Juogl anolp
il gl o )

(iualided ( 4l Olullyabao 0 elodl &M pali 4 ylie
0 58) Bagid (gl et 5all§ gl (5 EgRag Juagd!

Lumbricus terrestris

T e o o s g gl 0930

] it
oiyadl
eitall 3900 dodo sl 5 y9iSadl

%2021 w1442



LAl

Jasall el A5glall aall Capeall slaa 5ils A5l Adlall Al calsls
55 e CaY) Basd dges o (e — duclia — AuCu ) 3halie EDEL dlsa,
25 Lglall slaall (e 381 DN alasind Nie ¢ sandll WaSig Lumbricus terrestris
o 5 Lasy 90 60 30 52als Bylasedl e gana ) 8Lyl Givadl B 8 %100 <50
Groall dws e o Jangl 3 cdlalaal) Glaall chgal) daws o sladl sda 48l dulyy DA
%25 385 sie %70 cigall A il Juasall A 8 Al Aahaiall b s
Lal %1005 25 0S5l 232%57 Ghagall cgall Lo caly @lsan dnra of Gaa
%505 25 (SHll vie %43 ol Glaall Gigdl s 18 Ja gall due liiall A3kl
Leliall Labhidl 4 %100 3Sa aie %50 lasall Cige doass Aol cialy o
b i) dibaidd %25 S5 vie %47 @il Glaall Gise L el cilaig c@lgaal
cHaarg Juagall (e

Usien Tals i) copelal 3) el oyl s 8 olaal) oda 55 dufys 23 &l
el of an gl 3 (el WS 8) 58I aaan g Slarll degane e d3)lae Lol
0.718 Lesb i) casly 1 %1005 %25 ¢upSal ie S plasall oY aliasl
oabiail el of s 8 cJhasall duaal A€l dabaiall & ¢ sl e a2 0.789
Jy clgan el daCul) dakid) 8 %100 S50 e a2 0.653 GlS Gl oY
ilaial 8 %100 3-SHl aie o Nl e cae 0.578 ¢0.796 daw olagall (3
SSAN vie gl (el (aleas) el da cas 8 (@lpang duasall sl dacliall
Cyelal S pes o) LS cduagal) A i) dikie 6 221.244 (1S5 %50
gan adiue dakial Claall o)yl méa & el lfjm Laleas

L. terrestris Hxll sl saill Jaea 5 25kal) sliall 550 Al calglis LS
2ind el 8y5dl) 5015 ae ol gaill Jama 43 3] clacaly Uigien WDla) el Al
A€l dabiall aall Capeall obia dlaleall laall ceasil) gaill ¥ ana of 2ap A3l
Capal) sbaa dlabaall sl el gl Y van o ST IS8 B Spas dune b
ddlaiall Loy 90 8% vie dlgas Aune & paill Jaae J3l ) 3 cdmpal) diaal aiall
JEY jlae sl (e %100 25 Sl 2ie % 12,495 29.527  casl da)
yic % 18.550 18.781 (S lgwsit Aiaill 55dl) vie Jmpal) Aipre o3 saill Jres
s Jame J3 s sl A3 e bl Aabaial o a4 %100 25 (Sl



Ol Ll ¢ dgl) e %32.976 5 27.892 il %505 25 ¢pySHll aie Glagall
i ool gl Jaee J8 cilau 238 @loay 8 ducliall dalaiall 45kl sbaally dleladl)
el Jagall i ital dakie Cila o aa (8 6%27.627 45ad il % 100 S5
e %28.279530.500 cuals 3 ¢ %505 25 GuSil die Glaall gar Janal (ialias
SN e %25.420 Jae glaall gai Jase JB IS8 @lgaal aitioal) dikaia L) sl
%25

slaall 02 05ls (e Ay a3 28 lagal) a3 gl (gytiaall dalls el
A5)ke g ) (gginall Lginn Linlens) milial) e 3) oo Loy 90 558 e (<1g &35kl
heagal) Aipre (o3 2Kl dabaiall Coyall slaey dlalaall (lagall (b (Bylarad) Ao sane ase
S8 Jass %50 3Kl v aefaile 0.07 Glagall sl o8 0s 1l (g9mma J3 &L
S Aslall slaalls dlalaall ol & %25 55l vie o [ aile 0.10 g n gyins
ot [ aike 0.15 5l %50 Sl vie sy (gsine JB Jaeg cdlsanl A<l Aglaial
Aakaial) olier dlebeall (lasall Lal ¢ Jmgad) diaad dac licall dakhiall ol dlabaadl (jlagall
0.18 LS %50 525 oSil die Jau g 0 Goine JB (Ld dgan] duclial
Lal %25 Sl vie ing ol (grimall 8 (mlins) dues el s gn B e fpale
el iaa) atiosal) dahie obu dleleall Glapall Mgl e a2 /pzle 0.13 5 0.14
REPYYT

