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A B S T R A C T A R T I C L E I N F O 
This work was carried to understand the antiprolactin drug (cabergoline )&  antigrowth 
hormone (octeriotide) effect on the histopathological modifications in N methyl 
nitrosourea (MNU) induced tumorigenesis of the   breast tissue in Sprague Dawley 
rats model (SD rats). Total 42 rats were selected and divided in to 7 groups 6 animals 
in each group. Control was induced with saline. Group 2 was induced with N methyl 
nitrorsurea  (tumour induced group),  Group 3, 4 ,5 were  pretreated with 
cabergoline(C), octeriotide (O) combination of C &O respectively. Group 6 was 
inducted with MNU followed by C&O and group 7 was induced with MNU along 
with C&O respectively. Breast tissue samples were obtained from the rats and stained 
with hematoxylin-eosin (HE). Control showed mammary ducts, sebaceous glands, 
non- remarkable breast tissue pattern. The tumour induced showed breast tissue with 
infiltration in lobules, cells were arranged in cribriform and papillary patterns, 
characteristic features were similar to that of malignant carcinoma. Carbergoline 
pretreated &simultaneous hormone inhibition showed Intraductal papilloma, lobular 
hyperplasia similar to that seen in pregnancy, unremarkable breast tissue which are 
benign features of malignancy whereas post hormone inhibition showed Ductal 
carcinoma in situ papillary carcinoma, usual ductal hyperplasia  the features of the 
mammary carcinogenesis. Our study showed combination of pre and simultaneous 
inhibition of Prolactin (PRL) and growth hormone (GH)together showed 
Adenomyoepithelioma (AME), Fibroadenoma  predominantly periductal, no evidence 
of malignancy and AME, Epidermal cysts with benign changes..  Histopathological 
findings of this study suggest that the combined pituitary inhibition   of   prolactin and 
growth hormone   with cabergoline & octreotide    is a better   therapeutic measure in 
preventing the formation of a malignant carcinoma in the mammary tissue. 
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1. INTRODUCTION 

Breast cancer is one of the most common cancers diagnosed worldwide (Eduardo Costa, Tânia Ferreira-
Gonçalves, etal 2020 ]. Breast cancer prevention has gotten a lot of attention recently [Man Feng etal .2015]. It is 
known that around two-third of patients diagnosed with breast cancers are categorized as hormone dependent 
cancer [Subramani etal. 2017]. This emphasizes the role of hormones in the onset, growth and progression of 
breast cancer. The involvement of steroid hormones namely estradiol or progesterone has been extensively 
studied. Recently prolactin and growth hormone are of prime importance in the context of breast cancer. The 
hormones and their receptors both are known to play a key role in diagnosis of breast cancer and management 
alone or in combination with other hormones. Their target specific actions and local effects on mammary tissue 
alone, together and in conjunction with estrogen are not well studied. Many experimental and clinical studies on 
breast cancer patients showed the role of tissue prolactin (locally released) in mammary carcinogenesis [Manni A 
etal. 1989   Clevenger CV etal. 2003]. Studies have reported higher prolactin levels despite its pituitary inhibition 
[Ben-Jonathan N etal.2002]. Cabergoline (Dostinex) is a dopamine receptor antagonist used to treat a hormone 
imbalance in which there is too much prolactin in the blood ( ie  hyperprolactinemia), [Ferrari C, Mattei A,   etals 
1989]  and   it works by stopping the brain from making and releasing the prolactin hormone from the pituitary 
gland. Recent research is focused on the diagnostic and pathological relevance of prolactin, growth hormone to 
breast cancer. Evidences from rat and human breast and prostate tumor models support the fact that locally 
produced prolactin is a potent stimulator of tumor growth acting via autocrine/paracrine mechanisms [Andrea 
Rocca etal. 2016]. Apart from prolactin, growth hormone which is structurally similar to prolactin can easily bind 
to the prolactin receptors and thus hasten the progression of breast cancer [ Norstedt G etal  1984].Growth hormone 
signaling supports the shift from epithelia to mesenchymal tissue by affecting many genes involved in the process. 
It is crucial in enabling the anchorage-free development of breast cancer cells [Clevenger CV etal. 2003]. 
Experimental studies on cell lines wherein these hormones were inhibited with specific inhibitors yielded 
conflicting results [Clevenger CV etal. 2003, Ben-Jonathan N etal.2002]. Octreotide is a synthetic version of 
somatostatin (a somatostatin analogue) and slows down the production of hormones. This helps to control the 
symptoms of carcinoid syndrome and slow down the growth of the cancer. Therefore, further studies are to be 
conducted to evaluate the diagnostic utility of prolactin, growth hormone in the pathobiology of mammary cancer 
and assess the modulatory effects of anti-prolactin (cabergoline ) and anti-growth hormone (octeriotide)  therapy 
alone or in combination on mammary carcinogenesis. 

