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Abstract : A number of matching histological forms were seen in polymorphous 

low grade adenocarcinoma (PLGA) and adenoid cystic carcinoma (ACC) including 

three patterns which are solid , tubular and cribriform. The bisecting features of 
clinicopathology of PLGA and ACC may end in a challenging diagnostic. ACC has a 

abundant not as good as prognosis than PLGA, making the differentiation vital for 

the purposes of therapy and prognosis. The Aims of our study were to assess the 
immunohistochemical expression of MMP-9, TIMP-1, Ki-67 and erbB3 in the 

salivary gland tumors including  adenoid cystic carcinoma and polymorphous low 

grade adenocarcinoma and immunoexpression equivalent of these proteins with the  

outcomes of clinicopathology. 

Materials and Methods: Twenty five blocks of salivary polymorphous low grade 

adenocarcinoma and another twenty five of salivary adenoid cystic carcinoma 

attained from Al-Shaheed Ghazi hospital and  the oral pathology department archives 
of Dentistry College in Baghdad University were retrospectively involved in our 

study which are inserted in archival formalin fixed paraffin. We gained and 

immunostained sections of four micrometer using monoclonal antibody against 
MMP-9 , TIMP-1, Ki-67 and erbB3. 

The detection of immunoexpression was by the presence of stain which are brown in 

color seen in the cytoplasm of cells of tumor . The clinicopathological documents of 

the patients associated with the quantity of cells that expressed the stain. 

R e s u l t s : M M P - 9 expression was found positive in 21cases of P L G A  and 22 

cases of ACC restricted in tumor cells. 

T I M P - 1  expression was found positive in 20 cases of P L G A  and 19 cases of 
ACC limited in tumor cells,   K i - 6 7  expression was found positive in   23   cases 

of P L G A  and 24    cases of ACC limited in tumor cells and E r b B 3  expression  
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was found positive in  20   cases of P L G A  and  24   cases of ACC limited in tumor 
cells. 

T h e relation was seen n o n - significant (P=0.357) in concerning MMP-9 

appearance in both types of tumor , (P=0.937) was seen about TIMP-1 expression in 

two types of tumor , (p=0.798) was seen about Ki-67  expression in two types of 
tumor and (p=0.006) was seen about erbB3  expression in two types of tumor. 

The relation was seen non -significant ( p  0.05) in examples of gender , sites and 
stage of PLGA and ACC concerning MMP-9 expression. Non-Significant relation ( 

p  0.05) was seen with grade  of ACC was detected regarding MMP-9. 

The relation was seen non -significant( p  0.05)  in examples of gender  , sites and 
stage of PLGA and ACC was seen concerning TIMP-1 expression. 

Non-Significant relation ( p  0.05) was seen with grade  of ACC was detected 

regarding TIMP-1 . The relation was seen non -significant( p  0.05)  in examples of 
gender, sites  and stage  of PLGA and ACC was seen concerning Ki-67 expression. 

Non-Significant relation ( p  0.05) was seen with grade of ACC was detected 

regarding Ki-67 .The relation was seen non -significant( p  0.05)  in examples of 
gender, sites  and stage  of PLGA and ACC was seen concerning erbB3 expression. 

Non-Significant relation ( p  0.05) was seen with grade of ACC was detected 
regarding erbB3. 

Conclusion: We can understand an concerned balance between MMP-9 and TIMP-1  
in malignant salivary gland neoplasm. Imbalanced of MMP-9/TIMP-1 expressions 

might offer the tumor cells a double growth benefit because uninhibited TIMP-1; 

deposition of ECM is joint with increase MMP-9; degradation of ECM. A multistep 

process created due to this communication which is capable to excite and possibly 
will display a portion in the genesis of salivary gland tumor; may chain forces to 

normalize invasive events related to these neoplasms. ACC greater than  PLGA in  

Ki-67 mean of expression  which shows advanced malignant potential. EBP1 
expression is reduced in polymorphous low grade adenocarcinoma and adenoid cystic 

carcinoma, indicating unfavorable prognosis of PLGD and ACC patients. 

Keywords: Polymorphous low grade adenocarcinoma, Adenoid cystic carcinoma, 

immunohistochemistry, MMP-9 , TIMP-1, Ki-67and erbB3. 

Introduction 

Oral minor salivary gland provide growth to an infrequent type of  malignant tumors, but 
establish an significant area in the field of oral pathology as they are commonly reflected to be better 

than squamous cell carcinoma in their clinical behavior (1). Of all malignant neoplasms of upper 

aerodigestive tract, oral salivary carcinomas account for 2-3% and up to 20% of all salivary gland 
tumors (2). Adenoid cystic carcinoma (ACC) denote 25% of oral carcinoma of salivary gland and 

polymorphous low-grade adenocarcinoma (PLGA) represent 20% (3-7). 

Polymorphous low-grade adenocarcinoma term was announced in 1984 by Evans and Batsakis 
(10) and denotes the current nomenclature in the series of WHO (14). This following its first 

recognition by Freedman and Lumerman (8) and Batsakis et al. (9) in 1983and this occur as “lobular 

carcinoma” and “terminal duct carcinoma", respectively. 

