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Abstract 

Background: The rat parotid gland is ectodermal in origin and originates from two adjacent 

embryonic tissues, the epithelium and  mesenchyme. It is immature at birth and   its differentiation is 

completed postnatally. 

Aim of the work: The work aims to know the postnatal developmental changes of the parotid gland 

in albino rats aged one day to old age using light and electron microscope study.      

Material and Methods: Twenty pregnant wistar albino rats were obtained from animal house, 

faculty of veterinarian medicine. After delivery their offspring were divided into six groups; five 

rats/group males and females. Group I: rats aged one day, Group II: rats aged one week, Group III: 

rats aged two weeks, Group IV: rats aged three weeks (age of weaning), Group V: rats aged three 

months (adult age) and group VI: rats aged two years (old age). At the exact ages of study, the rats 

were anaesthetized with ether inhalation and sacrificed. The parotid glands were removed and 

processed for light and electron microscopic examination.    

 Results: The histological study revealed that, the gland began its development as immature acini 

and ducts. More differentiation to all compartments had occurred. There wasan increase in the cell 

numbers of acini, intercalated ducts, striated ducts and excretory ducts till the adult age then 

decreased in old age. The stromal cells showed a continuous increase up to the old age. Alpha 

smooth muscle actin increased till the age of two weeks then grdually decreased from the three weeks 

to the old age.The ultra-structural features revealed that, thesecretorygranules changed from 

completely mucous granules of low electron density in rats aged one week to completely serous 

granules of high electron density. Lipofuscin granules and lipid droplets were very characteristic to the 

old age.                                                                                      

Conclusion: The rat parotid gland is immature at birth and completes its development postnatally. 

The secretory granules completely changed from mucous to serous at the age one week. 
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Introduction 

The rat parotid gland is immature at birth and 

its differentiation is completed postnatally. Its 

morphology is still rudimentary at birth, with 

solid terminal cords and buds of 

morphologically undifferentiated epithelial 

cells within connective tissue (Sivakumar et 

al., 1998 and Taga&Sesso, 2001).                                                                           
The gland begins as an epithelial bud 

extendingdorsally from the lateral part of the 

oral cavity. A series of morphogenetic changes 

turns the epithelial bud into an array of 

epithelial branches that will differentiate into a 

network of ducts. Each duct terminates in a 

secretory end-piece. The period during which 

branching morphogenesis occurs in salivary 

glands is called pseudo-glandular stage 

(Tucker and Miletich, 2010).                                                                          
Small invaginations or clefts are formed in the 

distal part of the initial epithelial bud which 

deepen and separate the bud into two or three 

parts. This parting process establishes branch 

points. End bud clefting is followed by 

outgrowth of epithelial branches and new 

subsequent cleft formation in newly formed 

distal buds. Repetition of the process of branch 

point formation and duct elongation leads to 

the formation of an increasingly larger and 

complex epithelial tree (Tucker and Miletich, 

2010).                                 
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During the prenatal stage, the cells of the 

developing parotid gland proliferate and grow 

into the underlying mesenchyme. The 

epithelial rudiment undergoes branching,                                                                                                                 

.    
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 creating the initial terminal clusters and ductal 

structures, then lumina are formed (Sivakumar 

et al., 1998; Patel et al., 2006 and Tucker,  

2007). 
During the postnatal stage, the cells of the terminal 

clusters differentiate into secretory end piece cells 

(acini) and begin synthesis and accumulation of 

some secretory proteins.  During the transitional 

stage, the cells of the end pieces initiate synthesis of 

additional secretory proteins and complete their 

transformation to the adult phenotype (Sivakumar 

et al., 1998 and Mednieks et al., 2008). 

 The work aims to know the postnatal 

developmental changes of the parotid gland in 

albino rats aged one day to old age using light 

and electron microscope study.  

Material and Methods 

Twenty pregnant albino rats weighing about 

200-250 gm were obtained from animal 

house, faculty of veterinarian medicine. They 

were put in the animal house unit in the 

Faculty of Medicine, Zagazig University. 

