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SUMMARY

Three lambs of a flock affected with clinieal
menifestations corresponding to myopathy were
subjected to pathological and enzyme histo-
chemical studies. The results consisted mai-
nly of subendocardial calcification, degene-
rative changes in the form of coagulative
necrosis associated with haemorrhages in the
skeletal muscles including the tongue, wide
spread fatty changes in the muscles, liver,
kidneys and aorta. The enzymatic activity of
acid phosphatase, alkaline phsophatase, aden-
osine triphosphatase and succinic dehydroge-
nase in the skeletal muscles, heart,liver and
kidneys were affected., The pathologicel fin-
ginga were greatly similar to white muscle
isease,

INTRODUCTION

Myopathy has been frequently described in claves and young
sheep, Different factors have been associated with the occurr=-
ence of this affection in animals, these are either deficiency
of selenium-vitamin E complex (COTCHIN, 1948, HOGUE, 1958,
BLAXTER, 1962, BURTON et gl., 1962, and GARDINER, 1962) or the
presence of substances that could act to precipitate selenium-
vitemin E deficiency, as, arsenic, mercury, cadmium and thalium
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(VANVLEET, 1976). In addition BOSANQUET et al.,(1955)described
a myopathy in male and female sheep in middle age and related
it Yo scrapie disease of sheep., Also congenital origin for a
few isolated cases of muscular dystrophy has been postulated
by a number of invistigators (ROBERTS,1929, HUTT,1934, KIDWELL
et al., 1952, MORLEY, 1954, HARIEY and DODD, 1957).

In Egypt the disease has been also recorded in claves of
both foreign (semintal calf) and native breeds (buffaloes) by
SOLIMAN et al., 1962 and BAYOUMI, 1973. Recently, preliminary
investigation revealed the occurrence of the disease among a
private sheep flock in Masrah, a village in the neighburhood
of Assiut., The clinical symptoms consisted of weakness, sti-
ffness and inablity to stand associated with loss of appetite
and diarrhoea. In the present study pathological as well as
histochemical investigations were carried out in a trial to
elucidate the nature of this affection,

MATERIALS AND METHODS

The materials consisted of one dead lamb of an average
age of 3 weeks and two lembs, one and fifteen days old, which
were slaughtered after showing the symptoms. After gross exa-
mination, samples from the gastrocnemius and psoas muscles,
tongue, heart, lung, 1liver, kidneys, brain, intestines and
teates were processed for paraffin embedding,and sections were
stained with hasematoxylin and eosin stain., Frozen cryostat
sections were mepared <for demonstration of lipids and enzyme
histochemical reactions of alkaline phosphatase acid phospha=-
tese, ( GOMORI, 1952 ), adenosine triphosphatase ( BARKA and
ANDERSON, 1963 ) and succinic dehydrogenase ( WACHSTEIN and
MEISEL, 1960 ),
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Morphological findings:

At necropsy, the two lambs 15 days and 3 weeks age revea-
led that the gstrocnemius muscles of both sides showed haemo-
rrhages while the psoas muscle of the lumbar region contained
pale muscle bundles contrasted with darker ones, The diaphragm
appeared normal, There were petechial haemorrhages along the
coronary groove in the heart and subendocardial deposition of
flocculent white messes which were numerous in the right than
the left veniricles or the septum, The intermediate 1lobe of
the lung showed a relatively large, dark reddish consolidated
area . In the 1liver there were an irrigular subcapsular pale
patches, The kidneys were slightly enlarged, pale and soft.
There was also a mild catarrhal enteritis,

Microscopically, degenerative changes associated with or
without haemorrhages were the prominent features in the musce
les of the back, thigh, tongue and heart. In cross gsection of
the skeletal muscles the changes were patchy in distribution
within the fasciculi, While coagulative necrosis was more pro=-
minent around the ruptured blood vessels (Fig. 1), the other
muscle fibres were pale steined and had pyknotic or karryorr-
hectic nuclei. Other type, probably more advanced,changes were
observed in fasiculi showing no haemorrhages., These were char-
acterised by shrinkage of the individual fibres, pyknosis of
the nuclei, common occurrence of minute fat globules in the
cytoplasm and an increased number of cellular elements in the
areolar comnective tissue seperating them, (Fig., 2). No mul-
tinucleated cells were observed and no cacification was found
in the gastrocnemius and psoas muscle or muscles of the tongue
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(Fig. 3). In the heart, the disappearance of many subendocar=
dial muscle fibres was marked., Those which were still present
were calcified and finely granular deposits were seen on the
myofibrils giving the muscle <fibre & dark basophilic granula-
ted appearance in sections stained with heamatoxylin and eosin
(Pig, 4). No calcification was found in the interstitial conn-
ective tissue, The deeply seated muscle fibres showed hyalini=
zation and fragmentation with an increase of mononuclear cells
in the interstitial connective tissue, (Fig.5). No haemorrage
observed in the heart muscles., In the skeletal muscles, but
not in the heart, sarcoblasts, single or arranged in strands,
were observed sometimes beiween the degenerating muscle fibres
These cells were smaller than the usuall muscel fibre, having
& more esionophilic e¢ytoplasm and a central oval to rounded
nucleus,

