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HIGH INCIDENCE OF CHROMOPHOBE 
PITUITARY ADENOMA-LIKE LESIONS IN AN 

INBRED SPRAGUE-DAWLEY BREEDING 
RAT COLONY 

By 
Per Andersson*) 

Neoplastic lesions are not infrequent in animal pituitaries. 
The chromophobe adenoma seems to be fairly common. Isolated 
cases have been observed in several species, baboon (11), horse 
(16, 19), cow (1), Indian buffalo (8), deer (21), dog (12, 14), 
rat (6, 7, 15, 18, 24, 25), mouse (10, 21) as well as parakeet (20). 
In our laboratory one case of pituitary adenoma was observed 
in a parakeet in 1965. Usually these are termed "spontaneous" 
to distinguish them from experimentally induced tumors. It is, 
however, quite clear that a spontaneous tumor is only one of 
which we do not at present know the causative agent. Many dif
ferent strains of rats have been studied extensively. Bullock & 
Curtis ( 3) and Curtis et al. ( 5) observed a high incidence of these 
tumors in a large colony of rats. Five strains, Fisher, August, 
Marshall, Zimmerman and Copenhagen were represented in the 
material. Wolfe et al. (24) studied Vanderbilt and Wis tar strains 
and found spontaneous chromophobe adenomas in old rats of 
both sexes, but particularly in females. The average age was 
close to 600 days. There were observed marked hemorrhages and 
hyperemia in the anterior pituitary tumors. Saxton (17) and 
Saxton & Graham (18) have studied chromophobe adenoma-like 
lesions of the rat hypophysis in three different strains, Yale, 
Sherman and Wistar. In old males of Yale strain (600- 800 days) 
the frequency was 60.7 % and in females of the same age 30.2 %. 

•) The assistance of Terttu Koponen, M.Sci., State Serum Institute, 
Helsinki is acknowledged. 
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Largest tumor weighed 367 mg. Multicentric ongm was com
monly observed. The neoplastic nodules were not encapsulated, 
but no invasiveness could be detected. The histological picture 
was typical with cords of irregular groups of cells. These were 
chromophobic with lipid cytoplasmic vacuoles. The nuclei were 
fairly large and vesicular in appearance. Chromatinous granules 
were coarse. Many nucleoli were intensely eosinophilic and large. 
Only a few mitotic figures were observed. 

The Sherman strain had only few cases (three out of 83 
males) of these neoplasms. No females (10 exam.) had the 
lesions. The age distribution was the same as in the Yale strain. 
In Wistar strain (in all 79 rats) only one case was observed in 
a 17 months old male (weight of the tumor Hll mg ) . Bielschow
sky (2) observed basophil adenomata of the rat anterior pituitary 
lobe. He considered the cause to be chronic iodine deficiency. In 
a series of 786 animals of the Rochester strain of \Vistar rats 
Crain ( 4) observed 11 cases of basophil pituitary adenomata. 
The age was between 18 and 24 months. Nine were seen in fe
males, two in males. Kim et al. (13) studied mammo-somato
tropic pituitary and other tumors in a highly inbred line of 
Wistar rats. Only rats were kept until natural death. 
17- 33 months old females had a high incidence (27 .3 % ) of 
these tumors. Also tQ.ese authors pointed out that the neoplasms 
were circumscribed, non-capsulated and usually extremely con
gested. Unlike radiation induced mouse pituitary tumors, Furth 
& Clifton (9), these tumor cells did not invade the bone marrow 
of the sella and adjacent brain. The neoplasms resembled mor
phologically those induced by estrogen, which caused mammary 
gland stimulation. Vartiainen & H einivaara (23) induced pitui
tary adenomas with different extreme dietary regimens in young 
male albino rats of Sprague-Dawley strain. Talanti (22) has 
observed similar neoplasms in the Long Ewans strain when 
working on histochemical problems of hypothalamus. This report 
deals with "spontaneous" cases of chromophobe adenoma-like 
lesions of the anterior pituitary lobe of old Sprague-Dawley 
albino rats in a breeding colony. 

MATERIAL AND METHODS 
In a breeding colony of Sprague-Dawley rats a number of 

males started showing symptoms of drowsiness and inappetence. 
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No other symptoms were noted. Routine diagnostic necropsy of 
four decapitated rats revealed that three of the rats had clearly 
enlarged pituitaries. All sick animals, 16 males and four females, 
were placed in all-metal cages individually, and the urinary out
put was measured. Each sick animal had a healthy pair for con
trol. All animals were under the same regime, feeding, watering 
and care in the same room. After this all tested animals were 
decapitated and subjected to a thorough patho-anatomical exami
nation. Histological methods included He, van Gieson and chrom 
staining. Special attention was drawn to the endocrine organs 
and CNS as well as the parenchymatous organs. 