After delivery their offspring were grouped 

as six groups (five rats/group males and 

females) at the following ages: Group I (rats 

aged one day), Group II (rats aged one week), 

Group III (rats aged two weeks), Group IV 

(rats aged three weeks- age of weaning), 

Group V (rats aged three months-adult age) 

and group VI (rats aged two years -old age. 

The day of birth is considered as zero day. 

The rats were housed under controlled 

laboratory conditions under a 12 h dark and 

12 h light cycle. The adult and old rats 

provided with a standard rodent pellets diet 

and water ad libitum. Also lactation was 

freely allowed and the offspring were 

maintained with their dams up to the age of 

weaning.  At the exact ages of study, the rats 

were anaesthetized with ether inhalation and 

sacrificed. The parotid glands were removed 

and processed for light and electron 

microscopic examination. 

Histological examinations: 

Preparation for light microscope: 

 The fresh specimens from each group were 

fixed in 10% buffered formalin for seven to 

twenty two hours.  After routine histological 

laboratory procedures, tissues were blocked 

in paraffin and sections of five μm thick were 

cut and stained with: haematoxylin and eosin 

(Bancroft and Gamble, 2008) and 

immunohistochemical study for alpha smooth 

muscle actin for the detection of the 

myoepithelial cells (Kiernan, 2001). All the 

specimens were done in Nasser institute.                                                          

Preparation for Transmission electron 

microscope: 
 Specimens for electron microscope 

examination were immediately fixed in 2.5% 

glutaraldehyde buffered with 0.1 mol/L 

phosphate buffer at PH 7.4 for two h at 4ºC, 

post fixed in 1% osmium tetraoxide in the 

same buffer for 1 h at 4ºC. The specimens 

were embedded in flat capsules and 

polymerized at 60Cº for twenty four h. 

ultrathin sections were obtained using lecia 

ultracut UCT, stained with uranyl acetate and 

lead citrate (Glaurt and Lewis, 1998) and 

examined by electron microscope research 

unit, Faculty of Medicine, Zagazig 

University. 

Morphometric study:     

The morphometric study was done using 

Image analyzer software (Image analyzer, 

Maryland, USA) in Anatomy and 

Embryology department, faculty of medicine, 

Menoufia University. The cells of each 

compartment in the gland (acini, intercalated 

duct, striated duct, excretory duct and the 

stromal cells) per unit area were counted. 

Statistical analysis: 

  The results were expressed as means ±SD. 

The data obtained from the image analyzer 

were analyzed statistically using ANOVA 

(analysis of variance) test. P values less than 

0.05 were considered significant (Dean et al., 

2000).                                                   

 

Results 

Light microscopic results: 

Group I 

 The gland was formed of terminal clusters 

(immature acini) with central acidophilic 

cytoplasm and basal basophilic nuclei. These 

clusters scattered in abundant connective 

tissue stroma. Lumens appeared to be limited 

to the ducts. Myoepithelial cells appeared and 
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observed as flattened outermost cells of the 

acini (Fig. 1). 

 

Group II  

The acinus consisted of a monolayer of 

secretory cells around small patent central 

lumen. These acini had basally located nuclei 

and apical eosinophilic cytoplasm. The ducts 

differentiated into intralobular ducts included 

intercalated and striated ducts and 

interlobular ducts included excretory ducts. 

All epithelial structures (acini, intercalated 

ducts, striated ducts and excretory ducts) 

were seen but still completely immature. The 

stroma was abundant and consisted of loose 

connective tissue (Fig. 2). 

Group III 
The acini were well defined and had 

eosinophilic cytoplasm with basally located 

nuclei. The intercalated duct was small 

rounded duct with small lumen lined by a 

simple cuboidal epithelium with central nuclei. 

The striated duct appeared larger than the 

intercalated duct with elongated and wide 

lumen and lined by columnar epithelium. The 

excretory duct was large duct with large lumen 

and lined by pseudo stratified squamous 

epithelium (Fig. 3). 

Group IV 
There was a marked increase in the number 

of acini per unit of tissue. These acini were 

irregular due to the marked compactness and 

expansion of the parenchymal elements of the 

gland with marked reduction in the 

interparenchymal connective tissue stroma.  

The ducts had the same distribution as the 

previous ages (Fig. 4).                                                  

Group V 

The acini were lined with pyramidal cells. 