Much attention in the recent literature seen about PLGA with greatest studies directing on 

structures that may aid to distinguish PLGA from ACC as both entities are morphologically 
characterized by a variety of growth patterns and share an intercalated duct origin (11, 12). ACC is a  
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somewhat infrequent epithelial tumor of the major and minor salivary glands and represent  a 

relentless and unpredictable tumor (13-15). Nonetheless, ACCs with a perineural infiltration 

predilection, which partially explains the tendency for local recurrence, are highly aggressive 
neoplasms even though causes for the invasiveness and aggressive metastatic dissemination of ACCs 

persist vague (13,14). So, it will be of abundant clinical value to recognize the molecular events linked 

with the ACC development and progression for initial detection and prognosis (16).  

Histologically, ACC is with a tendency to invade perineural spaces, and is stubbornly 

recurrent. (14,15). We can categorized ACC into three types; cribriform, tubular and solid. The much 
more aggressive pattern  than the other two types is the solid pattern (17, 18). 

Very significant characterising features of PLGA that could be a malignant neoplasm of 
salivary gland of epithelial origin seen as morphological diversity ,cytological uniformity, 

acquaintance infiltrative growth pattern , and slight metastatic potential (19,20). 

The morphologic nonuniformity of PLGA is responsible for the diagnostic distress and mistake 
with ACC. So we have got a diagnostic problem and it is central and demanding because of its 

myoepithelial differentiation to distinguish it from tumors ACC (21,22). 

The aggressive clinical manners is currently joined with papillary cystic pattern so that an 

relationship between clinical progression and histological characteristic has been recognized. 

ACC arise from malignant change of the intercalated duct reverse cell soil it's malignant 

neoplasm of altered myoepithelial  island ductal cells that form three important characteristic growth 

patterns that include cribriform, tubular and solid ,also contains perineural invasion tendency so it is a 

tumor of each the major and minor salivary glands. ACC is patented by regionally invasive growth 
with distant metastasis and resident recurrence shows great propensity (23,24). 

Among many matrix metalloproteinase families ( MMP ); matrix metalloproteinase (MMP-9) 
is recognized to possess acute roles in neoplasm metastasis and invasion concluded their capability to 

destroy varied element of extracellular matrix and liberating many cytokines and triggering completely 

different growth factors. MMP-9 might show a very important role in angiogenesis and 
neovascularization. 

 The actions of all best-known MMPs are inhibited by tissue inhibitor matrix metalloproteinase 
(TIMP-1) and it is intrinsically plays a significant role to keep the equilibrium seen in numerous 

physiological processes between extracellular matrix deposition and degradation and prevents 

neoplasm growth, metastases and invasion, and this has been related to their matrix metalloproteinase 

repressing activity(25,26). 

The balance between MMP-9 and TIMP-1 which denote their tissue inhibitors is alarmed 

within the histogenesis of normal salivary glands also within the mechanism of neoplasm invasion and 
metastases (27,28). 

Evaluation of the rate of  tumor growth and  cellular proliferation associated with and may be 
need  antigen Ki-67 (29,30). 

In addition ribosomal RNA transcription is associated with this nuclear protein. Inhibition of 

ribosomal  RNA  synthesis occur due to inactivation of antigen Ki-67 (31). 

During inter-phase, the Ki-67 protein is found specifically in the cell nucleus, whereas in 

mitosis most of the protein is transported to the surface of the chromosomes so that Ki-67 is used as a 
marker for cell proliferation . This protein is vague in resting cells (G0) but is existing in all active 

phases of the cell cycle (G1, S, G2 and mitosis) (32).    

Ki-67 is very vital for determining prognosis of tumors and determine the recurrence rate after 

radiotherapy in patients with adenocarcinoma (33). 
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 A membrane bound protein that is encoded in humans by the PA2G4 gene denotes receptor 

tyrosine-protein kinase erbB3, also known as HER3 (human epidermal growth factor receptor 3)           
(34), that is involved in growth regulation encoded by human erbB3 gene. This protein may be 

involved in ribosome gathering and is present in pre-ribosomal ribonucleoprotein complexes . This 

protein might contribute to transducing growth regulatory signals and can cooperate with the 

cytoplasmic domain of the erbB3 receptor . This protein has been concerned in growth inhibition and 
the induction of human cancer cells differentiation (35). 

ErbB3 binding protein 1 (Ebp1) has been established to be a potent tumor suppressor and 
represents a downstream effector of the erbB3 signaling network in numerous human malignancies 

(36). 

It is can be detected in several cell lines tested so it is  an RNA-binding protein which, 

including primary and transformed cell lines. EBP1 has been implicated in growth inhibition and the 

induction of differentiation of human cancer cells. It appears to be tangled in growth regulation (37). 

      Ebp1, an erbB3 binding protein, was shown to be a potent tumor suppressor in adenoid 

epithelium carcinomas, (38, 39, 40) and  if ectopically expressed ACC  cells of salivary gland of 

epithelial origin ,the inhibitory properties of the ebp1 gene could be beneficial and  keratinocyte 
growth factor receptor gene therapy inhibits growth of human salivary adenocarcinoma cells through 

induction of differentiation and apoptosis (41).  

           A member of the PA2G4 family and the human homologue of a previously identified 

proliferation regulated protein, Ebp1, was isolated as an erbB3 binding protein.(42) . 

            Expression of Ebp1 suppresses the growth of erbB positive cancer cells(39) and induces 

cellular differentiation (38) and results in dissociation of Ebp1 from erbB3 and translocation from the 

cytoplasm to the nucleus .  Ebp1 gene transfer resulted in distinct antitumor activity in ACC cell line, 

illuminating a previously unrecognized therapeutic gene for treatment of another gland epithelial 
neoplasm. We also demonstrate for the first time that expression of Ebp1 results in reduced metastatic 

potential.   

