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ABSTRACT
N-nitroso-N-methylurea, a chemical carcinogen wasdted in the abdomen of Periplaneta americana at
an effective dose of 100 pg/g body weight on aterdays. The insects were vivisected after 42816
and 20 days of treatment. Histological changes vadrgerved in midgut. The columnar cells were more
or less normal in shape but their nuclei were clechpThe regenerative nidi were also showing
degenerated chromatin material. The gut epitheliwas distorted in shape and their nuclei were
comparatively very small and pycnotic. The cytoplagas degenerated and weak in construction and the
circular muscle layer was thickened. Most of thdiscef the gut epithelium had lost their normal
architecture and some epithelial cells were shovadditional growth of cells towards the gut lumered
to the proliferation of the cells. Longitudinal neless were distorted in shape, vacuolated and ahblieel.
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INTRODUCTION
N-nitroso-N-methylurea is a potent direct actingca@gogen that has been shown to induce cancer of
various organs, mainly of the forestomach, braid #rve nervous system, in a wide variety of animal
specie§*® NMU belongs to a class of compounds generallywkn@s N-nitrosamides, which are
unstable in aqueous solution, especially at pH > 5.
Several authors have studied the effects of ingde on midgut epithelium of different insécfe?
studied the effect of organo chlorines and aroratime on the midgut of tHe pictus and reported that
“brown coloured bodies” were evident. SiAgstudied the effect of benzidine and 1-nitroso-thal on
the midgut ofPeriplaneta americanand reported that additional epithelial layer wasiced towards
lumen. Some out growths were also formed due totimiactivity in the nidi.
In the present investigation is aimed to evaluhgedarcinogenic effects of N-nitroso-N-methylurea o
the midgut ofPeriplaneta americana

MATERIALS AND METHODS
Periplaneta americanaere collected from hotel, garbage, dark wet daued were kept in insect cages
in the laboratory. They were regularly fed withdraded diet and water.
Adult insects of more or less similar weight in le@et were considered for these experiments. st
N-methylurea (technical grade) was supplied by @igmiMU was dissolved in 0.9% sodium
chloride/3mM sodium citrate, pH 6.0 and preparexblity. N-nitroso-N-methylurea was injected in the
abdomen at an effective dose of 100 pg/g body weigtalternate days #eriplaneta americanand the
insects were vivisected after 4, 8, 12, 16 and && dControl insect received similar quantity dfrea
The midgut was dissected out from the adult fenmalRinger’s saline. The midgut was removed, fixed
overnight in aqueous Bouin’s fluid and processed Histological studies. The paraffin blocks were
prepared in the usual way, sectioned at 6 and staired with Delafield’s haematoxylin and edsin
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RESULTS

(a) Normal histology of the midgut

Internally the gut is lined by the stratum of eiatepithelium, the outer ends those cells rest upbasement
membrane, the latter is followed by an inner lajeular muscles and an outer layer of longitudmakcles.
The outer most coat of the mid gut is a thin pedtd muscles. In the structure enteric epitheliwm main
types of cells are distinguished these are theyawdn cell, their boundaries as usually well defitiexy almost
invariably possess a striated border and these lealle well defined nucleus. The other type obaak the
regenerative nidi, their function is to renew otbgithelial cells when they are destroyed (Fig. 1).

(b) Histopathological observation in the treated series from 4 to 20 days

4 to 12 days:

During 4 days, columnar cells of gut epithelium ar@re or less normal in shape. The chromatin nteri
of the nuclei of some cells of the epithelial laygrclumped. The regenerative nidi are also shgwin
degenerated chromatin material. The striated basdésible in some cells. The circular and londinhal
muscle layers are also distorted in shape (Figri2hb). During 8 days, the gut epithelium appeatset
accumulated together, vacuolated at places and imeadnstruction (Fig. 3a and b). The circular nleisc
layer is thickened and the longitudinal musclesdistorted in shape. Striated border is also distbat
few places. During 12 days, most of the cells ef glt epithelium have lost their columnar shape and
some epithelial cells are showing additional groaticells towards the gut lumen (Fig. 4a). Longiiadl
muscles are vacuolated and degenerated. The cytomé the epithelium is degenerated and weak in
construction (Fig. 4b).

16 to 20 days:

During 16 days, the columnar cells of the gut egithm have lost their normal architecture. An
outgrowth is formed due to the proliferation of thells (Fig.5a). The regenerative nidi are with
degenerated chromatin material. Longitudinal missele distorted in shape (Fig. 5b). During 20 days,
the columnar cells of the gut epithelium have tbsir normal architecture. Columnar cells are disth
and degenerated in shape. The nuclei of gut epithehre comparatively small. The cytoplasm is
severely weak and vacuolated (Fig. 6a and b). Tevitrpphic membrane is completely obliterated.
Striated border is also distorted. Longitudinal oles are obliterated.

Fig. 1: Section of the midgut of normal ad&t americanashowing columnar cells with prominent nuclei
(arrow 1), well developed regenerative nidi (arr@yy well developed circular as well as longitudinal
muscles (arrow 3-4) (X 100) Haemotoxylin / Eosin.

Fig. 2a: Showing more or less distorted shape of columnbs (&rrow) after 4 days treatment with n-
nitroso-n-methylurea (X 100) Haemotoxylin / Eosin.

Fig. 2b: Same showing enlarged view of degenerated chrommaditerial nuclei (arrow) after 4 days
treatment with n-nitroso-n-methylurea (X 400) Ha¢owglin / Eosin.

Fig. 3a: Showing distorted shape of columnar cells (arroftg¢rad days treatment with n-nitroso-n-
methylurea (X 100) Haemotoxylin / Eosin.