Apical darkly stained secretory granules and 

basally located rounded nuclei were seen. 

Flattened nuclei around few acini were seen 

demonstrating the presence of myoepithelial 

cells. Intercalated duct and large striated duct 

were observed. Striated duct was lined with a 

single layer of eosinophilic columnar 

epithelium of varying height with central 

nuclei (Fig. 5). 

Group VI                                

The gland was covered by fatty capsule 

sending connective tissue septa dividing the 

gland into lobes and lobules. The same 

observations were present as in the adult age 

with some other aging related changes. There 

was an increase in the amount of fat in the 

connective tissue stroma with fatty 

degeneration of parenchymal tissues. Age 

related differences that involved the secretory 

acini were less obvious at this level. There 

was a replacement of parenchymal elements 

by stromal tissue. Striated duct was larger 

than the acini. Oncocytes were observed as 

epithelial cells with acidophilic granular and 

foamy cytoplasm. Their nuclei were central 

and pyknotic (Figs. 6&7).                                             

Immunohistochemical results:                                       

Group I 
Some of the myoepithelial cells acquired 

alpha smooth muscle actin immunoreactivity 

which appeared as weak brown bands around 

the developing acini (Fig. 8). 

Group II  

More myoepithelial cells were seen around 

acini and intercalated ducts. They showed a 

moderate positive immunoreactivity for alpha 

smooth muscle actin (Fig. 9). 

Group III 

A strong positive immune reaction for alpha 

smooth muscle actin appeared as brown stain 

of the myoepithelial cells bordering the acini 

and intercalated.  A negative reaction is seen 

within acinar cells and cells of the excretory 

duct. Vascular smooth muscles were positive 

that served as positive internal control (Fig. 

10). 

Group IV 
In this age, the reaction decreased and 

became moderate again. It appeared as dark 

brown linear stained bands at the periphery of 

the acini. Negative reaction within the acinar 

cells and cells of the ducts was observed 

(Fig. 11). 

Group V 

a weak positive immune reaction for alpha 

smooth muscle actin protein was seen as brown 

bands at the periphery of the acini and 

intercalated duct. The myoepithelial cells were 
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hardly evident around the acini and their 

cytoplasmatic extensions still embraced the 

acini. They were present as narrow bands 

around and along the intercalated ducts. 

Intense staining appeared in the wall of the 

vessels (Fig. 12). 

Group VI                                
  The myoepithelial cells markedly decreased 

around the acini. The reaction was weak (Fig. 

13). 

Electron microscopic results:  

Group I 

The acinar cells were separated from each other 

by intercellular spaces and arranged around 

lumen .These cells had centrally located 

nuclei and scanty amounts of rough 

endoplasmic reticulum. Low electron dense 

granules were randomly scattered in the 

cytoplasm (Fig. 14). 

Group II  

The acinar cells had basal flat nucleus and 

contained mucous secretory granules which 

were called bipartite granules. The bipartite 

granules were composed of portions with 

varying densities. These granules and mature 

highly electron-dense serous granules 

coexisted in individual cells together. These   

cells called transitional cells which were 

intermediate between mucous and serous cell 

types (Fig. 15). 

Group III 
The acinus was formed of acinar cells with 

basal nuclei. These cells separated from each 

other by intercellular spaces or clefts and 

arranged around central lumen containing 

microvilli. The mucous cells had been 

replaced by serous cells containing highly 

electron-dense secretory granules (Fig. 16). 

Well differentiated myoepithelial cell with 

fusiform nucleus was observed (Fig. 17). 

Group IV 
    Examination by electron microscopy 

revealed that the acinar cell had basal 

rounded nucleus with prominent nucleoli.  

These secretory cells separated from each 

other by intercellular spaces. There was a 

marked increase in the number of secretory 

granules in the acinar cells. These granules 

were highly electron-dense granules arranged 

around central lumen (Fig. 18).                       

Myoepithelial cell with fusiform nucleus was 

related to the basal part of the acinar cell (Fig. 

19). 