       Blocking new DNA synthesis and Decreasing the cell growth rate under anchorage -

independent conditions done by Ebp1 exerted strong antiproliferative effects. These actions may 

donate to a low efficiency of cell survival in the circulation. ErbB3 binding protein 1 (EBP1) is the 
human homologue of a previously identified cell cycle-regulated protein (43) and it is a conserved 

molecule across species with multiple roles in cell proliferation and differentiation (44,45,46,47,48).  

EBP1 gene transfer into human salivary ACC cells significantly inhibits cell proliferation and most 

importantly, reduces tumor metastatic potential (49) . EBP1 immunoreactivity inversely correlates 
with local invasion and distant spread of ACCs. Patients with lower EBP1 levels had poorer long-term 

survival than those with higher EBP1 expression.  

Aims of the current study were to analyze immunohistochemical appearance pattern of MMP-9 

,TIMP-1 ,Ki-67 and erbB3  in PLGA and ACC and to use them as diagnostic marker for 

differentiation between these two tumors .                            . 

Materials and Methods:  

Sample  
      Fifty patients affected with malignancy of salivary glands haphazardly chosen from the pathologic 

specimens and file records from maxillofacial Center in Baghdad Hospital of Al-Shaheed Ghazi, and 
furthermore from the oral diagnosis department archives of Dentistry Collage in Baghdad University 

collected from the year 1973 to 2015. 
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       Represent the clinical and demographic , data delivering was completed by the operating surgeon 

were calm from the patients case sheets given with the neoplasm specimens that land patient's 

statistics regarding of the age , site, sex and neoplasm clinical staging were recognized  and approving 
to the malignant neoplasms TNM classification, the staging was administrated. We studied all clinical 

and histopathologic knowledge existing to discard cases representing disease with secondary 

metastases to the salivary gland.  

Control 
           Five normal salivary gland tissues were used as negative external controls. And for negative 

control  and at a corresponding time we are neglecting of the primary antibody step but all altered 

reagents were added . Staining positivity requires an lack of specificity of the antibody, dependable 
with Abcam manufacturer’s data sheets . Here in our study for MMP-9,TIMP-1 , Ki-67 and erbB3 , 

gastric adenocarcinoma, liver tissue ,tonsil tissue and breast carcinoma were taken here as positive 

control respectively.  

Immunohistochemical procedure  

  Deparaffinized of four µm sections were done by using xylene and next the step of graded 

alcohol used for rehydrated procedure . To my slides the  blocking by hydrogen peroxide in adequate 
drops were applied , following the slides incubated at 37C°in wet chamber for ten minutes .Next step  

after that our slides socked in buffer in order of a pair of times (5 minutes for each one). In tissue 

specimens masking of  antigen sites by formalin by forming protein cross-links , tissue retrieving 

procedure used for our slides in order to disclose antigenicity. Subsequently adequate drops of protein 
used as block were applied to my slides and at 37°C for ten minutes protected , here the buffer used 

for washing two times (5 minutes for each one) ,to finish gently drained and blotted and primary 

antibody in dilution form inside the following step was added to every slide, incubated nightlong in 
wet chamber within the next day and at 37°C., then the slides were washed in buffer (4 times for each 

one) , last of all drained and blotted softly. In the subsequent step suitable drops of secondary antibody 

which used as a reagent were applied and incubated at 37°C for 30 minutes in humid chamber. In the 

afterward step we used the buffer for washing the slides in four times (5minutes for each one), 
formerly draining and blotting was completed, at this time in the next step we applied Streptavidine-

HRP antibodies on tissue for 30 minutes and incubated at 37°C. in humid chamber at the moment 

tissue arranged with DAB which are diluted at that time kept in darkroom and next incubated for ten 
minutes. Now by using tap water the slides washed for 5minutes thoughtfully. Formerly Hematoxylin 

as a counter stain used for bathing the slides for 1-2 minutes after that tap water was used for ten 

minutes for rinsing the slides.  At that time in the following step for the slides dehydration ethanol and 
xylene were used by immersing them in a jars containing these two fluids and next to that time DPX 

as a mounting medium were used to the xylene humid sections in one or two drops and coated with 

covers lips and let them to dry nightlong. 

             .  
               Evaluated our results were by the presence of our outcome as brown colored at the 

positioning of our target antigen (cytoplasm) was suggestive of immunoreactive positivity. IHC 

positive neoplasm cells percentage per hotspot was prearranged and also the mean per slide percentage 
was determined from assembly of ten high power field from the more demonstrative area of 

immunostaining fields. The concentration was ignored as a consequence of it’s uncovered to 

individual discrepancy throughout testing. 

 The positive control of MMP-9 existing by gastric adenocarcinoma which was stated as 

brown diffuse cytoplasmatic immunoreactivity moreover to stromal cells of extracellular matrix of 

neoplasm cells. 

   Immunoreactivity of  MMP-9 was shows:( score 0) or (-ve) seen as 0% of the neoplasm 
cells, (+) or low (score I) seen as 1-25% while moderate (score II) or (++) 26-50% and high (score III) 

or (+++) 51-100% of positive cells, depending on account(50).   
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 Immunoexpression of TIMP-1was brown diffuse cytoplasmic expression in liver tissue as the 

positive control.                      . 

              TIMP-1 immunoreactivity was shows: (-ve) or (score0) < 5%of the neoplasm cells, low 
(score I) or (+) 6-25% while  moderate (score II ) or (++) 26-50% ,high (score III) or (+++) 51-75% 

and very high (score IV) (++++)76%-100% of positive cells, depending on enumeration (51) . 

