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Abstract  

Macrofollicular Thyroid Carcinoma is characterized by a greater percentage of large follicles, or hyperplastic 

follicular cells, containing copious amount of homogeneous eosinophilic colloid. Cisplatin or Cis-Diammine 

dichloroplatinum (ii) (Cl2H6N2Pt), is a divalent, inorganic, water-soluble, first successful platinum containing 

anticancer drug used to treat various forms of cancers. It interferes with the genetic material or DNA inside the cancer 

cells and prevents them from further dividing and growing more cancer cells by forming interstrand and intrastrand 

cross-linking of DNA molecules. The intraperitoneal injection of Cisplatin 10 mg/Kg BW daily for 5 days (Group-A) 

and 15 mg/Kg BW daily for 5 days (Group-B) resulted in the formation of Macrofollicular Thyroid Carcinoma out of 

other experiments performed with doses and duration ranging from 2.5, 5 and 15 mg daily for 15 days; 2.5, 5 and 15 

mg daily for 30 days; 10 mg once in a week for 7 days.  
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Introduction 

Cisplatin or Cis-Diammine dichloroplatinum (ii) 

(Cl2H6N2Pt), the first successful platinum containing 

anticancer drug, it interferes with the genetic material 

or DNA inside the cancer cells and prevents them 

from further dividing and growing more cancer cells 

by forming interstrand and intra-strand cross-linking 

of DNA molecules (Huang et al., 2003). 

Macrofollicular carcinoma characterized by a greater 

percentage of large follicles, or hyperplastic follicular 

cells containing copious amount of homogeneous 

eosinophilic colloid with large peripheral vacuoles 

(DeVito et al., 2013; Mosso et al., 2013). Only a 

handful of publications have been published on 

macrofollicular carcinoma on human beings, 

however, present study would be the first kind of 

work Cisplatin induced on the rat. 

Materials and Methods 

Drug 

       The anticancer drug Cisplatin with the chemical 

formula Cl2H6N2Pt and molecular weight is 397.30 

g/mol. manufactured by Oplex Pharma Limited, Goa, 

India. 

Experimental animals 

Wistar albino rats (Rattus norvegicus) with 

average body weight 220-280 g were used for the 

experiments. Animals were maintained in the 

laboratory under an absolute hygienic condition as 

per the recommended procedures by fulfilling all the 

necessary ethical standards. They were housed in 
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polypropylene box type cages, bedded with rice husk 

and kept at constant temperature 28±2ºC and relative 

humidity with 12 hrs light: 12h dark cycle. They were 

fed with pelleted diet and water ad libitum 

(Buccafusca, 2001). 

Treatments 

Altogether many experiments with different 

regimens and durations were performed for studying 

the toxicity of Cisplatin on thyroid gland (Table 1) 

the macrofollicular carcinoma and adenoma was 

observed 10 and 15 mg/KgBW daily for 5 days.  

Histological assessment  

Animals were sacrificed using chloroform 24 hrs 

after last day of each experiment. Immediately the 

thyroid glands were excised, fixed in Bouin’s fluid 

for 24 hrs and preserved in 70% alcohol. Tissues 

were dehydrated by passing through graded series of 

alcohol, cleared in xylene and after embedding in 

paraffin blocks were prepared and cut in numerous 

parallel 5 µm sections. For routine histological study 

sections were stained with Ehrlich’s haematoxylin 

and counter-stained with eosin. 

Table 1. Experimental design for Cisplatin (Oplex Pharma Ltd. 2 mg in 1 ml) on sexually mature wistar rats 

 

Number of animals and sex Treatment Dose 

(mg/Kg BW/day) 

Route Duration 

6 males (Experimental  GroupA) Cisplatin  10 mg daily I.P. 5days 

6 males (Experimental Group-B) Cisplatin  15 mg daily I.P. 5 days 

6 males (Control Group-C) Saline Equal volume I.P. Equal 

days 

 Abbreviations: E.V. = Equal volume, I.P. = Intraperitoneal, B.W. = Body weight 

Results 

Gross description 

        The thyroid gland morphologically 

demonstrated a dullness in the red colour (Group A), 

rigidness in the texture (Group B), both the lobes of 

thyroid gland were more or less symmetrically 

enlarged, surface being lobulated (Group A and B) 

when compared with vehicle- treated control rats. 

