, 

absolute) for two minutes for each concentration and after that, and then leaching it with xylene for ten 

minutes, then it was loaded with Canada balsam to permanently saturate it after putting the cover slide 

and placing the slices on the hot plate to dry and be ready for microscopic examination. Then read the 

histopathological changes under microscope. 

Results: 

     Our results showed histopathological changes of the earthworm skin that exposure to deltamethrin 

(12.5) mg/L, which breaking in the cuticle layer, with clear degeneration in the longitudinal and 

circular smooth muscle fibers comparison with a control group. Furthermore, the subdermal layer is 

very thin and destroyed as showed in Figure (1), with clear degeneration of the epidermal cells as 

showed in figure (2), and a clear breakdown of the cerebral nerve ganglia as in Figure (3).  

     

 

Figure (1): Earthworm skin was exposed to deltamethrin (12.5) mg/L showed bursts and breaks 

into the cuticle layer (r) with clear degeneration in the longitudinal and circular smooth muscle 

fibers (D). The hypodermis appears very thin and fractured (10 x H & E). 
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Figure (2): Earthworm skin that exposure to deltamethrin at (12.5) mg/L that showed A clear 

degeneration of epidermal cells (DE) is observed (C) and the presence of voids with slight 

degeneration of muscle fibers (V) among the myofilaments Subdermal layer appears thin and 

shattered (10 x H & E) 

 

Figure (3): Earthworm skin that exposure to deltamethrin at (12.5) mg/L that showed A clear 

breakdown in the outer body layer, a cuticle (C) with flare-ups and degeneration in the 

epidermal cells (V) Degeneration and breakdown of the longitudinal and circular muscle fibers 

(D) With slight spaces between them, slight vascular congestion (CO) in sub neural b. v An 

obvious breakdown of the cerebral ganglia (CR) (10 × H&E) 

     The results of the histopathological changes in the skin of the normal earthworm of the control 

group showed naturally without changes, as a normal cuticle layer is observed, the epidermis layer is 
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lined with normal epithelial cells, and the smooth muscle layer appears naturally arranged, as in Figure 

(4). 

 

Figure (4): showed a longitudinal section of the earthworm's skin(control group), which appears 

naturally without changes, as a normal cuticle layer is observed, the epidermis layer is lined with 

normal epithelial cells and the smooth muscle layer appears naturally arranged. 10 x H & E 

 

Discussion: 

     Our results demonstrate that there are many histopathological changes of the skin tissue of the 

earthworm which exposure to deltamethrin (12.5) mg/L on the first day, the seventh day, and the 

fifteenth day. The histopathological changes are included breaking in the cuticle layer, with clear 

degeneration in the longitudinal and circular smooth muscle fibers. Furthermore, the subdermal layer 

is very thin and destroyed. Also, there is clear degeneration of the epidermal cells with slight 

congestion of the blood vessels under the nerve. 

     While the control group showed histopathological examination of the earthworm skin is normal 

skin without changes, also, the earthworm skin has a normal cuticle layer and the epidermis layer is 

lined with normal epithelial cells with the normal smooth muscle layer. 

    An earthworm has an important impact on soil fertility and soil permeability, but it remains to be 

known about the factors that influence earthworm abundance and species diversity in agricultural soil 

and the impact of earthworm diversity on soil processes. Earthworms are one of the most suitable soil 
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organisms to be used as key indicator organisms to assess soil pollution by chemicals. There is a need 

to measure the lethal effects of many toxic substances commonly use in the field of agriculture and 

evaluate the effects on earthworms. Organophosphate is used by farmers for protecting the crops from 

chewing, sucking, and boring insects. The study suggested that the toxic effects of Organophosphate 

are mediated through its effect on the morphological and structural integrity of the tissues (12). 

     Deltamethrin has long-term toxic effects on the earthworm, wherever the results showed that 

deltamethrin has a cytotoxicity effect, leading to decreasing in the earthworm numbers by increasing 

the concentration of deltamethrin in the soil (13). 

     Morphological alterations and histological effects of an organophosphorus on earthworm is a stable 

fact, histological changes are included body ruptures, bloody lesions, and internal excessive formation 

of glandular cell mass and disintegration of circular and longitudinal muscles, which failed to regulate 

the internal coelomic pressure, leading to fragmentation in earthworms (14). 

          Histopathological effects of pesticide on earthworm, after exposure to the organophosphorus 

compounds such as deltamethrin, that results in several histopathological alterations such as defective 

cocoons with increasing the used pesticide level. Histopathological alterations are rupture of 

longitudinal muscle, chloragogenous tissue, extra-villous and fused growth, and necrotic cell leading 

to rupture body wall (longitudinal and circular muscles, epidermis) (15). 

     Deltamethrin has a direct effect on mature earthworms in the soil at the cell level, wherever, causes 

a high percentage of earthworm mortality, growth inhibition, and cellulase activity. Earthworms 

exposed to deltamethrin showed toxic effects on growth and cellulase activity (16). There is a clear 

and strong effect of deltamethrin on the earthworm. The morphological changes of the earthworms that 

are exposed to the deltamethrin are included coiling, clitellar swelling, mucus release, and bleeding 

then showed body segmentation (17).  

     The study was determining the morphological and histopathological changes by used 

organophosphate on the body wall of both earthworms Metaphire posthuma and Lampito mauritti. The 

result showed that organophosphate has direct toxic morphological and histopathological effects on the 

earthworm tissues. The study found that the histopathological alterations are degenerative changes in 

whole tissues, multiple ruptures at body length and oozing of coelomic fluid, nod like glandular 

appearance on the clitellum and posterior region in the earthworm. Furthermore, there are many 

changes in the earthworm Metaphire posthuma show coiling with the release of copious amount of 

mucous with partial disruption of segment and degradation of the body wall (18). 

    Many scientific studies and reports specialized in the effect of the organophosphorus compounds 

such as deltamethrin on histopathological and morphological alterations of the earthworm, results of 

these studies showed that it supports and agrees with our finding (19) (20) (21) (22). 
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Conclusion:  

   In a conclusion, deltamethrin (12.5) mg/L has histopathological effects on skin tissues of the 

earthworms that make are destroyed, our studies recommend use another dose or another pesticide in 

the soil. 
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