  The positive control of Ki-67 is tonsil tissue which was expressed as brown nuclear and 
nucleolar immunoreactivity. 

The immunoreactivity of Ki-67 was categorized as follows: (score 0) (-ve)  5% of the   
tumor   cells,   low   (score   I)   (+)   6-25%, moderate (score II) (++) 26-50%, h i g h  (score III) 

(+++) 51-100 % of positive cells, depending on counting(52). 

  Carcinoma of breast was the positive control of erbB3 which was expressed as brown 
diffuse cytoplasmatic  immunoreactivity. 

  The immunoreactivity of erbB3  was ordered as follows: (score 0) (-ve)  10 % of the   
tumor   cells,   low   (score   I)   (+)   10 -25% while moderate (score II) (++) 26 -50% and h i g h  

(score III) (+++)  50% of positive cells, depending on counting (53). 

 

Statistical analysis 

   We have a tendency to tabulated and exposed all the immunohistochemical, 

histopathological and clinical relevant information to proper statistical analysis pursuit the SPSSv.20 

software system. The calculated parameters were count up and given as percentage and count.          
              Fisher's exact test useful to squared the assembly concerning categories. Analysis of 

modification in form of ANOVA test was used to sight alterations for an remaining the markers. P 

value was well-thought-out to be statistically substantial if it is equal or less than 0.05 . 

 

Immunohistological Results: 

MMP-9immunoexpression 
 

          Gastric adenocarcinoma indicate the positive control for MMP-9 which appreciated as brown 

color and its immunoreactivity show diffuse cytoplasmic furthermore to extracellular matrix and 
cellular membrane of neoplasm cells.   

           MMP-9 in normal salivary glands appearance appear as brown color and its  

immunoreactivity show cytoplasmic expression. 

  The omission step of  primary antibody was used as negative control ,this is for antibody 

engaged in this study in order to test its  specificity , an absence of antibody specificity shows positive 
staining                                                                 .                  

              MMP-9 immunoreactivity was branded as brown color staining limited within the cytoplasm 

of the PLGA and ACC and cells of tumour figures 1,2. 

 Current study shows the fascinating verdict of the nuclear MMP-9 expression in some ACC 

tumour cells and present in ductal epithelial cells rather than cytoplasmic localization. 
            Twenty one PLGA cases shows positive MMP-9 expression in addition twenty two cases of 

ACC shows this positivity and this seen in abundant modification scores, the larger percentage of 

MMP-9 expression (40%)  (score III )was seen in ten cases of PLGA whereas in ACC twelve cases 

(48%) and the greater % was positioned in (score II ).  
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Figure 1 : MMP-9 positive staining expression in PLGA (X40) . 

 

 

Figure2:MMP-9 positive staining expression in ACC(cribriform pattern)( X40). 

                                                                           

           Non- significant relation (P= 0.357) of  MMP-9 attendance in each types of tumour shows as in 

table 1.                                                                                                 .  

           Regarding MMP-9 expression with gender, site  and stage of tumour (P  0.05) in PLGA and 

ACC, non- significant relation seen as in tables 2. Concerning grade non- significant relation was 

resolute (P  0.05) in ACC as in tables 2.  

 

Table 1: MMP-9 scores in PLGA and ACC 
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ACC PLGA MMP-9 score 

3 ( 12 %) 4( 16 %) Score 0 

5 ( 20 %) 4 ( 16 %) Score 1 

12 (48 %) 7 ( 28%) Score 2 

5 ( 20 %) 10 (40 %) Score 3 

25 (100%) 25(100%) Total 

NS 

P value= 0 .357 



 

Table 2: The clinicopathological finding of PLAC and ACC in relation to MMP-9 expression. 

 

P 

value 

ACC 

No.25 

PLGA 

No.25 

Variable 

MMP-9 MMP-9 

+ve +ve  

 
44.5  53.3  AGE mean  

N

S 

13 

9 

10 

11 

Male 

Female 

SEX 

N

S 

16 

3 

0 

0 

2 

 

1 

17 

2 

1 

0 

0 

 

1 

Palate 

Floor of mouth 

Upper lip 

Check 

Submandibular 

gland 

others 

 

SITE 

N

S 

8 

10 

2 

2 

4 

9 

5 

3 

I 

II 

III 

IV 

STAGE 

N

S 

4 

12 

5 

- 

- 

  -   

I(tubular ) 

II(cribriform) 

III(solid) 

GRADE 

 2 0 PERINEURAL INVATION 

 

 

TIMP-1immunoexpression 

 
             Liver tissue signify the positive control for  TIMP-1 expression and  stated as brown  color 

with its  immunoreactivity as diffuse cytoplasmic expression  . 

Brown cytoplasmic immunoreactivity was seen for TIMP-1 expression in normal salivary 
glands .          

For analysis the specificity of antibody employed in our study, the negative control existing 

here by using of primary antibody omission , a scarceness of antibody specificity appear as positive 
staining . 

Immunoreactivity of TIMP-1 was seen as staining which are brown color limited within the 

cytoplasm of the neoplasm and stromal cells of each PLGA and ACC figures 3 and 4.  
      PLGA twenty cases and nineteen cases of ACC shows positive TIMP-1 expression  

, the greater percentage of TIMP-1 expression (score I) was found in twelve PLGA cases ( 48 

%) and in ten (40%) ACC cases. 
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Concerning appearance of TIMP-1 in each types of neoplasm, the relation seen non-significant 

(P= 0.937) as in table 3. Non- significant statistical relation was seem about TIMP-1 expression with 

gender, site and stage of neoplasm  (P  0.05) in PLGA and ACC as in tables 4. 

