
59 
 

Al-Anbar J. Vet. Sci., Vol.: 4 No. (1), 2011                                       ISSN: 1999-6527 
 

Histopathological Changes In Female Albino Mice Resistant To 
Transplanted Mammary Adenocarcinoma Cell Line 

 
O. H. Khalaf 

College of Veterinary Medicine\ University of Baghdad 
 

Abstract 
The present study was carried out to observe histopathological changes in tumor 

mass of transplanted mammary adenocarcinoma tumor cells, spleen, liver and kidney of 
female albino mice successfully showed growth of tumor cells (group I) following 
subcutaneous transplantation with mammary gland adenocarcinoma cell line, 
comparison to the other group of female albino mice not exhibited any tumor growth 
post transplantation (group II). Group (III) of female albino mice were injected 
subcutaneously with phosphate buffer saline and served as normal healthy control 
group. 

The cell line which had been used in the study was mice mammary gland 
adenocarcinoma (Ahmad-Majed 2003) adapted for in vivo transplantation supplied from 
Iraqi Center for Cancer and Medical Genetic Researches (ICCMGR).Thirty female 
albino mice were used in this study. Twenty female albino mice transplanted 
subcutaneously with mammary gland adenocarcinoma cell line. Six female albino mice 
showed successful growth of transplanted tumor cells as a tumor mass after 10 days 
post transplantation, tumor mass showed increase in their size at the end of 
experiment(40days) post transplantation and considered as a (group I). while fourteen  
female albino mice not exhibited any growth of tumor cells after 10 days post 
transplantation until the end of experiment (40days) post transplantation and considered 
as (group II).while10 female albino mice were injected subcutaneously with phosphate 
buffer saline and served as normal healthy control group (group III ) . 

At the end of the experiment (40) days post transplanted, animals of all groups were 
scarified and tissue of growth tumor mass in group I, spleen, liver and kidney of all 
groups were taken for histopathological examination. 

Histopathological  results of tumor mass of group (I), revealed extensive tumor 
masses consisted of aciner like structure, trabecular and island of tumor cells, the tumor 
cells are hyperchromatic, pleomorphic, increase the nuclear–cytoplasmic ratio with 
highly blood supply, the tumor masses also showed extensive area of coagulation 
necrosis. Also histopathological sections showed depletion of white pulp region of 
spleen, vacuolar degeneration in hepatocytes and atrophy of glomarular tuft with 
vacuolar degeneration of renal tubules. While histopathological sections of group (II) 
showed extensive hyperplasia of white pulp in the periarterial sheath (T and B cell 
region) of spleen, mononuclear inflammatory cells infiltration (lymphocyte and 
macrophage) showed around central vein, portal area of liver. In addition, the kidney 
revealed infiltration of mononuclear inflammatory cells in interstitial tissue and around 
B.V. Microscopic examination of (group III) showed no histopathological changes in 
spleen, liver and kidney compared with (group I (and (group II). 
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  خط سرطانة الغدة اللبنیةقاومت غرس التي  تغیرات المرضیة النسجیة لأناث الفئران البیضاءال
  

  عمر حسین خلف
  جامعة بغداد /كلیة الطب البیطري
  

  الخلاصة
 ،اللبنیـة المغروسـة خلایا سرطانة الغـدة من الكتلة الورمیة النسجیة فيالمرضیة الدراسة الحالیة التغیرات  شملت

الفئران البیضاء التـي تـم نجـاح نمـو خلایـا سـرطانة الغـدة اللبنیـة المغروسـة فیهـا تحـت  إناثالكبد والكلى في  ،الطحال
 علامـات أي تظهـر لـم التـي الفئـران البیضـاء إنـاثمـن  الأخـرى بالمقارنـة مـع المجموعـة ،)الأولـىالمجموعـة ( الجلـد
محلـول داريء الفوسـفات فـي حـین تـم حقـن ). المجموعـة الثانیـة( أیضـاً فیهـا تحـت الجلـد  الحقـن بعـد طانيالسـر  للنمـو

ان خــط الخلایــا  .)مجموعــة الثالثــة(كمجموعــة ســیطرة  الفئــران البیضــاء التــي اعتبــرت إنــاثفــي  تحــت الجلــد الملحــي
المهیـئ للغـرس داخـل الجسـم الحـي ) 2003جیـد م -احمـد(سة هـو خـط سـرطانة الغـدة اللبنیـة المستعمل في هذة الدرا