Mortality 

          In the present study, the percentages of 

mortality were noted to increase with an increase in 

the dose, however, no mortality was observed in 

vehicle-treated control. 

Histopathological changes: Vehicle-treated controls 

(Group-C) 

        Each follicle was lined by a secretory epithelium 

composed of a single layer of roughly cuboidal or 

low columnar cells (Fig. 1). 

Group-A (10 mg/Kg BW Cisplatin treatment for 5 

days) 

        This treatment is less toxic and therefore 

resulted into less number of carcinomas when 

compared to the previous doses as described in the 

materials and methods. The left lobe of the thyroid 

gland showed mixed crop of Macrofollicular 

Carcinoma and Fibrosarcoma (Fig. 2). 
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Fig. 1. Histopathological changes: Vehicle treated control animals (Group-C) 

 

a. Vehicle-treated control thyroid gland: Each follicle is lined by a secretory epithelium composed of a single layer 

of roughly cuboidal or low columnar cells (arrow). The closed cavities of the follicles contain a homogeneous, 

gelatinous, amber-colored colloid. This eosinophilic colloid of active gland is non-uniform, contains some non-

staining vacuole-like spaces (arrow head), arising out of poor-fixation. A rich network of fenestrated blood 

capillaries surrounds the follicles (open arrow). A large number of stock cells are interspread between the follicles 

for the formation of new follicles (chevron). Inset: showing normal thyroid follicles (arrow) X 200 

b. The section of thyroid gland from Vehicle-treated control rat is an aggregation of spherical or ovate cyst-like 

follicles separated by highly vascularized network of connective tissues. The interfollicular connective tissue 

capsule has invaded the gland to separate individual follicles and hence provided a path for entry and exit of the 

blood, nerve, and lymph supply. Each follicle is surrounded by basal lamina and is supported by reticular fibers. 

Also note lymphatic channels (arrow) and their branches encompassing the acini X 200. 

c. The differences in size of follicles are clearly evident which can be named as Iry, IIry and IIIry, the interfollicular 

areas are occupied by a highly vascularized network of connective tissue, in which a few lymphocytes and 

histocytes are discernible. Note the closely packed spheroidal cells with voluminous eosinophilic cytoplasm X 

400. 

d. Few follicles at further magnification from fig.3: Each follicle is lined by a secretory epithelium composed of a 

single layer of roughly cuboidal or low columnar cells (arrow). The closed cavities of the follicles contain a 

homogeneous, gelatinous, amber-colored colloid. Between the follicles, and occasionally within the follicular 

epithelium is another cell type called the C-cell, or parafollicular cell (open arrow) X 1000 
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Fig. 2. Histopathological changes: 10 mg/Kg BW Cisplatin 5 days daily treatment (Group-A) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a. Macrofollicular Thyroid Adenoma (MTA): The gland composed of large follicles filled with abundant deeply 

staining eosinophilic colloid lined by flattened hyperplastic parenchymal epithelial cells (arrow), such excessive  

enlargement of follicles has lead to the formation of macrofollicular adenoma after 10 mg/KgBW/day daily for 5 

days Cisplatin  treatment X 400. 

b. Further magnification of fig. 5. Few macrofollicles viewed to show vacuoles in between the cuboidal follicular 

epithelium and homogeneous colloid (open arrow) X 1000. 

c. Macrofollicular carcinoma and fibro-sarcoma:  In the left lobe of the thyroid co-exited mix types of carcinoma 

macrofollicular (arrow), and fibro-sarcoma (arrow head) X 400. 

a 

b 

c 
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Fig. 3. Histopathological changes: 15 mg/Kg BW Cisplatin 5 days daily treatment (Group-B) 

 

 

 

 

 

 

 

 

 

 

 