Non- significant relation was resolute about grade (P  0.05)  in ACC as in tables 4. 

 

Figure 3 :TIMP-1 positive staining expression in PLGA(X40). 

 

 

Figure 4 :TIMP-1 positive staining expression in ACC (X40). 

. 

Table 3: TIMP-1 scores in PLGA and ACC 
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ACC PLGA TIMP-1 

score 

6 ( 24 %) 5 ( 20 %) Score 0 

10 (40 %) 12 ( 48%) Score 1 

5 ( 20%) 5 ( 20 %) Score 2 

4 (16 %) 3 ( 12 %) Score 3 

25 (100 %) 25 (100 %) Total 

NS 
P value= 0.937 



Table 4: The clinicopathological finding of PLAC and ACC in relation to TIMP-1 

expression. 

P

 

value 

ACC 

No.25 

PLGA 

No.25 

Variable 

TIMP-1 

 

TIMP-1 

 

+ve +ve  

 
45.4  52.8 ??? AGE mean  

N

S 

12 

7 

10 

10 

Male 

Female 

SEX 

N

S 

13 

2 

0 
1 

1 

 

2 

16 

2 

1 
0 

0 

 

1 

Palate 

Floor of mouth 

Upper lip 
Check 

Submandibular 

gland 

others 

SITE 

N

S 

7 

9 

1 
2 

3 

9 

4 
4 

I 

II 

III 
IV 

STAGE 

N

S 

4 

11 

4 

- 

- 

- 

I(tubular ) 

II(cribriform) 

III(solid) 

GRADE 

 2 0 PERINEURAL INVATION 

 

Ki-67immunoexpression 

             The positive control for  Ki-67 expression vacant by tonsil  tissue and  stated as brown  color 

with its  immunoreactivity as nuclear and nucleolar expression  . 

Brown nuclear and nucleolar immunoreactivity was realized for Ki-67 expression in normal 

salivary glands .      

For trying the specificity of antibody employed in our study, the negative control existing here 

by using of primary antibody omission , a scarceness of antibody specificity appear as positive 

staining . 

Immunoreactivity of Ki-67 was seen as staining which are brown color limited within the 

nuclear and nucleolar of the neoplastic  cells of each PLGA and ACC figures 5-8.      

       Twenty three cases of PLGA and ACC twenty  four cases shows  positive Ki-67 expression , the 
greater percentage of Ki-67 expression ( score I & III ) was found in nine PLGA cases (36 %) but in 

twelve ACC cases(score I) (48%). 

Non-significant relation seen (P= 0.852) regarding appearance of Ki-67  in each types 

of neoplasm as in table 5. 

Non- significant statistical relation was appear about Ki-67 expression with gender, site and 

stage of neoplasm (P 0.05) in PLGA and ACC as in tables 6. 

Non- significant relation was resolute concerning grade (P 0.05)in ACC as in tables 6. 
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Figure 5 : Ki-67 positive staining expression  in PLGA (X40). 

 

 

 

 

 

 

 

Figure 6 : Ki-67 positive staining expression in ACC ( tubular pattern ) (X40). 

 

 

 

 

 

 

 

 

Figure 7 : Ki-67 positive staining expression in ACC ( cribriform pattern ) (X40). 

 

 

 

 

 

 

 

 

Figure 8 : Ki-67 positive staining expression in ACC (solid pattern ) (X40). 
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Table 5: Ki-67 scores in PLGA and ACC 

 

 

 

 

 

 

 

 

 

Table 6: The clinicopathological finding of PLAC and ACC in relation to Ki-67  expression. 

 

 

 

 

 

 

 

 

 

 

Discussion:  

 
           The conclusion of immunohistochemical differences between PLGA and ACC is earlier the care of our 

study , essentially within the both tumors histology shared in cribriform design that has been tirelessly tried (54, 

55). 

Argument on this topic continues that some authors believe within the literature that immuno 
histochemistry doesn't require any definite diagnostic worth for recognizing PLGA (56). 

 However, we have a propensity to do not share this recognition as we have a affinity to creation an 
attempt to use immunohistochemistry to support a diagnostic marker for histologic similarity. 
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ACC PLGA Ki-67 score 

1 ( 4 %) 2  ( 8 %) Score 0 

12 ( 48 %) 9  ( 36%) Score 1 

5  ( 20%) 5 ( 20 %) Score 2 

7 ( 28 %) 9  ( 36 %) Score 3 

25 (100 %) 25 (100 %) Total 

NS 

P value=0.852  

P

 

value 

ACC 

No.25 

PLGA 

No.25 

Variable 

Ki-67 

 

Ki-67 

 

+ve +ve  

 42.20

 

57.6  AGE mean  

N

S 

15 

9 

9 

14 

Male 

Female 

SEX 

N

S 

16 

3 

0 

1 

2 

2 

19 

1 

1 

0 

0 

2 

Palate 
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            The balance of matrix metalloproteinases (MMPs) with their tissue inhibitors (TIMPs) is alarmed within  
the morphogenesis of normal salivary gland further and within the invasion and metastasis of the neoplasm. 

MMP-9 and TIMP-1 role in PLGA and ACC has not been confirmed effectively                                     . 
            