Wbl L. terrestris o)uall e iyl S yglaall clagiall dudyy o3 cllag
sl (po SN Grgan ang 3 pinaa) LIS 8 AN Ghliall ol Cipal) sl
(Ol anal Ldasslly daala) ddlaiall b daials swellings ahsl seds Lgie 4 jglaal
(e Bae 3hlia & bloody congestion (sse oliialg bleeding <) agas <l
Eigan NS duaingh BLE G ern moyd sl i oelll () Lslsll sy clgaliaal
AU oo Lellyaly Lalal) dakiall gian ae a1y duele¥) dakaiall b daialy nods b
yeadall galoll sl ) oglll 5 g anead) elial

bl (s cjell 2 Alaedll L. ferrestris (ap¥) 5352l Lmanll cilaginl) L
2 Al claall dauds s die 8yl 8 hyperplasia gt dajd Gigan das )
sliall 4)lglag Adshall cBliaall d2uds & necrosis ,ad Gigas I @;\ el clal s
Al COliaally 5yl daula 4 dissociation a5 degeneration («Sig daaagll
@il eV g Tas zmaaly IS Ashall cOlaal) K5 3 5ty AD Gigaa oo Sl



Summary
The current study investigated the impact of polluted wastewater in

Mosul and Dohuk for three regions (residential - industrial - hospital) on
the vitality of earthworm Lumbricus terrestris and histological changes,
using three concentrations 25, 50 and 100% by comparison to the control
group for 30, 60 and 90 days. The effect of polluted water on the death
rate of treated worms, , was studied , The highest death rate was reported
in the residential area, In Mosul city, the death rate was 70% in the
concentration 25%, while in Dohuk city was 57% at the concentration 25
and 100%, respectively, for the idustrial zone of Mosul, the death rate
was 43% in the concentration 25, 50%, respectively, Whereas Dohuk
industry region reported the highest death rate for worms reported 50% at
the concentration 100%, the hospital district reported the highest death

rate in Mosul and Dohuk, 47% at the concentration 25%.

The effect of polluted water in reducing the weights of worms was
also studied, the results showed a significant effect of treated animals
compared with the control group and at all concentrations (in both cities),
In the residential area in Mosul, the highest decrease in weights of worms
was at the concentrations 25% and 100%, 0.718g and 0.789 g,
respectively, for Dohuk residential area, the highest decrease in weight of
worms was 0.653 gm at the concentration 100%, for the industrial area of
Mosul and Dohuk, the lowest weight was 0.796g and 0.578 g,
respectively, while the hospital district for Mosul showed the highest
decrease in the weight ,1.244g at concentration 50%. In Dohuk Hospital,
all the concentrations showed a significant decrease in the weights of

worms.

The study dealt also with the effect of polluted water on the relative
growth rate of L. terrestris, which showed an obvious significant

difference,the growth rate of the worms decreased with the increase of the

A



period, it was found that the relative growth rates of the worms treated
with wastewater in the residential area in Dohuk city were less than the
relative growth rates of the worms treated with wastewater in Mosul, the
lowest growth rate in Dohuk residential area, was 29.527% and 12.495%
at the two concentrations 25 and 100%, respectively, compared to the
lowest growth rate in Mosul city, 18.781%, 18.550% At the same
concentrations after 90 days, Whereas, the industrial Zone of Mosul city
revealed the lowest growth rate at the concentrations 25 and 50%, up to
27.892 and 32.976%, respectively, In Dohuk city the lowest growth rate
was 27.627% at concentration of 100%, Whereas, the hospital district of
Mosul showed the highest decline in the growth rate at the concentrations
25 and 50%, up to 30,5 and 28.279%. In Duhok, the lowest growth rate
was 25.420% at the concentration 25%.

Concerning the protein content of the worms' affected by polluted
water after 90 days, the results revealed a significant decrease in the
protein content compared to the control group, In treated worms with the
wastewater in the residential area of Mosul city, the lowest protein
content was 0.07 mg / g at the concentration 50%. For the residential area
of Duhok, the lowest protein content was 0.10 mg / g at the concentration
25%, in the industrial zone of Mosul city, the lowest protein content was
0.15 mg / g at the concentration 50%. In Duhok industry zone, the lowest
protein content was 0.18 mg / g, at the concentrations 50 and 25%, while
the hospital district in Mosul and Dohuk revealed the highest percentage
of decrease in the protein content 0.14 and 0.13 mg / g, respectively, at

the concentration 25%.

The morphological abnormalities of earthworms L. terrestris treated
with wastewater were studied for the three regions in both cities. It was
found that many morphological abnormalities, including the emergence

of clear tumors in the front and middle regions of the worms' body, as



well as the occurrence of bleeding and blood congestion in many areas of
their bodies, change of their colors to orange,extending part of the gut, as
well as visible scars in the front and back area, with segmentation of the

posterior region, and color change into greenish-gray.

Regarding the histopathological changes of the treated earthworms
L. terrestris, some tissues showed hyperplasia of the epidermis extending
to the circular muscle layer, While others indicated necrosis in the
longitudinal muscle layer and the gut epithelium degeneration and
dissociation of the epidermis and the circular muscles layer, as well as
obvious changes in the longitudinal muscles, in other cases the
degeneration and dissociation of the epidermis extend to the longitudinal
muscle layer obviously, in addition to the changes in the thickness and
shape of the epidermis layer from pseudo-epithelial tissue to cuboidal
tissue, separation of the circular muscle layer from the longitudinal
muscle layer, degeneration in the longitudinal muscles, degeneration of
the epithelium of the gastrointestinal tract and the blind canal, in addition

to an obvious degeneration of bile cells.
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