 

2. MATERIALS AND METHODS 

Ethical approval 

Institutional Animal Ethical Committee (IAEC) approval was obtained before the conduct of the study 
(IAEC/KMC/28/02/14)) and care was taken to handle the rats in humane manner. Necessary precautions were 
taken to use only minimum number of required animals to generate significant data, diligently following all the 
ethical guide. 

 

Experimental design    

In-house bred healthy female Sprague Dawley (SD) rats (40 to 60 days old) of weight 80-100 gm were 
selected for the study. All rats were fed with standard rat food   and water ad libitum 

 

Induction of tumor 

Preparation of the carcinogen:  N _methyl nitrosurea (MNU) was weighed with respect to the standard dose 
of 50mg/kg body weight (BW) to that of the calculated body weight of the recruited rats. Acidified saline (0.9% 
w/v) whose pH was adjusted to 4 by the addition of 3% glacial acetic acid was used as vehicle and was dissolved 
in the acidified vehicle to obtain a final formulation of 10ml/kg. Mammary tumor was induced by injecting N-
Methyl-N-Nitrosourea dissolved in normal saline with pH- 4 maintained by adding 3% glacial acetic acid. The 
SD rats were given a single intraperitoneal dose of 50 mg/kgbw of MNU and kept for observation for the mammary 
tumor development. 
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Drugs 

Cabergoline: ( cabergolin 0.25 mg tablets (Sun Pharma India Limited), were obtained from Pharmacy 
section, Kasturba Medical College Hospitals, Mangalore.  Cabergoline (0.5mg/kg body weight) was prepared by 
dissolving two tablets in 5 ml of distilled water for oral administration to the animals 

Octreotide (Neoctide) - 0.05 mg/ml ampoule (Neon Laboratories India Limited) were obtained from 
Pharmacy section, Kasturba Medical College Hospitals, Mangalore.  Standard intradermal dose of octreotide to 
be given was calculated according to the dosage of 50µgm/kg body weight of the animals. Inbred female SD rats 
were selected were divided into six groups(n=6). 

 Breast tissues were fixed in 10% neutral buffered formalin, dehydrated with alcohol and cleared using 
xylene. The tissues were then embedded in paraffin and 5µm sections were prepared using a rotary microtome 
(RM2245, Leica Microsystems GmbH, Wetzlar, Germany), mounted on slides and rehydrated using xylene and 
alcohol (graded series). The tissues were then stained with hematoxylin and eosin and observed for any 
histopathological changes. 

The   animals were divided into 5 groups (Table 1) 

 

Table 1.  Animal group. 

Groups     (n=6) Types Treatment Duration 

I control 0.9% normal  saline 2 months 

II Tumor induced MNU 50mg/kbw (IP) Single dose  

III Cabergoline (c) + MNU( pretreated) 0.5mg (OD) + 50mg/kg  2 months 

IIIa Cabergoline (C+MNU(simultaneously treated) 0.5mg (OD) + 50mg/kg  2 months 

IIIb  MNU  + cabergoline  50mg/kg+ 0.5mg OD  2 months  

IV Octreotide(o) +MNU (pre treated  50 µg/kg (OD)+ 
50mg/kbw 

2 months 

IVa Octreotide(O)+MNU  simultaneously treated  50 µg/kg (OD)+ 
50mg/kbw 

2 months  

IVb  MNU followed by  Octreotide    (post treated )   50mg/kbw +50 µg/kg  2 months  

V C+O+MNU (pretreated) 0.5 mg/kg +50 µg/kg 
(OD)+ 50mg/kbw 
 

2 months 

Va MNU+ cabergoline +  octreotide (Simultaneous 
inhibition) 