In the liver, dilatation and engorgement of the central
veins associated with centrolobular congestion of the sinsoids
and distortion of the hepatic cells columns were found More=-
over,perilobular fatty changes were observed, Infilteration of
mononuclear cells at the hepatic triads could also be seen.
The kidneys showed also degenerative changes, These were char-
acterised by coagulative necrosis of the cells of the proximal
and distal convoluted tubules, fatty changes in the cells of
the striaght t{ubules (Fig. 6), hyaline casts and ealcereous
deposits in the lumina,

The dark reddish 1lesions found in the intermediate lobe
of the lung at necropsy consisted mainly of hyperplastic peri-
bronchiolar lymphoid tissues associated with severe haemorrha-
ges. The surrounding elveolar septa were lined by an irrigular

Assiut Vet, Med. J. Vol. 6 No. 11&12,1979.




ENZOOTIC MYOPATHY IN LAMBS

- 175 =

cuboidal epithelial cells which many of them were desquamated
inside the alveolar lumens,

In the aorta,the smooth muscle cells of the tunica media,
which are normally elongated, became rounded and reoriented to
be radially arranged along the course of the elastic lamellae,
The cytoplasm of these cells appeared vacuolated, the nucleus
was pushed aside toward the cell membrane, and the whole cell
imparted the appearance of the foam cells, (Fig. 7). The elas-
tic lemellse of the middle coat were disarranged and interru=-
pted.

Results of enzyme-histochemical studies:

The degenerated area of the skeletal muscles and the sub=-
endocardial area of the heart showed an increased enzymatic
activity of acid phosphatase (Fig. 8 a,b), while the activity
of succinic dehydrogenase and adenosine triphosphatase was
decreased or totally lost in some areas (Fig. 9). In the liver
the most severely affected perilobular areas showed no acid
phosphatase activity and the activity of succinic dehydrogena-
se, which is normally strong in this area, together adenosine
triphosphatase activity were greatly inhibited. In the kidneys
decreased activity of all of the four enzymes studied was ob-
served in the convoluted tubules, while there was more active
reactions in the striaght tubules with regard to acid phospha-
tase.
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DISCUSSION

In the present study the lesions in the skeletal and car-
diac muscles had a great similarity to those of white muscle
disease recorded in sheep by many invistigators to be due to
deficiency of vitemin E-selenium complex (BLAXTER et al. 1952,
BLAXTER, 1953, HOGUE,1958, MUTH gi{ &l.,1959, MUTH and ALLAWAY,
1963), It is of interest vo <find that the muscles of the
tongue also showed similar pathological changes, which is pro=-
bably the main cause of inablity to eat manifested clinically
as loss of apetite.

The absence of the lesions ip the one day old lamb indi=-
cates that the disease develops mainly postantally. It has
been stated that 1in a lamb born by a vitemin E deficient
mother,the relative high proportion of unsaturated fatty acids
in milk fat plays a considerable role, as the requirment of
both selenium and vitamin E is greatly increased under such a
condition (KOLB, 1969). One of the prominent features in the
present case was the occurrence of fatty changes in the skele=-
tal muscles, liver, kidneys and sorta, This may be correlated
to the fact that the consistent protection of vitamin E is
apparently related to its central role in protection of cellu=-
lar meﬂ}ane from lipoperoxidetion, espically membranes rich in
unsaturated lipids such as mitachondria, endoplesmic reticulum
and plasma membranes (COMBS et sl., 1975). Disturbances at the
level of these membranes is shown in our study by changes of
the enzymatic activities.

Extravasation of erthrocytes was observed in the present
in the lung, liver and muscles, In consistence with (SOLIMAN
et al., 1962), these haemorrhagic changes appeared to be due
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to vascular disturbances and not to traume as has been sugges-
ted by (BLAXTER et al., 1952). This can be emphasized by chan-
ges iIn large blood vessels, as the aorta, described in our
study.

In chickens deficiency of vitamin E associated with the
presence of high amount of unsaturated fatty acids may result
in degenerative change in the central nervous system manifes-
ted in the form,of encephalomalacias. As stated by (KOLB,1969).
insufficient supplementation of vitamin E leads to increased
formation of peroxide radicles causing harmful effect in the
orgens espicially the brain which has normelly a high meta-
bolic activity <for phospholipids, sphingomyelin, cholestrol,
etc. The changes in the brain which were observed in the pre-
sent study may be attributed to a similer mechanism,

No abnormalities could be found in the epithelia lining
of the semineferous tubules of the testes in contrast to ex-
perimental hypoviteminosis in rodents in which necrosis of
these cells had been recorded (SMITH and JONES, 1974).

REFERENCES

Barke, T. and Anderson,P.J. (1963): Histochemistry: Theory and
practice and bilbiography. Harper and Row, New York-
Evenston and London,

Bayoumi, A.H. (1973): Studies on pathological lesions in dead
newly born calves at Assiut province. M.V.SC.,Assiut
University.

