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LUND-LARSEN, TATA RINGBERG and JORUNN GR0NDALEN: 
Ateliotic dwarfism in the German Shepherd dog. Low somatomedin 
activity associated with apparently normal pituitary function (2 cases) 
and with pan-adenopituitary dysfunction (1 case). Acta vet. scand. 
1'976, 17, 293-306. - Two types of aiteliotic dwarfism in 3 German 
Shepherd dog puppies are described. Low somatomedin levels in 
serum and impaired growth of skeletal tissues were found in all 3 
cases. 

One dog (case 2) had a histologically undeveloped adenohypo
physis, and the dwarfism was apparently due to a generalized lack of 
adenopituitary function. 

The 2 other dogs (cases 1A and 1B) had histologically normal 
adenohypophyses, and their condition was probably due to a reduced 
response to endogenous growth hormone in peripheral tissues. 
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Hastings & Gilford in 1902 as.sociated the term "ateli..osi,s" 
wi,th normally proportioned human dwarfs to distinguish them 
foom those with abnormal body proportions (cit. Rimoin et al. 
1968). They .further divided ateliosis into sexual and asexuail 
forms depending on the state of sexual development and funcition. 
Autosomal 1recessive inheritance of ·sexua1l ateliotic dwarfism was 
suggestled by the occurrence of affected sibs of both sexes, with 
unaffected parents, who were frequently related. 
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others. Data on clinical, radiogmphical, pathological and histo
logical examinations and on serum somatomedin and thyroxin 
levels are presented. 

MATERIALS 
Ca s es 1 A an d 1 B: Two German Shephero dogs, litter

mates, 4% months ol:d, male and female, weights 14 and 12% kg. 
The dogs were admiUed for radiographical examinations becaus.e 
of short and oblique extremities. 

Case 2: A German Shepherd dog, 8 moll'ths o1d, female, 
weight 14 kg. The dog was admitted for clinical and radio
graphical examinations because of retardation in growth and 
abnormal movements. 

Cont r o l s: Four liUermates of cas.e 2, 2 male and 2 femrule. 
The parents of case 2, and 3 randomly se1ected adwlt German 
Shepherd dogs. 

METHODS 
Radiographical examinations 

Ca:ses lA and lB, case 2 and one littermate of case 2 were 
submitted 1to :riadiographical examination. The thoracal and lum
bal col1umna and the skull were radiographed in the dorso-ventral 
and ·the lateiio-medial position. The radius and ulna, the tibia and 
fibUila were radiographed in the dorso-palmar /plantar and the 
la1teral-imedial position. 

Serum analyses 
Serum somatomedin was measured according to .the embryo

nic chicken pelvi1s method of Hall (1970) as modified by Lund
Larsen & Bakke (1975). Sulpha.tion activity was measured at 
4 different serum concentrations (1.25 %, 3.2 %, 6.3 % and 
12.5 % ), each in quadruplicate, and the activity of rthe t.est sera 
was compared to that of a human standard serum run in each 
as.say at the same concentrations. The somatomedin activity of 
this standard se1.1um is defined as 1 uni,t/ml. Serum thyroxin 
was measured according to the method of Webb (1972) as modi
fied by Foss (1973). Serum glucos·e was measured as described 
by Blom & Halse (1975). 
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F i g u r e 1. Case 2. German Shepherd dog, female, 8 months old. 

than normal. The forelegs were deformed by lateral deviation 
of the carpus and bending of the radius and ulna. Alertness and 
movements were normal. 