GroupV 

The acinar (secretory) cells were arrangement 

to form acini around the lumen and separated 

from each other by intercellular spaces. A 

circular basal vesicular nucleus was involved 

by long parallel cisterns of rough endoplasmic 

reticulum. mitochondria were distributed by the 

whole cytoplasm. there were highly electron-

dense granules at the supranuclear part of the 

secretory cells. Microvilli appeared to remain 

confined mostly to the area of the lumen which 

can be identified by its desmosomes (Fig. 20).  

Group VI                                

The acinar cells contained secretory granules 

which were highly electron-dense. No 

unusual feature attributable to age differences 

had been noted in any of the organelles of 

these cells with the exception of the 

appearance of lipid droplets. These droplets 

were numerous and scattered in the 

cytoplasm (Fig. 21). Lipofuscin granules 

were membrane-bound structures. These   

granules formed of lipids, other 

subcomponents and a matrix (Fig. 22). 

Degenerated granules consisted of clumps of 

dense material. These clumps scattered in a 

matrix of low density than that of the secretory 

granules. A myoepithelial cell with flat nucleus, 

long cytoplasmic process and  microfilament 

was also observed (Fig. 23). 
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Fig. 1: A photomicrograph of a section in the 

parotid gland of a rat aged one day showing 

terminal clusters (T) and small ducts (D) which 

embedded in connective tissue stroma (St). 

These clusters are separated from each other by 

septa  (SP) radiating from ill-defined capsule 

(C). Myoepithelial cells are  identified around 

some acini (arrow heads). (H&E X400). 

Fig. 2: A photomicrograph of a section in the 

parotid gland of a rat aged one week showing 

rounded acini (A) having a patent small lumen 

(L). Excretory duct (ED), striated duct (SD), 

intercalated ducts (ID) and stroma (St) are also 

observed. Myoepithelial cells   are flat cells at 

the periphery of the acini (arrow heads). (H&E 

X400) 

 

Fig. 3: A photomicrograph of a section in the 

parotid gland of a rat aged two weeks showing 

the parenchyma of the gland which is formed 

of acini (A), intercalated duct (ID), striated duct 

(SD), excretory duct (ED).  Myoepithelial cells 

(arrow heads), interlobular septum (SP) and 

blood vessel (V) are seen.       

(H&E X400) 

Fig. 4: A photomicrograph of a section in the 

parotid gland of a rat aged three weeks showing 

the  acini (A) , intercalated duct (ID), striated 

duct (SD), excretory duct (ED) and connective 

tissue stroma (St).                     (H&E X400) 

Fig. 5: A photomicrograph of a section in the 

parotid gland of an adult albino rat showing the 

acini (A) lined with pyramidal cells 

Intercalated duct (ID), striated duct (SD), 

myoepithelial cell (arrow heads) and interlobar 

septum (SP) are noticed.                                                   

(H&E X400) 
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Fig. 6: A photomicrograph of a section in the 

parotid gland of an old albino rat showing the 

capsule (C), interlobar and interlobular septa 

(SP). The acini (A), intercalated ducts (ID), 

striated ducts (SD) and excretory ducts (ED) 

were obseved. There is a marked increase of 

the connective tissue stroma (St).    

                                      (H&E X100)    

 
Fig. 7: A photomicrograph of old albino rat 

parotid gland showing the acini (A). They 

show a fatty degeneration with the occurrence 

of oncocytes (O) and appearance of localized 

areas of nuclear pyknosis (arrows). Striated 

duct (SD), excretory duct (ED) and congested 

vessel (V) are also appeared.  

                                            (H&E X400)                                                            

Fig. 8: A photomicrograph of a section in the 

parotid gland of a rat aged one day showing a 

mild positive reaction (arrows) around the 

developing acini. (immunoperoxidase 

technique for  ASMA X400) 

Fig. 9: A photomicrograph of a section in the 

parotid gland of a rat aged one week showing a 

moderate positive reaction (arrows) around 

acini (A) and intercalated ducts (ID). 