ــ ــةالمجهــز مــن المركــز العراق ــة الطبی ان البیضــاء فــي هــذه انثــى مــن الفئــر  30تــم اســتعمال. ي لبحــوث الســرطان والوراث
أنـاث بنجـاح  6نمو الخلایـا السـرطانیة فـي ظهر تحت الجلد بخط سرطان الغدة اللبنیة والتي  فأرة 20حقنت . التجربة

یـوم بعـد  40بـالنمو حتـى نهایـة فتـرة التجربـة  ایام من الغرس والتي استمر حجم الـورم 10عد على شكل كتلة ورمیة ب
ایـام  10أنثـى فـأر بعـد  14 للنمـو السـرطاني فـي علامات أيلم تظهر  في حین )الأولىالمجموعة (واعتبرت  الغرس

فئـران  إنـاث 10بینمـا تـم حقـن ). مجموعة الثانیةال( یوم من الغرس واعتبرت 40وحتى نهایة فترة التجربة الغرس من 
عنـد نهایـة  .)المجموعـة الثالثـة(مجموعة سـیطرة والتي اعتبرت كمحلول داريء الفوسفات الملحي ببیضاء تحت الجلد 

ــة  ــات  ،الغــرسبعــد  یــوم 40فتــرة التجرب ــم التضــحیة بالحیوان ــة مــن المجموعــة اخــذ انســجة مــن الو ت  الأولــىكتلــة الورمی
 .لفحص النسجي من كل مجامیع الحیواناتوالطحال والكبد والكلى ل

كتلة مـن الخلایـا الورمیـة والتـي ) المجموعة الاولى(النسجي للكتلة الورمیة في المرضي نتائج  الفحص أظهرت 
ــا بفــرط الصــبغین وتعــدد ونــت اشــكال شــبیهة بالغــدد وحــواجز و ك ــة والتــي تمیــزت هــذه الخلای جــزر مــن الخلایــا الورمی

كـذلك اظهـرت بعـض المنـاطق  .وزیادة التجهیز الـدموي الهیولي إلىع زیادة نسبة حجم النواة اشكال الخلایا الورمیة م
النسـجي نفــاد  المرضـيكـذلك أظهـر الفحـص  .سـعة مـن المنـاطق النخریـة التجلطیـةانقسـامات خیطیـة مـع مسـاحات وا

یبیة مـع تـنكس خلـوي فـي ظمور في المة الكبفي الطحال وتنكس خلوي في خلایا الكبد و  الأبیضمنطقة اللب   خلایا
فــرط التنسـج فـي اللــب الابـیض فــي ) المجموعـة الثانیـة(بینمــا أظهـر الفحـص المرضــي النسـجي فــي . النبیبـات الكلویـة

، حـول الوریـد المركـزي والمنطقـة البابیـة فـي الكبـد) لمفاویات وعـدلات(كذلك وجد ارتشاح خلایا وحیدة النواة . الطحال
حـین لـم تظهـر مجموعـة فـي  .الدمویة في الكلیة الأوعیةلخلالي وحول في النسیج ا یاارتشاح هذه الخلا إلى افةبالإض

الكبد والكلیة عند الفحص المجهري بالمقارنة مـع نسجیة في الطحال و مرضیة تغیرات  أي) المجموعة الثالثة(السیطرة 
  .المجموعتین السابقتین

  
Introduction 

Tumor is a broad group of diseases in which one or more cell lineages have escaped 
from regulators of cell proliferation as the result of inherited or acquired genetic 
changes, leading to form either benign or malignant tumor "cancer" (1). A benign tumor 
does not spread, or metastasize, to other parts of the body and so are not cancerous. 
They can often be removed and are rarely a threat to life. A malignant tumor, however, 
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can spread and is cancerous. Cancer is used for all malignant tumors when this tumor 
spreads, its malignant cells break off and travel through the blood and lymph system to 
other parts of the body resulting in a secondary tumor or metastasis(2). 

A mammary tumor is a tumor originating in the mammary gland, most commonly 
from the inner lining of milk ducts or the lobules that supply the ducts with milk. 
Cancers originating from ducts are known as ductal carcinomas; those originating from 
lobules are known as lobular carcinomas. There are many different types of breast 
cancer, with different stages (spread), aggressiveness, and genetic makeup; survival 
varies greatly depending on those factors (3). According to an estimates in 2002, there 
were 1,151,298 new cases of breast cancer diagnosed around 410, 712 deaths caused by 
breast cancer, and more than 4.4 million women living with breast cancer worldwide(4). 
According to the result of Iraqi Cancer Registry (ICR), breast cancer accounted for 
19.8% of all malignancies in women and was the commonest cancer in females (5). 

