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acromegalic cats compared to controls. A negative correlation was identified between DRD2 
mRNA expression and pituitary volume. The loss of DRD2 expression should be investigated as 
a mechanism allowing the development of larger pituitary tumours.  

3. Introduction 

Acromegaly is typically caused by a functional growth hormone (GH)-secreting pituitary 
adenoma in humans, and results in increased circulating insulin-like growth factor 1 (IGF1) 1. 
Medical management therapies for acromegaly include GH receptor antagonists, dopamine 
receptor agonists (DRA) and somatostatin analogues, with the latter being the medical therapy of 
choice in most cases 2,3. However, 30 to 65 % of patients with acromegaly receiving somatostatin 
analogues for 12 months fail to achieve biochemical disease control 4–6. This limited response to 
therapy is justification for ongoing research to develop therapies which improve outcomes in 
medically managed patients 7.  

Animal models can provide insight into disease pathophysiology and are used for therapeutic 
drug development. Transgenic rats, mice and rabbits are commonly used as induced acromegalic 
models by over-expression of GHRH or aryl hydrocarbon receptor-interacting protein knockout 
8–11. However, these models do not replicate GH-secreting pituitary adenomas identified in most 
human patients with acromegaly, and this might limit the predictability of pharmacological 
studies of tumorous pituitary GH-secretion inhibition when using them. Additionally, the study 
of a naturally occurring disease from an animal which lives in a similar environment to humans 
would be favourable to account for the potential environmental effects on pituitary dysfunction. 

Spontaneous acromegaly / hypersomatotropism (HST) in domestic cats (Felis catus) is ten 
times more prevalent than in humans, affecting an estimated 1 in 800 cats 12–14. Acromegaly in 
cats parallels the disease in humans in-so-far-as being diagnosed in middle aged to older subjects 
and is associated with insulin resistance, acral growth and cardiovascular complications 12,15. 
Cats affected by acromegaly have achieved long-term clinical and biochemical response to 
pasireotide and cabergoline but no other medical therapies 16–19. The somatostatin and dopamine 
receptor profile of feline GH-secreting adenomas is not known. The receptor expression profile 
of these tumours might explain the poor response of feline acromegalics to octreotide, which has 
high binding affinity for and preferentially binds to SSTR2, and L-deprenyl, a monoamine 
oxidase B inhibitor which prolongs the activity of dopamine, but favourable response to 
pasireotide treatment 16,20,21.  

The aim of the study was to investigate whether cats with naturally occurring acromegaly are 
a suitable model for the human disease, as well as a species of interest from a veterinary 
perspective. The study aimed to describe the pituitary pathological findings, hormone, 
somatostatin and dopamine receptor expression of cats with and without acromegaly. 
Additionally, the receptor expression data were compared to clinical data. 

4. Materials and Methods 

The study was approved by the Royal Veterinary College (RVC) Ethics and Welfare Committee 
(URN 2014 1306). 

Animals 
Written informed consent was obtained from owners of all enrolled cats. Cats had a diagnosis of 
acromegaly on the basis of appropriate clinical history, serum IGF1 concentration > 1000 ng/mL 
(reference interval 200 – 700 ng/mL) which has a 95% positive predictive value for acromegaly 
12, and pituitary enlargement diagnosed using intra-cranial imaging (contrast enhanced computed 
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The was no difference of patient gender (chi squared P = 0.150), age (mean controls vs HST 10.5 
± 5.9 vs 11 ± 3, t(34) = 0.392 , P = 0.687) but there was a difference of body weight between 
groups (median control vs HST was 4.1 vs 5.5 kg, P = 0.004). 

There was agreement between observers for tissue SSTR2 scores (intra-class correlation 
0.57, 95 % confidence intervals 0.34 – 0.73, P < 0.001). Due to the low number of tissues having 
scores of 0 and 3, groups 0 -1 and 2 -3 were grouped together. There was no difference of 
proportions of SSTR2 scores between acromegalic and control groups. The tissue percentage 
DAB positivity results are shown in Table 2. The percentage DAB positive tissue for SSTR2 
immunoreactivity was greater in the acromegalic group than controls (0.20 % vs 0.016 %, P = 
0.026). Nine samples had both SSTR2 expression data and SSTR2 immunohistochemistry data. 
A positive correlation between SSTR2 gene expression and percentage tissue DAB staining was 
detected (r2 = 0.76, P < 0.001).  

Expression of remaining anterior pituitary hormone and regulatory receptor genes 
Five cats with HST had previously received pasireotide treatment. There was no difference of 
any gene expression data in pasireotide treated and untreated cats, therefore pasireotide treated 
patients were not excluded. There were no differences between gender or ages of patients 
between groups for expression data of CGA, GH1, FSH� , PRL, TSH� , DRD2, SSTR1, SSTR2 and 
SSTR5. 

Expression of FSH� , PRL and TSH�  was detected in all pituitaries (Table 2). Expression of 
CGA was not detected in one control pituitary and LH�  expression was not detected in one 
control and four HST pituitaries. There were no significant differences of hormone expression 
between control and HST pituitaries. In the HST group, there were strong correlations of gene 
expression between the following hormones after adjustment of the P value for multiple testing: 
CGA and FSH� , CGA and TSH� , FSH�  and TSH�  and moderate correlation between PRL and 
TSH�  (Table 3).  

The results of the expression of the SSTR1, SSTR2, SSTR5 and DRD2 for individuals with 
HST are in Figure 6. The expression of SSTR3 or SSTR4 was not detected. All remaining 
receptors were detected in 14/19 of the HST group with SSTR5 and DRD2 detected in all the 
HST group. There was significantly greater expression of SSTR1, SSTR2 and SSTR5 in the HST 
group compared to controls (0.093 vs 0.008, Mann-Whitney P = 0.007; 0.036 vs 0.002, t[25]= -
3.34, P < 0.001; 0.151 vs 0.034, Mann Whitney P = 0.004; respectively) (Figure 3A). There was 
highly variable inter- and intra-patient expression of SSTR1, SSTR2 and SSTR5 mRNA in control 
and HST cats; there was moderate correlation between SSTR1 and SSTR5 expression in the HST 
group (Spearman’s rho 0.65, P = 0.005); in the control group this correlation was not statically 
significant (Spearman’s rho 0.71, P = 0.18). No other receptor expression was correlated with 
one another. There was a moderate negative correlation between DRD2 expression and pituitary 
volume within the HST group (Spearman’s rho -0.52, P = 0.041). There was no association 
between somatostatin receptor expression and IGF1 reduction due to pasireotide treatment in the 
cats which had received pasireotide prior to pituitary tissue collection. There was also no 
association between somatostatin receptor expression and insulin dose or length of time 
receiving exogenous insulin therapy. 

6. Discussion 

Human and feline acromegaly share many clinical commonalities and the disease appears to be 
increasing in prevalence in both populations. This might in part be due to increased clinical 
awareness and improved diagnostic tests. This study describes reticulin staining patterns, 
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In conclusion, the current study data reveals the heterogeneous expression of SSTRs in the 
pituitary gland from domestic cats without pituitary disease and those with acromegaly. 
Additionally, in parallel with human medicine, DRD2 expression was correlated with pituitary 
tumour size in acromegalic cats. This study has revealed several parallels between humans and 
cats with acromegaly in terms of inhibitory receptor profiles. This receptor characterisation aids 
our understanding of the morphology of the feline pituitary and data suggests acromegalic cats as 
a model of the human disease in terms of developing therapeutics for growth hormone inhibition. 
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