(immunoperoxidase technique for ASMA 

X400) 

 

Fig. 10: A photomicrograph of a section in the 

parotid gland of a rat aged two weeks showing 
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a strong positive immune reaction for alpha 

smooth muscle actin (arrows) around the 

acini(A), intercalated ducts (ID) and blood 

vessel  (V). A negative reaction is seen within 

acinar cells and cells of the excretory duct 

(ED). (immunoperoxidase technique for 

ASMA X400) 

Fig. 11- A photomicrograph of a section in the 

parotid gland of a rat aged three weeks 

showinga moderate positive immune reaction 

for alpha smooth muscle actin (arrows) around 

acini (A) and intercalated duct (ID). Negative 

reaction is observed within the acinar, striated 

duct (SD) and excretory duct (ED). There is 

intense staining of the smooth muscle cells in 

the wall of a blood vessel (V).The body of the 

myoepithelial cell is noticed (arrow head).                                                                                                                   

(immunoperoxidase technique for ASMA 

X400) 

 
Fig. 12: A photomicrograph of a section in the 

parotid gland of an adult albino rat showing a 

weak positive immune reaction for alpha 

smooth muscle actin protein (arrows) detected 

by brown bands at the periphery of the acini (A) 

and intercalated duct (ID). There was intense 

staining of the smooth muscle cell in the wall of 

the blood vessel (V). (immunoperoxidase 

technique for ASMA X400) 

Fig. 13:  A photomicrograph of an old albino 

rat parotid gland showing a weak positive 

immune reaction (arrows) for alpha smooth 

muscle actin protein around acini (A) and 

intercalated duct (ID). Negative reactions 

within the acinar and duct cells (stars) are seen.  

(Immunoperoxidase technique for ASMA 

X400) 

Fig. 14: An electron micrograph of a section in 

the parotid gland of a rat aged one day showing 

rounded euchromatic nucleus (N), mucous 

secretory granules (arrows) of low electron 

density, Mitochondria (M) and scanty amount 

of rough endoplasmic reticulum ( RER). The 

acinar cells are separated from each other by 

intercellular spaces (is) and arranged around 

lumen (L) with appearance of desmosomes 

(D).                                        (TEM X10, 000) 
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Fig. 15: An electron micrograph of a section in 

the parotid gland of a rat aged one week 

showing mucous secretory granules (arrows) 

and serous granules (arrow heads) coexisted in 

the same acinar cell. Nucleus (N), rough 

endoplasmic reticulum (RER), mitochondria 

(M) and collagen fibers (double arrow) are also 

seen.                                      (TEM X12, 000) 

 

Fig. 16: An electron micrograph of a section in 

the parotid gland of a rat aged two weeks 

showing acinar cells separated by intercellular 

space (is) which had many long papillary 

infoldings of the plasma membrane (P). 

Secretory granules (SG) showed around the 

lumen (L) containing microvilli (mv).  

 (TEM X10, 000) 

  

Fig. 17: An electron micrograph of a section in 

the parotid gland of a rat aged two weeks 

showing well developed  myoepithelial cell 

with fusiform  nucleus (Nu) and cytoplasmic 

prolongation (Cp). The myoepithelial cell 

contains microfilament (F). Acinar cell nucleus 

(N), secretory granules (SG) and intercellular 

space (is) with the papillary infoldings (P) are 

also observed. 

                                                (TEM X 12,000) 

 

  Fig. 18: An electron micrograph of a section 

in the parotid gland of a rat aged three weeks 

showing an acinar cell with a basal nucleus (N) 

and prominent nucleolus (n).  Highly electron 

dense secretory granules (SG) are showed.  

Microvilli (mv) are projected in the lumen (L). 

The acinar cell separated from the other one by 

intercellular space (IS).        (TEM X 13,500) 
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Fig. 19: An electron micrograph of a section in 

the parotid gland of a rat aged three weeks 

showing the basal part of an acinar cell with 

nucleus (N) and nucleoli (n). High electron 

dense secretory granules (SG), rough 

endoplasmic reticulum (RER) and bundles of 

collagen fibers (arrows) between the basal part 

of acini and the myoepithelial cell (MEC) are 

present.                                    (TEM X10, 000) 

                                                           

 Fig. 20: An electron micrograph of a section in 

the parotid gland of an adult rat showing 

nucleus (N), parallel cisterns of rough 

endoplasmic reticulum (RER), highly electron 

dense secretory granules (SG), and 

desmosomes (arrow head). Microvilli (mv) 

projected in the area of the lumen (L). 

Mitochondria (M) and intercellular space (is) 

are observed. 

