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Dogs with lead poisoning develop necrotic gastroenierocolitis with involvement of the lining epithe-
Hum and the superficial part of the mucous nmicmbrane, I the leslen issevere, the deformation and ne-
crosis spread to the gland structures and to thelr stromna, sometimes reaching to the submucosa. The
gland cells which remain intact actively secrete a2 mucous material,
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In lead polsoning many systems of the body ars injured [2-5, 7}. One of the most vulnerable is ths
digestive system. Jlorphological data characterizing changes in this syslem are incomplete and inadequats
[1. 5-7}. In previcus investigations by one of the authors (A. A. Mambecva (3]), changes in the function of ths
intramural nervous apparatus of the gastro-intestingl tract were studied,

The objcct of the present morphological investigation was to study the course and character of the
lesion in the mucous membraneg of the gasiro-intestinal tract In lead poisoning.

EXPERIMENTAL METHOD

Lead acetate was given by mouth to dogs as 1, 3, and 5% solutions of Ph{CH,CCO), -3HZO in doses of
1 mi/kgiody welght daily. The solution was given wizh milk. The histologieal investigation was carrled
out on ten dogs (one conirol and nine experimental). The stomach {fundus, body, pylorie region) and the
proximal angd distal portions of the small and large Intestine were Investigaled. The material was fized In
formalin. Picces of tissue were embedded in celloidin~paraflin wax. Scctions were siained, with foluidine
blue and erange by the Dominici-Kedrovskil method, with carmine by Dest's method, mucicarmine by
Mayer's mcthoed, and plerofluchsin by Van Gleson's mothed,

EXPERIMENTAL RESULTS

Depending on the doses recelved the experimental anlmals developed a picture of chronie, subacuts,
and acute poisoning, The dogs recelving the 1% solution gradually developed chronlc lead poisoning., These
animals survived for Letween 5 and 9 months, The poisoning was shown by shemia, loss ol welght, vomit-
ing, and convulsions. Aore conceniraled solutions of lead acctate (3-57) caused acuie and subacuts polson-
fug. The polsoning developed more rapldly and violenily., The experimontal animals recelving this doss
died 1.5-3 manﬁas after the beginning of polsonings The eriterion of poisoning In this case was the general
state of the animals, thelr behavior, and their bloed picture.

Alicrosceple investizations showed considerable neerotle changes in the muccus membrans of the
gastro-intestinal tract {Fig. 1). In every case the linlng epithelium and superficial layer of the mueous
membrane were involved. In more severe lesions the process spread {o gland structures and o thely
stroma. Neerosis in some eases reached the submugosa. Later.nol only the dead epithellum linlng the
mucous membrane and erypts but also the neerctie areas of the gland struclures in bolh the stomach and
intestine became delached, Erosion and ulvers agnpﬁs,na.,. The gastric and inigstinal mueccus z wambrane
became uneven in thickness, and in some plases i wia cu nsiderably thipned. The changes in (ho stomach
were most marked inthe n “{3?33 parte and those in the mga intestine were more marked than in the small
intestine, lor the siructure of ihe erypls was compluiely disorganined and the wall was considerably thine
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Fig. 1. Kecrosis spreading to acinar cells of pylorie glands {3},
deformation, death and desguamation of epithelium of erypis in
mucous membrane of large intestine (). a) Stalned with Besi's
carmine, 80 x; b} siained with dMayer's muclcarmine 149 x.

ner. Ia chronie lead polsoning the necrotie changes appeaced much less frequently. They were more super-
ficial than in acute and subacute polsoning and were foeal in characler, Mecrosis was accompanied by
deformation of all types of gland cells in the stomach and intestine. The surface epltholium of the stomach
was flattened, the rotleular structure of the cytoplasm of the chief colls was distuibed, and the grangles
were less densely distributed,

A considerable decrease In the density of the secretory granules was also found in the eyteplasm o
the parletal cells, while their nuclel appeared more enlavged. The prismatic colls of the intestinal epl-
thellum were narrowed, while the goblet eells had begome lengthened, fncreased or decraased in size, and
medified in shage. Deformaliop and compression of the glandular colis and of the glands as a whele wers
not dus entlrely to the toxic action of the lead compounds but also to swelling and edema of the stroma ¢f
the mucous mombrane, which were cheerved along with neerotls processes. At the same Hme, areas of
eonsiderable dilatation of eapiliaries, filled with blocd eells, could Lo ssen. Hemorrhages wers alge
presant.

Despite the fact that necrosis was taking place In the mucous membrane, with thining of iis wall,
edama, and deformation of the slandular cells, the calls remainiag allve in tho mucous membrans of the
stomach and intestine still conilnued fo secrets actively. The amount of muesus substance seereted from
the iniact surface and orypt epithelium of 1ho stomach and the goblet cells of the intestine was partlonlarly
large. Insome cases the dilated lumen of glands could bo seen In the form of eysile cavitles.

After adminisiration of Iead acelals solution to the animals hod boen discontinued, and the eourse of
the poisening had become chronle, the mmucous membrane recovered. The neerolic areas gloushed. Tha
surface and cryet epitheliune and the chief and parizial colls regenernted, However, 70 days alter the 1as}
dose of lead, complets recovery of the structure of the glznds and cells of the mucous membrane of tae

stomach and intesiing bad not yet taken place,
The resuits of this histelegieal investimilen demonsimis the conslderable development of noersils

gastronsiorseniitis 4] s dppearsnce is connoeted will 5 at of the indenmural norvous 20parsles

of the wall of the sisteo~inisatinal tracl. Tiw morpiocls 3 soninz B8y

L3 T Eg
AT S .;i'@sv ¥

633



3.
4.

5.
6.

690

A.A. Mambeeva, Byull. fksperim. Biol. { Med., No. 5, 36 (1965).

M. S. Tolgskaya, in: Textbook of Pathological Anatomy in Several Yolumes {in Russian], Vol. 8,
Book 1, Moscow {1962), p. 121,

R. M. Hutlon, Lead Poisoning, Toronto (1923),

’T. M. Legge and K, W. Goadby, Lead Poisoning .ind Lead Absorption,-London (1912),

E. Petri, in: F. Henke and O. Lubarsch (Editors), Haxdbuch Anatomic der speziellen patologischen

und Histologie, Vol. 10, Berling {1930}, p. 789,