 During this study TIMP-1and MMP-9 proteins appearance was matched in polymorphous low grade 
adenocarcinoma and adenoid cystic carcinoma. 

 The positivity of MMP-9 protein appearance was observed in 21cases (84%) of PLGA and twenty two 
cases (88%) of ACC and therefore the positive response of TIMP-1 protein appearance was observed in twenty 

cases (80%) of PLGA and nineteen cases (76%)of ACC. MMP-9 is tremendously controlled protein and this 

regulation includes a minimum of 3 totally diverse levels: reserve of MMPs ,transcriptional regulation and 

activation of hidden MMPs (57). On the extra hand,TIMP-1have been associated with different cellular 
functions, like angiogenesis, growth of cells and anti-apoptotic action (58, 59) .              . 

           Our study results shown that MMP-9 expression elevated when tissues changed from cribriform to solid 

and tubular pattern of growth of ACC direct that MMP-9 immunostaining will facilitate to evaluate the grade of 
histology of malignant morphological pattern of growth. 

Additionally, of ACC shows 2 cases with neural invasion which are positive to MMP-9 expression. 

Later the most important result of current study was that MMP-9 appearance levels were greater in 

myoepithelial cells of stroma compared with ductal epithelium in both tumors, it is appealing to invest that 

MMP-9 is principally not created by the epithelium but the stromal myoepithelium .  

 Neoplasm cells could also be the supply of gelatinases in some patients and this confirmed in preceding 

studies (60) and stroma with neoplastic features is one of the essential parts that stimulate the conversion to 
invasive cancer from carcinoma in situ , within the literature it has been obviously recognized that neoplasm 

stroma is in a straight line associated with biological manners of tumour (61). 

Our results powerfully recommend the possibility that myoepithelial cells of stroma could also be the 

first source of gelatinases in PLGA an d ACC and stroma maybe plays a lot of acute role than epithelium within 

the progression of PLGA and ACC.  

The amount of MMP-9 in both the ductal epithelium and the myoepithelia of stroma of PLGA and ACC 

was above in the cells of normal salivary gland. 

This  result could also be due to the low quantity of ductal cells in normal salivary gland tissues, as a 

product of our result and prior studies have shown that in normal salivary gland, the ductal cells identified great 

quantities of TIMP-1 and MMP-9 though acinar cells did not shows MMP-9 and TIMP-1(62). 

 Current result showed improved MMP-9 formation by neoplastic modification of salivary gland tissues, 

at this time TIMP-1and MMP-9 still unclear that one is more essential in neoplasm metastasis and progression.  

It's moreover significance noting that MMP-9 appearance was not noticed (three and four cases) of 

neoplasm specimens of PLGA and ACC respectively. One possible explanation of this findings is that MMP-9 
could also be seen in ACC and PLGA however typically its production is instable and conserved at closely 

undetectable levels. 

MMP-9 and its inhibitor TIMP-1 levels shows increase protein expression causing delineated 
physiological plan to control the activity of MMP and preserve a constant ratio between the 2 proteins. It 

recognized that TIMPs antagonized MMPs in the gelatinolytic function during a stoichiometric manner (63), it 

is significant to maintenance of this balance and tissue injury by augmented proteolysis occur due to disruption 
of this balance. As matrix remodeling may be a outcomes of the balance between degradation and synthesis; it 

monitors that down regulation of TIMPs will support proteolysis. Some studies have established that 

overexpression of TIMP-1 resulted during a significant drop in neoplasm growth and elongated periods before 
the formation of tumors (64). 
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This current study, however, suggests the chance that myoepithelial cells could also be the first supply 
of gelatinases and possibly performance an vital role in progression and/or development of PLGA and ACC. 

 Reduction of protein expression of TIMP-1 occur within the two patterns which are cribriform and 
tubular. These results display that there is shut in association of TIMPs with growth patterns of ACC, and 

TIMP-1 might play vigorous roles in biological character and morphogenesis of adenoid cystic carcinoma. The 

ability of cells of human salivary gland cancer for metastasis was related closely to TIMP-1 expression in 

minimization or alteration (65).               

 Salivary gland cancer cells was strictly related to altered TIMP-1 appearance. The down regulation of 

TIMP-1 protein expression in adenoid cystic carcinoma tumoral cell might be able to regarding acquisition of 
capabilities of metastasis and recurrence by the special effects of TIMP-1.      

 Our study profiled EBP1 expression in PLGA and ACC patients and its linicopathological relevance. 
Mainly, our results demonstrated that EBP1 expression was inversely correlated with the progression of ACC. 

This data is consistent with previously published results showing that wild-type EBP1 gene transfer into human 

salivary ACC cell line significantly inhibits cell proliferation and reduces tumor metastatic potential.  Non-

significant trend was recorded between erbB3 levels and Ki67 immunostaining. These results clearly 
demonstrate that increased erbB3 expression appears to be associated with the favorable  prognosis. 

Conclusion:   

  Unbalanced between MMP-9 and TIMP-1 in malignant salivary gland tumors was detected. The high 
MMP-9 and TIMP-1 might justify the expected course of ACC and PLGA invasion and show that unbalanced 

of MMP-9/TIMP-1 expressions would possibly provide the neoplasm cells a double growth advantage as a 

result of uncontrolled TIMP; deposition of ECM is combined with rise MMP; degradation of ECM. The 

communication might activate a multistep method that is in a position to push and will play a job in salivary 
gland neoplasm genesis ;may mix forces to manage invasive events associated with these neoplasms.              . 