                                                  (TEM X12, 000) 

  
Fig. 21: An electron micrograph of an old rat parotid 

gland showing a secretory cell with basal nucleus (N) 

and rough endoplasmic reticulum (RER). Numerous 

lipid droplets (Lp) and few secretory granules (SG) are 

scattered at the supranuclear part of the cell. Numerous 

mitochondria (M) at the basal part of the acinar cell are 

observed.                                 (TEM x 13,500) 

Fig. 22: An electron micrograph of an old rat 

parotid gland showing nucleus (N), secretory 

granules (SG), rough endoplasmic reticulum 

(RER).Lipofuscin granules (Lf) and 

mitochondria (M) are also observed.                                

(TEM x 8000) 
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Fig. 23: An electron micrograph of an old rat 

parotid gland showing the secretory cell that 

separated from the other one by intercellular 

space (is) with papillary infoldings (P). 

Secretory granules (SG), lipid droplets (Lp), 

degenerated granules (Dg) and mitochondria 

(M) are observed. A myoepithelial cell (MEC) 

with flat nucleus, long cytoplasmic process 

(Cp) and  microfilament (F) is noticed. 

                                                       (TEM X 

13,500) 

Morphometric study and statistical 

analysis: 

The evaluation of the acinar, intercalated, 

striated, excretory and stromal cell 

populations was shown during the period 

from rats aged one week to old age (table 1). 

Group I had not included in this analysis due 

to inaccuracy and inability to differentiate 

developing acini from developing 

intercalated ducts. The number of acinar cells 

increased from 661.5±37.8 in rats aged one 

week to 1227±95.6 in adult age then 

decreased to 978.8±91.5 in old (p<0.003*). 

The following ducts cell populations showed 

monophasic growth patterns from rats aged 

one week to adult age then decreased on old 

age. Intercalated duct cells grew from 7.25±1 

in rats aged one week to24.3±5.5 in adult 

then decreased to 18.7±4.7 in old age 

(P<0.003*). The number of striated duct cells 

increased from 45.8±8 in rats aged one week 

to 72±13 in adult rats and decreased in old 

age to 60±10 (P<0.008*). The excretory duct 

cells increased  from32.5±8 in rats aged one 

week to 58.3±9 in adult age and decreased in 

old age to 40±6 (P<0.001**). The stromal 

cells showed a continuous increase 

from178.6±11 in rats aged one week to 

351.55±20 in old age (P<0.001**).  So 

Statistical "F" analysis revealed a marked 

growth in all cell populations of acini, 

intercalated ducts, striated ducts, excretory 

ducts and stroma  during the period of study 

from the age of one week to adult age then 

decreased in old age but the stromal cells still 

increased in old age. 

For all above mentioned statistical tests done 

 P- Values were considered as follow:  

P value > 0.05 = Non Significant (NS). 

P value ≤ 0.05 = Significant (*). 

P value < 0.01 = Highly Significant (**)   

Table (1):- Statistical comparison between 

mean values of cell number of acini, 

intercalated ducts, striated ducts, excretory 

ducts and stroma /unit area in studied age 

groups . 

 

Age 

 

Cell no. 

of acini 

Mean 

±SD 

 

 

Cell 

no.  of 

ID 

Mean 

±SD 

 

Cell 

no. of 

SD 

Mean 

±SD 
 

 

Cell no. 

of ED 

Mean 

±SD 

 

Cell no. 

of 

stroma 

Mean± 

SD 

One 

week 

661.5

±37.8 

7.25±1 45.8±8 32.5±8 178.6± 

11 

Two 

weeks 

840 

±191.7 
14.75±

2.5 
47.8 ±9 38.3 ±7 192.1± 

12 

Three 

weeks 

1054.8 

±323.1 

20 ±9.2 65 ±11 55.3 ±8 218.43± 

13 

Adult 1227±9

5.6 

24.3± 

5.5 

72±13 58.3±9 280.35± 

12 

Old 978.8±

91.5 
18.7± 

4.7 
60±10 40±6 351.55±2

0 

F 5.74 5.73 4.69 8.66 104.873 

P 

valu

e 

0.003* 0.003* 0.008* <0.001** <0.001** 
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Discussion: 

The rat parotid gland has the slowest 

morphogenesis among the three major 

salivary glands. By the end of the first month 

of postnatal life, it exhibits the morphology 

of mature gland (Taga and Sesso, 2001). 