50mg/kg+0.5 mg/kg +50 
µg/kg 

 2 months 

Vb tumor induction   + cabergoline + octreotide 
(post treatment)  

50mg/Kbw +  0.5 mg/kg 
(OD) &50 µg/kg (OD)  

2 months 

 

3. RESULTS 

Histopathological evaluation of rat breast tissue was conducted according to the pathological diagnostic 
criteria for human breast tissue. Histopathology of normal rats showing with mammary ducts, sebaceous glands, 
non- remarkable tissue (Fig:1) MNU induced tumor bearing rats showed breast tissue with infiltration in lobules, 
cells were arranged in cribriform and papillary patterns and large areas of necrosis were also seen.  The features 
indicated Ductal carcinoma in situ (DCIS), necrosis and stromal infiltration. (Fig:2) The cabergoline   pretreated 
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groups showed the Fibro adenoma predominantly periductal, (Fig 3) The simultaneously   treated group showed 
Intraductal papilloma, lobular hyperplasia similar to that seen in pregnancy and unremarkable breast tissue (Fig 
3a) and post treated group showed Adenomyoepithelioma, Stromal hyalinization, Intra Ductal Papilloma(Fig:3b).  
The group pretreated with octreotide indicated Papillary Ductal Carcinoma In Situ, Intra ductal papilloma (Fig : 
4). The simultaneously and post treated animals, shown infiltrating Ductal carcinoma, Cribriform carcinoma, 
Papillary DCIS and Ductal carcinoma in situ. (Fig: 4a & 4b.) The combined pretreated strategized animals staged 
with Adenomyoepithelioma (AME), Fibroadenoma predominantly periductal   and no evidence of malignancy, 
epidermal cysts with surrounding sebaceous hyperplasia which are indicative of benign changes (Fig:5& 5a). 
However, in post inhibition of both PRL& GH together showed features of AME, ducts and glands lined by 
myoepithelium with proliferation of ducts, Collagenous spheriolosis. Which are indicative of minor changes 
towards malignancy tissue growth. (Fig: 5 b)    
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Legends 

Fig: 1 Normal control group 

Fig :2 Tumor   induced  group 

Fig :3 Cabergoline pretreated  group  

Fig: 3a Cabergoline  simultaneously treated  

Fig: 3b Cabergoline  post  treated  

Fig: 4 Octreotide  pretreated  

Fig: 4a Simultaneously  cabergoline  treated   

Fig: 4b Octreotide Post  treated   

Fig: 5 Pretreated  with Combination of cabergoline + octreotide 

Fig: 5a Simultaneously treated with  combination of cabergoline + octreotide  

Fig: 5b MNU, +cabergoline+ octreotide (post treated ) 

 

 