Fig. 3b: Showing thickened circular muscles (arrow) afteta§s treatment with n-nitroso-n-methylurea
(X 100) Haemotoxylin / Eosin

Fig. 4a: Showing the newly formed gut epithelium (arrowlywalated longitudinal muscles (arrow2) 12
daystreatment with n-nitroso-n-methylurea (X 100) Ha¢onglin / Eosin.
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Fig. 4b: Showing distorted shape of columnar cells aftedags treatment with n-nitroso-n-methylurea
(X 100) Haemotoxylin / Eosin.

Fig. 5a: Showing elongated columnar cells after 16 daydnreat with n-nitroso-n-methylurea (X 100)
Haemotoxylin / Eosin.

Fig. 5b: Showing a growth of cells on the outside of the gfit¢r 16 days treatment with n-nitroso-n-
methylurea (X 100) Haemotoxylin / Eosin.

Fig. 6a: Showing distorted and thickened circular muscley¢a 1) and weak and vacuolated cytoplasm
(arrow 2) after 20 days treatment with n-nitrospethylurea (X 100) Haemotoxylin / Eosin.

Fig. 6b: Showing shrunken and necrotic nuclei (arrow) afér days treatment with n-nitroso-n-
methylurea (X 100) Haemotoxylin / Eosin.

Fig. 5b Fig. 6a
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DISSCUSION
In the present study, it has been observed thateaement with sub-lethal concentration of N-rstweN-
methylurea for a peroid of 20 days has causedbletahanges such as: disruption of peritrophic
membrane, striated border, regenerative cells amgitudinal muscles. The remarkable histopathokigic
changes observed in the midgut@iilex pipiendarvae are in conformation with the present finding
Ahmed also reported that histopathological effect of eitract of chamomile plant produced
enlargement of epithelial cells, appearance of esuat the apical part of the cell and destruatibtine
peritrophic membrane. Ngoét al' studied the insecticidal activity and repellenopgerties of nine
volatile constituents of essential oils agalsamericana
Here inPeriplaneta americanaimilar observation have been made as mentione@amntwell et al®,
Sutherlanéf, Bearwald and Boushand Ahf. The gut epithelium showed hyperactivity and dddl
layers of epithelium was seen with degeneratedptgso. The ciruclar muscles were swollen and
distorted. The longitudinal muscles were degendrate
Pilate” reported proliferation of eptihelial cells in thanen of the midgut, as mitotically active epitaéli
cells were produced as a result of some regenerptibcess. Sharma (1966) studied nuvan poisoning on
Poekilocerus pictug. and reported that the epithelium and their giuslere badly shrunken and their
cytoplasm became granular and cell structure alhdba@endary was completly lost. In conformation hwit
the above findings, shrinkage and disintegratioepithelial cells, disappearance of cell boundaaied
vacuolization of the epithelial cells of midgut weobserved inPeriplaneta americana Similar
histopathological changes were reportedPiramericanatreated with lindane, Sharma and Chattbtaji
Spodoptera lituratreated with endosulfan, dizinon and dichlorvos) &t al’® and in Plebiogryllus
guttiventristreated with fenitrothion, Balakrishanrfan
Alterations in the alimentary canal of insects @sponse to insecticidal stress have been recorged b
Mukherji and Harida$, Lal et al’®, Mishra? and Singf’. In extreme cases, such as treatment with a-
BHC, malathion, phosphamidon, parathion, carbang andrin, severe necrosis of the epithilial lining
cells of the alimentary canal has been observétiéroglyphus nigrorepletusylishra? andChrotogonus
trachypterus SingH°. Breakdown of the epithelial layer in the alimewgteanal in insects appears to be a
generalized stress response resulting not only fegposure to wide range of toxicants but also from
physiological stress such as starvation, Rosaidhivarkheriji-".
AgainstS.littoralis, Salam and Ahmed (1997) found that, lhelia azedaractextract caused destruction
of epithelial cells. Also, Younest al® observed the degeneration of the epithelial @eits decay of its
boundaries whers. littoralis larvae were treated with the extracts of b@tlerodendro inermeand
Conyza dioscoridigaused slight and severe disintegration of ththelpim, fading of the boundaries of
epithelial cells and detachment of epithelial cd&limara and Assar (2001). In contrast to these
observations, Schluter and Schfifpund no effect of azadirachtin on the midgut eglitim of Epilachna
varivestislarvae.
Husseinet al® mentioned that the effect of plant extract on ratdef Erias insulanamay due to digestion
and absorption of plant oil. On the other hand Atitmeported that histopathological effect of oil extr
of chamomile plant produced enlargement of epiéhelells, appearance of vacuoles at the apicalgdart
the cell and destruction of the peritrophic membrafCulex pipiendarvae. Abdel- Ghaffarreported
that effect of Margosan-o combined with sesamegdinst the berseem hopj&uprepocnemis plorans
and Wanderley-Teixeiet al?* described the midgut and pyloric valve alteratiofighe Orthopteran,
Tropidacris collaris The longitudinal muscles were distorted and ngatuhe epithelial cells increased in
number and become bigger in size. Some additooalts were formed due to the peoliferation of cells
with NMU treatment.
In conclusion, results obtained from this invediiga showed that N-nitroso-N-methylurea caused
cellular deformation in the midgut. It is importaotmention that cellular defense mechanism ofdisse
probably plays a strong defensive role in inhilgtithe formation of tumors in insects as this potent
carcinogen, NMU did not cause tumors in the midgut.
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However, in the midgut an additional layer of eplithm were seen both outside and inside the normal
epithelium, which was probably due to increasedtiditactivity of regenerative nidi.
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