The rat parotid gland has the slowest 

morphogenesis among the three major 

salivary glands. By the end of the first month 

of postnatal life, it exhibits the morphology 

of mature gland (Taga and Sesso, 2001). 

Although the development of the rat parotid 

gland is initiated before birth, the majority of 

cytodifferentiation occurs postnatally 

(Tsujimura et al., 2006 and Ikeda, 2011).  

In the present study, the acini of rats aged one 

day arranged in clusters and its cells not well 

differentiated. So, it was difficult at this age to 

differentiate the developing acini from the 

developing intercalated ducts. These findings 

were confirmed by Taga and Sesso (2001) in 

rat and Ribeiro et al. (2006) in mouse. 

In this study, rats aged three weeks showed an 

increase in the number of acini which were 

more differentiated. They had the shape of the 

adult acini. These results are in agreement with 

Hagras et al. (2011) and Anan et al. (2012).                                      

The presence of age changes of parenchymal 

tissues of old rats in the present study like fatty 

degeneration of parenchymal tissues, reduction 

in the volume of acini and the occurrence of 

oncocytes was in accordance with the results of 

Kim (1984) and Kim and Allen (1994). 

Localized areas of nuclear pyknosis in the 

parenchyma were a sign of degeneration. The 

presence of oncocytes also confirmed by 

Chakrabarti et al. (2012)  in human. Yasear 

et al. (2013) postulated that morphological age 

changes in rabbit parotid, submandibular and 

minor salivary glands include epithelial 

degeneration, atrophy, loss of acini and fibrosis 

occurs as age increases.    In order to identify 

the myoepithelial cells and to distinguish 

them from the acinar cells, smooth muscle 

cell specific antigen marker as Alpha-smooth 

muscle actin was used. This was explained by 

Ogawa et al. (2003). The reaction appeared 

as brown bands around the acini and 

intercalated ducts. It increased until the age 

of three weeks then decreased. Myoepithelial 

cells started to decrease around the acini of 

rats aged three weeks. The same occurred in 

adult and old rats but extensions of processes 

from myoepithelial cells on intercalated ducts 

invaded the acini. These results are in 

agreement with Redman et al. (2009). 

Tsujimura et al. (2006) added that these 

findings suggested that the main reason for 

the disappearance of myoepithelial cells from 

the area around the acinus during postnatal 

development is the large difference between 

the number of myoepithelial cells and that of 

acinar cells. Intense staining of myoepithelial 

cells was in the wall of the vessels. This is 

confirmed by  Essawy and Hakam (2009). 

According to Redman et al. (1980), the 

myoepithelial cells become a separate cell 

line in the developing rat salivary glands 

which is considered as a reservoir of partially 

differentiated myoepithelial cells. In the 

parotid gland, there are dividing cells in the 

outer cell layer of terminal buds, acini and 

small ducts until the fifth day. This tends to 

support the separate cell line idea. 

Physiologically, the presence of an actomyosin 

system in the myoepithelial cells suggests that 

these cells may aid in the expulsion of exocrine 

secretory products from the acinar lumen to the 

secretory ducts (Lemullois et al., 1996). 

In the present results, there were both mucous 

and serous secretory granules. Mucous 

granules of low-electron- density appeared in 

rats aged one day.  Bipartite granules with 

highly electron-dense granules were 

demonstrated in rats aged one week. The 

bipartite granules were composed of portions 

with varying densities. Highly electron dense 

granules demonstrated in the other age 

groups. These results are in agreement of 

Ikeda (2011). The co-existence of different 

types of granules in a single cell suggested 

that the granules transformed from those of 
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low electron density and bipartite granules to 

highly electron-dense granules. These results 

are in agreement with Takada et al. (2001).  