Blexter,K.L., Watts,P.S,, Wood,W,A, and MacDonald,A.M. (1952):
Histopathology of muscular dystrophy and its relat-
ion to muscle chemistry. Brit, J. Nutr., 6, 164=169,

Assjut Vet, Med. J. Vol. 6 No. 11&12,1979.




A.H, BAYOUMI et al.
- 178 -

Blaxter,K.L. (1953): Muscular dystrophy. Vet.Rec.,65, 335=338.
Blaxter, K.L., (1962): Muscular dystrophy in farm animals., Its
cause and prevention. Proc, Nutr., Soc., 21, 211-216.

Burton, V., Keller, R.F., Swingle, K.F, and Young, S. (1962):
Nutritional muscular dystrophy in lambs. Selenium
analysis of maternal, fetal and juvenile tissue. Am.
J. Vet, Res., 23, 962-965,

Combs, G.F.,, Nognchi, T.Jr. and Scott, M.L. (1975): Mechanisms
of selenium and vitamin E in protection of biolo-
gical membranes, Fed. Proc., 34, 2090-2095.

Cotchin, E. (1948): Muscular dystrophy in lambs (stiff lamb
disease) in a flock in Aerkshire., Vet. J., 104, 102-
108.

Gardiner, M,R. (1962): White muscle disease (Nutritional mus-
cular dystrophy) of sheep in western Australia., Vet,
Jde, 38, 387-391,

Gomori, G. (1952): Microscopic histochemistry. Chicagoe Uni,
press.

Hertley, W. J. and Dodd, D. C, (1957): Muscular dystrophy in
New Zealand livestock, New Zealand Vet, J. 5, 61-66,

Hogue, D.E. (1958): Selenium and muscular dystrophy. J.Am.Vet.
Med., Ass, 133, 568,

Hutt, F.B. (1934): A heriditary 1lethal muscle contracture in
cattle, J. Herd., 25, 41-46,

Kidwell, J.F.,, Vernon, E.H., Crown, R.M, and Singletary, C,.B.
(1952): Muscular dystrophy in cattle., J, Herd., 43,
632=-638.

Kolb, E., in: K.Potel (1969): Lehrbuch der pathologischen phy-
siologie der Haustiere., Gustau and Fisher pp. 206.

Assiut Vet. Med. J. Vol. 6 No. 11&12,1979.

(2]



w

ENZOOTIC MYOPATHY IN LAMBS
- 179 -

Morley, F.H.W. (1954): Prenatal loss in Merino-sheep. Austr.
Vet, J., 30, 125-128,
Muth, O0.H., Oldfield, J. E., Schubert, J.R., and Remmert, L.F.

(1959): White muscle disease (myopathy) in lambs and
calves. Am, J. Vet, Res., 20, 231-234,

Muth, O.H., and Alleway,W.H, (1963): The relationship of white
muscle disease to the distribution of naturally occ~-
urring selenium. J.Am. Vet.Med. Ass., 145, 1379-1384

Smith, H. A,, Jones, T. C. and Hung, R. D, (1966): Veterinary
Pathology, 4th Ed. Lea and febiger philadelphia,

Soliman, K. N,, Wahhby, M, M,, Ayoub, M.H. and Iskander, I.S.
(1962): Muscular dystrophy (White muscle disease) in
young calves and suckling buffulo-calves as encoun-
tered in Egypt. Proc., 3d. Ann. Vet. Congr., T7.1l2
April 1962. (publ., in 1965) pp. 145,

VanVleet, J. (1976): Induction of lesions of sgselenium with
vitamin E deficiency in pigs by silver. Am. J. Vet.,
Res., 37, 1415-=1420,

Wachstein, M, and Meisel (1960): Histochemical demonstration
of Mitachondrial adenosine triphosphatase with lead
adenosine triphosphatase technique, J. Histochem, 8
387-300.

Assiut Vet. Med. J. Vol., 6 No. 11&12,1979.




e

Fig.(1l): Cross section of skeletal muscle showing
coagulative necrosis and haemorrhages,

(Ho and E. X 400).

Fig.(2): Skeletal muscle showing shrinkage of indi=-
vidual fibres, pyknosis of their nmclei,
minute fat globules in their cytoplasm and
the cellular elements in the areolar conn-
ective tissue are increase ed.(H&E X 400).
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Fig.(5): Heart showing hyalinization and

. mononuclear cellulaf proliferas
tion in the interstitium.
(H.&E, X 400).

Fig.(6): Kidney showing fatty change in the
striaght tubules., (H.&E, X 400).



Pig.(7): Aorta showing reoriented smooth muscle

cells which are laden with lipid; foam
like cells, (HQ&EQ)I4OO)O
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Fig.(8a): Degenerated skeletal muscle area with
%ncrgage% activity of acid phosphatase.
X 12 .
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Pig.(8b): Degenerated subendocardial muscle ares

with increased activity of aeid phos-
phatase. ( X 125 ),

Fig.(9): Loss of succinic dehydrogenase activity
%n t?e agfected lesions of the liver.
X 125 ). '