4. DISCUSSION 

Cancer is a disease which severely effects the human population globally and there is a constant demand for 
new therapies to treat and prevent this life-threatening disease [M Greenwell etal.2015].   Recently the research 
and scientific interest is drawing its attention towards naturally-derived compounds as they are thought to have 
less toxic side effects compared   chemotherapy and other treatments [ M Greenwell etal.2015]. There are various 
well-established experimental animal models of breast cancer offer a diverse variety of choices for studying the 
environmental and genetic components that contribute to breast cancer, as well as treatment techniques. [Li Zeng 
etal 2020]  In this study control group [group 1] showed mammary ducts, sebaceous glands, non- remarkable 
breast tissue pattern which is similar to that of normal human breast tissue histology.  The tumour induced group 
showed large areas of necrosis with features of Ductal Carcinoma In Situ [DCIS] and stromal infiltration, the 
characteristic features similar to that of malignant carcinoma as seen in breast cancer patient biopsies. [M. Perše 
etal.2009. Irmgard Costa etal 2002]. Our findings are consistent with Singh et al research. [Singh etal 2000] They 
came to the conclusion that the histological changes in breast cancer in rats are comparable to those seen in 
humans. The mammary gland's development and carcinogenesis are thought to be influenced by a variety of 
variables and molecular and cellular mechanisms [Subramani etal2017, Clevenger CV etal. 2003]. Lu and 
colleagues [1989] discovered that tumour occurrence is controlled not only by environmental factors but also by 
genetic traits that are unique to each animal. Epidemiological studies have linked circulating PRL to an increased 
risk of breast cancer [Sophie B,etal. 2010,Vonderhaar, BK, 2000]. Prolactin has been discovered to be important 
for mammary epithelial growth in multiple animal experiments, and its administration has regularly been shown 
to enhance the rate of breast tumour. High amounts of steroid hormones have also been linked to the development 
of breast cancer. Administration of genetically engineered human prolactin analogues in experimental models of 
mammary carcinoma caused down regulation of the effects triggered by the local prolactin by the constitutively 
active receptor variants [Sophie B,etal. 2010]. Previous studies have indicated that Prolactin as well as growth 
hormone are essential for normal growth of breast tissue and influence the mammary glands proliferation during 
lactation [.Kleinberg DL etal 1997Macias H  etal 2012, Sternlicht MD,2006]. They are also involved in varying 
degrees of mammary carcinogenesis [Xu J, Sun Detal. 2013]. There exists a structural similarity between GH and 
PRL which might lead to the binding of GH to PRL receptors in the absence of the natural substrate (i.e. prolactin) 
and can cause the mammary tumor progression.[ Norstedt G et al and Xu J et al 2013 ] Experimental studies on 
cell lines wherein these hormones were inhibited with specific inhibitors yielded conflicting results [. Manni A 
etal.1989, Ben-Jonathan N etal 2002]. The present study is conducted to evaluate the diagnostic utility of prolactin, 
growth hormone in the pathobiology of mammary cancer and assess the modulatory effects of anti-prolactin and 
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anti-growth hormone therapy alone or in combination on mammary carcinogenesis. The Histopathological section 
of pre hormone inhibition of prolactin with cabergoline showed presence of Fibroadenoma predominantly 
periductal which is a proliferative benign growth. The   Simultaneous hormone inhibition of prolactin with 
cabergoline showed Intraductal papilloma, lobular hyperplasia similar to that seen in pregnancy, which are 
indicative  of benign features of mammary tissue growth with no signs of malignancy.  However, the presence of 
pregnancy like features in-spite of simultaneous inhibition of prolactin indicated the presence of the local release 
of prolactin by the mammary tissue which is the reason of the benign proliferation at the mammary tissue region. 
This is one of major findings of the study. Post hormone inhibition of prolactin (PRL) with cabergoline showed 
Adenomyoepithelioma, Stromal hyalinization, Intra Ductal Papilloma (IDP) referring to the non-reversible 
changes at the mammary tissue with prolactin inhibition, after mammary tumour development    

    The receptors of the pituitary hormones have a prime role in breast cancer as a therapeutic agent. Previous 
studies also showed the significance of growth hormone in mammary carcinogenesis in rat models [Ramsey MM 
etal. 2002, Thordarson G etal.2004, Shen Qetal 2007]. Administration of growth hormone to carcinogen-exposed 
dwarf rats also has an increased incidence of mammary tumors [Swanson SM 2002, Ramsey MM etal .2002. 
Thordarson G etal.2004, Shen Qetal 2007]. Further, tumour of the mammary gland   decreased in size after 
withdrawal of exogenous growth hormone treatment [Ramsey MM etal .2002]. Somatostatin receptor ligands, 
such as octreotide, lanreotide, pasireotide, somatoprim. has been used as inhibitors for growth hormone [Child CJ 
etal.2011 ,Theodoropoulou M 2013] . Along with standard therapies the usage of growth hormone inhibitors might 
help to reduce the burden of breast cancer. Literature is lacking in support of histopathological results. In this 
study we used octreotide growth hormone inhibitor correlating histopathology section Papillary DCIS which are 
features of malignant carcinoma signifies no effect of GH. The histopathological findings of our study confirm 
that inhibition of growth hormone alone does not reverse the malignant features and therefore cannot be used 
alone as a target for mammary tumor. Our results further confirm the importance combination of   cabergoline 
and octreotide pretreatment therapy, indicating absence of malignant features in the mammary tissue and therefore 
confirming the positive effect.  Another, equally important, findings of this study is that post inhibition of both 
PRL and GH together showed features of AME, ducts and glands lined by myoepithelium with proliferation of 
ducts and collagenous spheriolosis specifying minor changes towards malignancy of the mammary tissue growth. 
Thus, based on the histopathological findings suggested we suggest that combination therapy of cabergoline (anti 
prolactin) and anti-growth hormone (octreotide) will be more effective in   prevention of tumor formation than 
giving in single or alone. 
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