            The tumor  Ki-67 staining  play a vital role  to evaluate patients at high risk of tumor progression but 

cannot consider as   independent prognostic factors.  Ki-67 mean of expression  was higher in ACC than  PLGA 
which indicates higher malignant potential.  EBP1 expression is reduced in adenoid cystic carcinoma, indicating 

unfavorable prognosis of ACC patients. Its regulation of MMP9 protein levels suggests a critical therapeutic 

potential. 

 

Acknowledgement:  

we might wish to specific our appreciation to persons who contributed towards this study by giving our 

basic technical facilitate. 

 

References:  

1.   Lai EC. Micro RNAs are complementary to 3′ UTR sequence motifs that mediate negative post-

transcriptional regulation. Nat Genet. 2002;30:363–4. 

2.   Ambros V. microRNAs: tiny regulators with great potential. Cell. 2001;107:823–6.  
3.   Ryan BM, Robles AI, Harris CC. Harris. Genetic variation in microRNA networks: the implications for 

cancer research. Nat Rev Cancer. 2010;10:389–402. 

4.   Lu J, Getz G, Miska EA, Alvarez-Saavedra E, Lamb J, Peck D, et al. MicroRNA expression profiles 

classify human cancers. Nature. 2005;435:834–8. 
5.   Tchernitsa O, Kasajima A, Schafer R, Kuban RJ, Ungethum U, Gyorffy B, et al. Systematic evaluation 

of the miRNA-ome and its downstream effects on mRNA expression identifies gastric cancer 

progression. J Pathol. 2010;222:310–9. 
6.   Visone R, Rassenti LZ, Veronese A, Taccioli C, Costinean S, Aguda BD, et al. Karyotype-specific 

microRNA signature in chronic lymphocytic leukemia. Blood. 2009;114:3872–9.  

7.   Chen Y, Song Y, Wang Z, Yue Z, Xu H, Xing C, et al. Altered expression of MiR-148a and MiR-152 
in gastrointestinal cancers and its clinical significance. J Gastrointest Surg. 2010;14:1170–9.    

Mohammed I. Abed et al /International Journal of ChemTech Research, 2017,10(9): 1139-1155.          1152 

 



  
 

 

8.  Fujita Y, Kojima K, Ohhashi R, Hamada N, Nozawa Y, Kitamoto A, et al. MiR-148a attenuates 
paclitaxel resistance of hormone-refractory, drug-resistant prostate cancer PC3 cells by regulating 

MSK1 expression. J Biol Chem. 2010;285:19076–84.  

9.         Murata T, Takayama K, Katayama S, Urano T, Horie-Inoue K, Ikeda K, et al. miR-148a is an androgen-
responsive microRNA that promotes LNCaP prostate cell growth by repressing its target CAND1 

expression. Prostate Cancer Prostatic Dis. 2010;13:356–61.  

 10.  Duursma AM, Kedde M, Schrier M, le Sage C, Agami R. miR-148 targets human DNMT3b protein 
coding region. RNA. 2008;14:872–7. 

11.  Takagi S, Nakajima M, Mohri T, Yokoi T. Post-transcriptional regulation of human pregnane X 

receptor by micro-RNA affects the expression of cytochrome P450 3A4. J Biol Chem. 2008;283:9674–

80. 
12.  Braconi C, Huang N, Patel T. MicroRNA-dependent regulation of DNA methyltransferase-1 and tumor 

suppressor gene expression by interleukin-6 in human malignant cholangiocytes. Hepatology. 

2010;51:881–90. 
13.  Olayioye MA, Neve RM, Lane HA, Hynes NE. The ErbB signaling network: receptor 

heterodimerization in development and cancer. EMBO J. 2000;19:3159–67. Erb 13. 

14.  Gondivkar SM, Gadbail AR, Chole R, Parikh RV. Adenoid cystic carcinoma: a rare clinical entity and 

literature review. Oral Oncol. 2011;47:231–236. doi:10.1016/j.oraloncology.2011.01.009.] 
15.  Marchio C, Weigelt B, Reis-Filho JS. Adenoid cystic carcinomas of the breast and salivary glands (or 

'The strange case of Dr Jekyll and Mr Hyde' of exocrine gland carcinomas) J Clin Pathol. 2010;63:220–

228. doi: 10.1136/jcp.2009.073908.  
16.  Dodd RL, Slevin NJ. Salivary gland adenoid cystic carcinoma: a review of chemotherapy and 

molecular therapies. Oral Oncol. 2006;42:759–769. doi: 0.1016/j.oraloncology.2006.01.001. 

17.  Liu J, Shao C, Tan ML, Mu D, Ferris RL, Ha PK. Molecular biology of adenoid cystic carcinoma. Head 
Neck. 2011. 

18.  Bradley PJ. Adenoid cystic carcinoma of the head and neck: a review. Curr Opin Otolaryngol Head 

Neck Surg. 2004;12:127–132. doi: 10.1097/00020840-200404000-00013. 

19.   Luna MA, Wenig BM. Polymorphous low grade adenocarcinoma. In: Barnes L, Eveson JW, Reichart 
P, Sidransky D (eds). World health organization classification of tumours. Pathology and genetics of 

head and neck tumours. 1edition. Lyon: IARC Press; 2005:223-224. 

20.  Seethala RR, Johnson JT, Barnes EL, Myers EN. Polymorphous low-grade adenocarcinoma.The 
University of Pittsburgh Experience. ArchOtolaryngol Head Neck Surg. 2010; 136: 385392. 