 

a. Macro-follicular carcinoma and fibro-sarcoma: A part of thyroid gland treated with 15 mg/KgBW/day daily 

for 5 days Cisplatin, a greater percentage of large follicles (arrow) demonstrate macro-follicular carcinoma, 

being heavily encompassed by collagenous fibers (arrow head). Hyperplastic follicular cells, normal 

follicular cells and mesenchyme are diffused all over the fibrous sheath, presence of fibrils in the stroma 

and amyloid rich stroma also characterized this dose. Such condition may lead to the mild type of fibro-

sarcoma X 100. 

b. Macro-follicular carcinoma: Characterized by copious amount of homogeneous eosinophilic secretion with 

large peripheral vacuoles. Similarly ex-foliation of large amount of follicular cells (arrow) into the inter-

follicular spaces along with large mesenchymal cells are characteristics of this treatment X 1000. 

c. Macrofollicular sub-type demonstrate predominantly sheets or spherules (arrow) with abundant, thick 

background colloid with dense bodies. As well as nuclear pseudo inclusions and multinucleated giant cells 

are also noted (arrow head) X 1000 

d. Macro-follicular carcinoma: The follicular epithelial cells show variable hyperplasia  due to prevalence of 

mitotic activity as evident by the occurrence of large mononuclear giant cells either in the follicular lining 

(arrow) or in the interfollicular spaces (open arrow) or large bi-nucleated giant cells. The section also 

reveals rich vascularization of follicles containing pale, eosinophilic colloid with large cuboidal cells, 

optically clear, ground glass, focally overlapping nuclei with nuclear grooves (arrow head), occurrence of 

swollen and hypertrophied nucleus (►) may be due to the neoplastic infiltration which led to the 

enhancement of nuclear function X 1000 

a b 

c d 
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Group-B (15 mg/Kg BW Cisplatin treatment for 5 

days) 

 Macrofollicular carcinoma was identifiable by 

excessive enlargement in the size of peripheral 

follicles containing abundant, thick colloid but fibro-

sarcoma was characterized by presence of abundant 

collagen fibers and mesenchymes. Characteristic 

features being development of macrofollicular 

carcinoma and fibro-sarcoma, macrofollicular 

carcinoma characterized by a greater percentage of 

large follicles, or hyperplastic follicular cells, 

containing copious amount of homogeneous 

eosinophilic colloid with large peripheral vacuoles, 

however, some sections were heavily invested by 

collagenous fibres or fibrils and mesenchyme 

spreaded all over the fibrous sheath with amyloid 

leading to the mild type of fibro-sarcoma (Fig. 3). 

Discussion 

The thyroid gland is highly sensitive to the 

carcinogenic effects of various drugs which have 

been found to affect the normal histology either in 

human, rats, mice or in wild animals such as squirrels 

(Somerville et al., 2002; Acharya et al., 2003). 

Thyroid carcinoma is not a common disease since its 

incidence rates ranges in different countries from 0.5 

to 105 persons (Krouse et al., 1995). Keeping this in 

view a perusal of literature revealed various type of 

thyroid cancer after the exposure of irradiation or 

radiotherapy (Alterio et al., 2007; Cornett et al., 

2007; Papadopoulou and Efthimiou, 2009; 

Demirkaya et al., 2011; Sun et al., 2013). Alkylating 

agents can have numerous long term effects all over 

the body since these drugs affected DNA synthesis by 

binding directly to DNA which results into damage to 

normal and neoplastic cells and thereby resulting into 

various types of cancers (Cornett et al., 2007).  

The current study also revealed development of 

macrofollicular and microfollicular thyroid 

carcinoma, macrofollicular thyroid carcinoma was 

observed after 10 mg/KgBW/day daily for 5 days  

Cisplatin and 15 mg/KgBW/day daily for 5 days 

Cisplatin treatment, whereas, microfollicular 

carcinoma was notified after both the treatment. The 

noticeable features of macrofollicular carcinoma are 

presence of greater percentage of large or macro 

follicles, containing copious amount of homogeneous 

eosinophilic geometric or cracked colloid with 

hyperplastic follicular cells with stippled chromatin 

and pale nuclei and the present results are in 

accordance with the earlier literature (Bongiovanni, 

2009; Emad et al., 2011; Mazzaferri, 2012; DeVito et 

al., 2013; Mosso et al., 2013; Erol et al., 2014). 
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