In old age, the secretory granules were 

decreased with the accumulation of 

lipofuscin granules, lipid droplets and 

degenerated secretory granules. These results 

are in agreement of Tirapelli et al. (2001) 

and Hagras et al. (2011). 
According to Kim (1984), the accumulation of 

lipid and degenerating secretory granules 

appeared to be related to the reduced level of 

cellular secretory activity in the gland of old 

rats. Lipofuscin  granules resulted from the 

process of oxidation of lipids. However, the 

origin of lipid and other subcomponents of the 

lipofuscin granules remain uncertain. The 

transformation of mitochondria and Golgi 

complexes to lipofuscin granules had been 

suggested. 

Conclusively, the parotid gland is immature 

at birth and completes its development 

postnatally. It begins as mucous gland then 

changed into serous gland. The critical period 

and the most changes occurred in the first 

three weeks till the differentiation has been 

completed at adult age. 
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:الثيضاء في الجرزانالتغيراخ التكىينيح تعذ الىالدج للغذج النكفيح   

مناعيح و مىرفىمتريحهستىكيميائيح  دراسح هستىلىجيح و  
 إيمان رمضان ، أشرف صاتر حجاب،  يىسف حسيه ، مها عثذ الرحمه

جامعح السلازيك -كليح الطة الثشري -لسم التشريح واألجنح     
 

اللحوت و الظهبسة،  األًسجت الجٌٌٍٍت الوجبوسةهي  ارٌٍي، وحٌبغ هي  األدهت حٌبج هيالبٍضبء  لجشراىل تالغذة الٌكفٍ: الممذمح

.بؼذ الىالدةبٌضهب حو وٌكخول ةالىالدػٌذ فهً غٍش هكخولت الٌوى . الوخىسطت  

الزٌي حخشاوح أػوبسهن  ىالجشرا فً الٌكفٍت للغذة بؼذ الىالدةالخكىٌٌٍت  الخغٍشاث إلى هؼشفت البحذ ٌهذف: الهذف مه الثحث

.وحخى الشٍخىخت ٌىم واحذ بٍي  

سج إلى  بؼذ الىالدة حن حقسٍن ًسلهن. الحىاهل الجشراىهي  ػششٌيفً هزا البحذ اسخخذام  :الطرق والمىاد المستخذمح

 حن. يهش وػبهٍأشرالرت ،  رالرت أسببٍغ، أسبىػٍي، أسبىع , ٌىم: الخبلٍت األػوبسفً ( إًبدو  ركىس/ فئشاىخوست ) هجوىػبث
.للفحص بىاسطت الوٍكشوسكىة الضىئً وااللٍكخشوًً الٌكفٍت الغذدػٌٍبث   أخزثتخدير الفئران باستنشاق األثير و   

 غًوى جوٍ صٌبدة فًو كبى هٌبك .  ًبضجتغٍش  قٌىاثو كؼٌٍببث بذأثالٌكفٍت  لغذةا أًب الٌسٍجٍت كشفج الذساست: النتائج

 .الؼوش هغ حقذم صٌبدة الخلىي الضبم فً جالٌسٍ واسخوش فً سي الشٍخىخت اًخفضج رن قٌىاثالو ؼٌٍببثلل تالخالٌب الوكىً

كوب وجذ أى . سن الشيخوخة إلى ثالثة أسابيع انخفض تدريجيا من ثم نعمر أسبوعيحتى  الولسبء  للؼضالث أكخٍي اصداد ألفب

 أسبوع الذين تتراوح أعمارهم بين الجشراىفي  خفضتراث كزبفت إلكخشوًٍت هٌ هي هخبطٍت بحوبه حخغٍش اإلفشاصٌتحبٍببث ال

   .قطشاث الذهىىو حبٍببث اللٍبىفىسٍيوحوٍض سي الشٍخىخت بىجىد  .ػبلٍت كزبفت إلكخشوًٍتهصلٍت راث  واحذ إلى 

 

. بؼذ الىالدةب حطىسه وٌكخول ػٌذ الىالدة غٍش ًبضجت البٍضبء لجشراىل الغذة الٌكفٍت ىأ قذ أظهشث ًخبئج هزا البحذ: الخالصح

.أسبىعهخبطٍت إلً حبٍببث هصلٍه ػٌذ ػوش  حبٍببثكوب حخغٍش حوبهب الحبٍببث اإلفشاصٌت  الوىجىدة بخالٌب الؼٌٍببث هي   

 