RESULTS 
The colony consisted of 25 males and 75 females. All animals 

were about one year old (average 340 days) and had shown no 
signs of disease previously. As pituitary enlargement was ob
served in three of four males sacrificed for diagnosis, the r est 
of the animals were subjected to a thorough clinical examination. 
Sixteen males and four females showed vague symptoms. These 
animals were tested five consecutive days for changes in urinary 
output. Males excreted 15.6 ml/day and females 16.8 ml/day. 
Individual variation was very small. No increased diuresis was 
noted. 

The frequency of chromophobe adenoma-like pituitary lesions 
was very high in this colony. For the males it was close to 80 % 
and for the females 5 % . 

The males seemed to be somewhat dehydrated despite nega
tive findings in urinary output. Except for three cases of purulent 
labyrinthitis the macroscopical changes were confined to the 
pituitaries. There was a wide variation between individual cases. 
The entire pituitary weight varied in females from 11 to 62 mg. 
The live-weight varied from 280 to 310 g. In males the compara
tive figures were from 23 to 97 mg and live-weight from 410 to 
440 g. All rats showing symptoms had variably enlarged, circum
scribed, extremely congested pituitaries. The sella was filled and 
the hypophysis protruded out pressing the adjacent brain tissue 
but did not invade it. Macroscopically it was impossible to 
distinguish in which part of the organ the lesions were. The 
surface was somewhat nodular. 
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F i g u r e 1. Chromophobe non-capsulated adenoma-like lesion in rat 
hypophysis. He. 

At the histological examination (Fig. 1) no noteworthy 
changes were found except in pituitaries. The anterior lobe was 
greatly enlarged with a mass of typical chromophobe cells. They 
were in cords of irregular groups of varying size. In general the 
cells were large with numerous lipid vacuoles in the cytoplasm. 
The nuclei were circumscribed, poor in chromatin which in form 
of fairly large granules was located mainly to the periphery of 
the nucleus in a vesicular main mass. Nucleoli were large and 
strongly eosinophilic indicating increased protein synthesis. 

There was no capsule around the usually single neoplastic 
growth, but signs of invasiveness were lacking. In a few cases 
more than one small nodule was observed. The vascularity was 
clearly increased with several often large lacunes of vessels. The 
tumors had not pressed the adjacent tissue enough as to cause 
morphological changes in the bones or the nervous tissue. 
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DISCUSSION 
Pituitary adenomas seem to be fairly frequent in different 

lines of inbred laboratory rats. Most reports describe them as 
chromophobe. Except for extreme experimental conditions no 
explanation has really been offered for the high prevalence. In 
this sense the case now described is typical. Fairly young stock 
animals never subjected to any special known treatment show 
a large number of pituitary tumors. Some indication might be 
found in the fact that males in most cases are reported to have 
a higher incidence. Also the fact that breeding colonies are 
affected could give a hint of a hormonal background. Also chro
nic iodine deficiency deserves attention. So far we have no answer 
to the question of etiology. Naturally animals produced from 
this stock are not very suitable for experiments. A lesion like 
pituitary adenoma might seriously affect the results of any 
experiment. 
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SUMMARY 
A high incidence is recorded of pituitary chromophobe adenoma

like lesions in an inbred Sprague-Dawley line of laboratory rats. 80 % 
of the males and 5 % of the females had the lesion at an age of about 
340 days. The patho-anatomical features are described and the 
significance of the lesion is shortly discussed. 

ZUSAMMENFASSUNG 
Hohe Frequenz von chromophobe Aderzomen der Hypophyse in einem 

Inzuchtstamm von weisser Ratten. 
Hohe Frequenz von chromophobe Adenomen der Hypophyse in 

Sprague-Dawley Laboratoriumratten ist beschrieben. Die mannlichen 
Tiere hatten das Leiden in 80 % und die weiblichen in 5 % im Alter 
von zirka 340 Tagen. Die pathologische Anatomic ist beschrieben und 
die Bedeutung dieser Tumore kiirzlich diskutiert. 

SAMMANFATTNING 
Hog frekvens av kromofoba hypofysadenom hos en inavlad stam av 

vita rdttor. 
Hos laboratorierattor av Sprague-Dawley stammen konstaterades 

kromofoba hypofysadenom hos 80 % av hanarna och 5 % av honorna. 
Djurens genomsnittliga Alder var 340 dagar. Den patolog-anatomiska 
bilden beskrivs och tumorernas betydelse diskuteras kort. 
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