Case 2. The dog was undersized, w,eight 14 kg. The ooat 
was puppyish. It gave the impression of mellltal dullnes.s (Fi1g. 
1). The food intake was normal. The mucous membranes, the 
lymph nodes and the rectal temperature were normal. Both the 
deciduous and the permanent incisors and canine teeth were 
present. Upon heart auscultating, a murmur was heard on the 
left side. The dog had a marked kyphosis and was not able fo 
get to ifa feet without help. When standing, it very easily tumbled 
over. The feet seemed stiff. The pmpol'ltions between the extre
miities and the back were normal, but all bones were short. The 
head was broad and dorsoventrally flattened. When examining 
the skeleton, the dog registered pain when ,the extremities were 
passively extended. No signs of pain were observed when pa1l-
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F i g u r e 2. Case 1A. Radiographs of the radius and ulna, dorso
palmar and Iatero-medial position. 

paling the bones. The muscles were atrophic. According to the 
owner, the dog had, until !'ecenbly, been normal except for re
tardation in growth. The liUermates and the parents of case 2 
revealed no abnormalities when examined clinically. 

Radiographic findings 
Ca s e s 1 A and 1 B. Uneven density of the bones was 

noted. The shapes of the ·skull, ·the vertebrae and the rear limbs 
were normal. The bending of the !'adius and ulna was simHar 
to the picture seen on premature epiphyseal closure o.f the dis.ta! 
ulna (Fig. 2), wi·th a retardation in growth of ulna compared 
to radius. The epiphyseal plates were of about normail width, 
with an increased density in the metaphy.seal region. 
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a b c 

F i g u r e s 6 a, b, c. Histological sections of the adenohypophysis of 
a. 8 months o.Jd normal rottweiler. 
b. Case 1A. Histologically, no devfations from normal are observed. 
c. Case 2. The normal appearance of lohuli and cell differentiation 

is totally lacking. 

5a). Of the aniimals examined, only case 2 proved to be hypo
thyroid wi1th a serum thyroxin .Jevel below 20 nmol/l. Borth case 
lA and lB were eurt:hyroid wi,th normal ,thyroxin values (Fig. 5b). 

Serum glucose levels were within normal limits for al1l the 
animals (Fig. 5c). 
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In tihe cases presented, no di.rect determination of plasma 
growth hormone concentrations was done due .to technical limi
tations. However, the histological examinatiorns of the pituitary 
glands of ca:ses lA and lB revealed no abnormali1ties of the 
growth hormone producing cells, and the serum thyroxin levels 
were normal. In contrast, the adenohypophysis of case 2 con
sisted of few, unidentifiiable and disorderly arranged cells, and 
a generalized adenohypopituitary condition was confirmed by 
the finding of 1serum thyroxin 1levels below measurable values. 

Low serum somatomedin activi>ties were ifound in aU 3 cases. 
'fihe somatomedin levels of cases lA and lB were, however, even 
lower than that of case 2 in spite of higher riates of weight gain: 
'fihe body weights of cases lA and lB ait the age of 4 mOilllhs were 
equial to tihat ,of case 2 at 8 months' age (cxi 14 kg). 

This di1screpancy between gro'Wlth riate and appail'ent somaito
medin activity is, however, not an uncommon finding both in 
cases of phyisiological and pathologi>ca·l growth, and probably 
emphasizes the importance of other growth factors in gross 
growth promotion. 

Concerning the skeletons of cases lA and lB, i.t is difficult 
to exp1lain it.he oblique shape and uneven densities of the extre
mriHes, although these abnormalities may, a1t least pmitly, be the 
result of impaired epiphyiseal growth due to low levels of somaito
medin. 

With r.egard to case 2, the skeleton had a generalized infan
tile appeaflance as may be expected in the pan-aden.ohypopitui
tiary oondHion. However, some of the changes of the vertebrae 
seen histologically in ithe proliferatirve zone of tih.e cartiJa.ge r:e
sembled those found in "chondrodysrtrophic" dogs. Whether 
these .findings can be attributes 1to the reduced levels of somafo
medin is not known. 

Based on ·the data pres.ented it is concluded .that cases lA 
and lB may represent the canine analogue of the human "Lairon
Dwarf". Case 2 represents the well known syndrome of asexual 
atelioitic dwarfism due to lack of adenopituitary function. 
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