Breast cancer, like other cancers, occurs because of an interaction between the 
environment and a defective gene, normal cells divide as many times as needed and 
stop, they attach to other cells and stay in place in tissues, cells become cancerous when 
mutations destroy their ability to stop dividing to attach to other cells and to stay where 
they belong, then cells divide, their DNA is normally copied with many mistakes. Error-
correcting proteins fix these mistakes (6). 

A mammary tumor also is common in dog, cats as well as experimental animals(3). 
Most mammary tumors in mice are adenocarcinomas, they can be caused by viral 
infection (7). A well known tumor virus of the mouse is the mouse mammary tumor 
virus MMTV, which may be the most common cause of this tumor in mice (8). 

However some transplanted mammary adenocarcinoma cell line in mice failed to 
grow post transplantation in mice. Therefore, there is little study about histopathological 
examination of internal organs in their transplanted mice with mammary gland 
adenocarcinoma cell line which resist tumor cell growth in vivo, compared with 
histopathological examination of internal organs in mice successfully observe growth 
mammary gland adenocarcinoma cell line in vivo. 
 

Materials and Methods 
1. The cell lines: The cell line used in the study was mice mammary gland 

adenocarcinoma (Ahmed-Majeed 2003) adapted for in vivo transplantation supplied 
from Iraqi center for cancer and medical genetic researches (ICCMGR). 

2. Thirty healthy female albino adult mice (BALB/ C mice) were obtained from the 
animals house of College of Veterinary Medicine–University of Baghdad at 8-10 
wks of age and 25-30 gm B.W. The animals were kept in well air-conditioned rooms 
and given pellets of balanced specially prepared animal feed and water ad libitum. 

3. Transplantation of tumor cells in mice: Single tumor mammary adenocarcinoma 
bearing mouse (AM3) was supplied from ICCMGR. This mouse was used to obtain 
tumor cells which later transplanted subcutaneously into twenty adult female albino 
mice, while ten residual mice injected subcutaneously with phosphate buffer saline. 
The protocol was followed to perform the transplantation process according to 
Al-Shamery (9). 

4. Study protocol: After10 days post transplanted tumor cells in mice, thirty female 
mice were divided as following:  
Group I: Six female albino mice showed successful growth of transplanted tumor 

cells as a tumor mass after 10 days post transplantation. 
Group II: Fourteen female albino mice not exhibited any growth of tumor cells 

after 10 days post transplantation. 
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Group III: Ten female albino mice were injected subcutaneously with phosphate 
buffer saline and served as normal healthy control group. 

At the end of the experiment 40 days post transplanted, animals of each group were 
scarified and tissues of tumor mass, spleen, liver and kidney were taken for 
histopathological examination.  
 

Results 
Group I: Histopathological section of female albino mice were inoculated 

subcutaneously with mammary gland adenocarcinoma cell line and growth of 
transplanted tumor cells observed as a tumor mass successfully after 10 days post 
transplantation and tumor mass showed increasing in their size at the end of experiment 
(40 days post transplantation), as following: 

Tumor Mass: revealed extensive tumor masses consisted of aciner like structure, 
trabecular and island of tumor cells, the tumor cells are hyperchromatic, pleomorphic, 
increase the nuclear- cytoplasmic rati with highly blood supply, also tumor masses 
showed extensive coagulation necrosis Fig (1, 2). 

Spleen: Histopathologically showed depletion of white pulp region Fig (3). 
Liver: Histopathologically showed vacuolar degeneration in hepatocytes Fig (4). 
Kidney: Histopathologically showed atrophy of glomarular tuft with vacuolar 

degeneration of renal tubules Fig (5). 
Group II: Histopathological sections of female albino mice inoculated 

subcutaneously with mammary gland adenocarcinoma cell line and not exhibition any 
growth of tumor cells after 10 days post transplantation until the end of experiment (40 
days post transplantation). 

Spleen: Histopathologically showed extensive hyperplasia of white pulp in the 
periarterial sheath (T and B cell region) Fig (6). 

Liver: Histopathologically showed infiltration of mononuclear inflammatory cells 
(lymphocyte and macrophage) around central vein and portal area Fig (7). 

Kidney: Histopathologically showed infiltration of mononuclear inflammatory 
cells (lymphocyte and macrophage) in the interstitial tissue and around B.V. Fig (8). 

Group III: Histopathological examination of ten female albino mice were injected 
subcutaneously with phosphate buffer saline and served as normal healthy control group 
showed no histopathological changes in spleen, liver and kidney. 
 

  

Fig. (1) Tumor cells of group (I) showing extensive 
tumor masses consisted of aciner like structure         
(          ) and island of tumor cells, the tumor cells are 
hyperchromatic, pleomorphic, increase the nuclear 
– cytoplasmic ratio (         ) (H& E X 400). 

Fig. (2) Tumor cells of group (I) showing large 
area of necrosis (          ) and invasive tumor cells   
(           ) (H&E X100). 
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Fig (3) Spleen of group (I) showing depletion of white 
pulp region (         ). (H & E X40) 

Fig. (4) Liver of group (I), showing vacuolar 
degeneration in hepatocytes (           ). (H & E X40) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. (5) Kidney of group (I) showing atrophy of 
glomarular tuft (           ) with vacuolar degeneration 
of renal tubules (           ). (H & E X40) 

Fig. (6) Spleen of group (II) showing extensive 
hyperplasia of white pulp in the periarterial sheath (T 
and B cell region) (           ) (H & E X 40) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. (7) Liver of group (II) showing monicellular cells 
infiltration around central vein (lymphocyte and 
macrophage) (           ) (H & E X 40) 

Fig. (8) Kidney of group (II) showing infiltration of 
monicellular cells (lymphocyte and macrophage)        
(          ) around B.V. (          )(H & E X 40) 

 
Discussion 

The experiment was carried out to observe histopathological changes in internal 
organs of animals transplanted with mammary adenocarcinoma tumor cells S/C, in 
some of them the tumor cells successfully grow (group I) and other animals tumor cells 
failed to grow (group II). This growth of mammary adenocarcinoma tumor cells 
subcutaneously in mice (group I) agreed with the result which mentioned that successful 
transplantation of tumor cells belong to species-specific adaptation property as a result 
of recurrent transplantation in the same species of mice, and the inability of host 
immune system to recognize these transplanted cells as foreign cells, even without uses 
of any immunosuppressive agents (10). Also other workers mentioned tumor cells 
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causing suppression of T cells by tumor derived factors e.g. (TGF-B .IL10 and 
VEGF)(12). All these factors can induce a state of immune unresponsiveness that allow 
progressive tumor growth (13). In contrast to the group (II) showed failure of 
transplantation of tumor cells in transplanted mice, this our result supported by previous 
idea that mentioned by Kumar et al.,(14) that due to direct recognition of host T cells as 
allogeneic foreign MHC molecules that expressed on tumor cells, or indirect 
recognition when CD4 T cells recognition MHC of tumor cells after being picked up, 
processed and presented by host`s own antigen presenting cells. 

In group (I), extensive tumor masses consisted of aciner like structure, trabecular 
and island of tumor cells, the tumor cells are hyperchromatic, pleomorphic, increase the 
nuclear- cytoplasmic ratio and certain section showed extensive mitotic figure, 
extensive coagulation necrosis with karyolysis, karyorrhexis and pyknotic nuclei. Our 
interpretation of these aggressive features of tumor cells could be due to rapid 
proliferation of tumor cells which outstrip the capacity of new vessels to supply 
adequate oxygen and nutrient. This our result agreed with (15) who mentioned that 
patchy necrosis is characteristic of rapidly growing malignant tumor. 

The causes of depletion of white pulp of spleen in group I it may be caused by 
growth of tumor cell and its secretion. This evidence agreed with result that mentioned 
mammary adenocarcinoma cell line secretion had ability to secrete immunesuppression 
factors and decreased T cell proliferation when incubation with these cells in vitro (9) 
and mammary tumor suppressed the population of T-Lymphocyte and cytotoxic T cells 
in lymphoid follicles of white pulp of spleen in vivo compared with mice not bearing 
tumor (16). Vacuolar degeneration of hepatocytes and atrophy of glomarular tuft with 
vacuolar degeneration of renal tubules in the same group, these tissue damage also 
caused by tumor cells. Some researchers reported that tumor cells secrete reactive 
oxygen species in large amount that cause oxidative stress and with these 
immunosuppressive substance induced reversible cell injury in liver and kidney due to 
direct damage to the cells (16), and failure of energy dependent ion pump in the plasma 
membrane and nutritional deficiency remain a major cause of cell injury (14). 
Group(II), showed extensive hyperplasia of white pulp in the periarterial sheath (T and 
B cell region) of spleen, mononuclear cell infiltration (lymphocyte and macrophage) in 
liver and renal parenchyma. These changes in these organs resulted from immune 
response of these lymphoid tissue mainly spleen against tumor cell proliferation (17), 
which made transplanted tumor disappear from beginning in this present study, the 
immune response characterized by hyperplasia of white pulp and inflammtory cells 
infiltrate kidney and liver which considered be resorviour of CD4+ memmory T-cells in 
mice in immune state (18). 
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