21.  Saghravanian N, Mohtasham N, Jafarzadeh H. Comparison of immunohistochemical markers between 

adenoid cystic carcinoma and polymorphous low-grade adenocarcinoma. Journal of oral science. 
2009;51(4):509-14. 

22.       Kokemueller H, Eckardt A , Brachvogel P, Hausamen J. Adenoidcystic  carcinoma  of  the  head  and 

neck:a 20years’ experience.IntJOralMaxillofacSurg2004; 33(1):25-31. 

23.  El-Naggar AK, Huvos AG. Adenoid cystic carcinoma. In: Barnes L, Eveson JW, Reichart P, Sidransky 
D (eds). World Health Organization Classification of tumours. Pathology and genetics of head and neck 

tumours. Lyon: IARC Press, 2005. pp: 221-222. 

24.  Jaso J, Malhotra R: Adenoid cystic carcinoma. Arch Pathol Lab Med 2011; 135: 511–515.  
25.  Mott JD. Werb Z. Regulation of matrix biology by matrix metalloproteinases. CurrOpin Cell Biol 2004; 

16: 558 – 64. 

26.  kessenbrock k, plaks v, werb z. Matrix metalloproteinases: regulators of the tumor microenvironment. 

Cell 2010; 141: 52- 67. 
27.  Sternlicht MD, Werb Z. How matrix metalloproteinases regulate cell behavior. Annu. Rev. Cell Dev. 

Biol. 2001; 17; 463–516. 

28.  Egeblad M, Werb Z. New functions for the matrix metalloproteinases in cancer progression. Nat. Rev. 
Cancer 2002; 2; 161– 174. 

29.  Van Diest ,P.J.;Brugal ,G. and Baak , J.P.A.: Proliferation markers  in tumors: interpretation and 

clinical value .J Clin Patho., 1998;51-716-724.  
30.  Vicente ,J.C. ;Zapatero ,A.H.; Fresno , M.F. and Arranz,J.S.L.: Expression of cyclin D1 and     Ki-67 in 

squamous cell carcinoma of oral cavity : . clinicopathological and prognostic significant. Oral 

Oncology,2002;38(3):301-308.  

31. Yano, A., Ogawa, K., Yoshida, T., et al.: JP2000080035A2 (2000). 

Mohammed I. Abed et al /International Journal of ChemTech Research, 2017,10(9): 1139-1155.          1153 

 

 



  
 

 

32. Scalzo DA, Kallakury BV, Gaddipati RV,et al (1998). Cell proliferation rate by MIB-1 

immunohistochemistry predicts postradiation recurrence in prostatic denocarcinomas. Am J ClinPathol, 

109, 163-8. 

33.       Scholzen T, Gerdes J (2000). The Ki-67 protein: from the known and the unknown”. J Cell Physiol, 182, 
311-22.  

34.  Jaso J., Malhorta R. Adenoid Cystic Carcinoma. Arch Pathol Lab Med 2011;vol 135: 511-515.  

35.  Kousidou OC, Mitropoulou TN, Roussidis AE, Kletsas D, Theocharis AD, Karamanos NK. Genistein 
suppresses the invasive potential of human breast cancer cells through transcriptional regulation of 

metalloproteinases and their tissue inhibitors. Int J Oncol 2005; 26: 1101-9.  

36.  Masanja MI, Kalyanyama BM, Simon EN: Salivary gland tumors in Tanzania. East Afr Med 3 
2003;8O:429-434. 

37. Liu H, Yu GY. Antimetastatic effects of genistein on salivary adenoid cystic carcinoma in vivo. 

Zhonghua Kou Qiang Yi Xue Za Zhi 2004; 39: 373-5.  

38.  Lessor TJ, Yoo JY, Xia X, Woodford N, Hamburger AW. Ectopic expression of the ErbB-3 binding 
protein ebp1 inhibits growth and induces differentiation of human breast cancer cell lines. J Cell 

Physiol 2000; 183: 321–9. 

39.  Zhang Y, Fondell JD, Wang Q, Xia X, Cheng A, Lu ML, Hamburger AW, Yoo JY, Wang XW, Rishi 
AK, Lessor T, Xia XMet al. Repression of androgen receptor mediated transcription by the ErbB-3 

binding protein, Ebp1. Oncogene 2002; 21: 5609–18.. 

40.  Zhang Y, Wang XW, Jelovac D, Nakanishi T, Yu M, Akinmade D, Goloubeva O, Ross DD, Brodie A, 

Hamburger AW. The ErbB3-binding protein Ebp1 suppresses androgen receptor-mediated gene 
transcription and tumorigenesis of prostate cancer cells. Proc Natl Acad SciUSA 2005; 102: 9890–5 

41.  Zhang Y, Wang H, Toratani S, Sato JD, Kan M, McKeehan WL, Okamoto T. Growth inhibition by 

keratinocyte growth factor receptor of human salivary adenocarcinoma cells through induction of 
differentiation and apoptosis. Proc Natl Acad Sci USA 2001; 98: 11336–40. 

42.  Yoo JY, Wang XW, Rishi AK, Lessor T, Xia XM, Gustafson TA, Hamburger AW. Interaction of the 

PA2G4 (EBP1) protein with ErbB-3 and regulation of this binding by heregulin. Br J Cancer 2000; 82: 
683–90. 

43. Yoo JY, Wang XW, Rishi AK, Lessor T, Xia XM, Gustafson TA, Hamburger AW. Interaction of the 

PA2G4 (EBP1) protein with ErbB-3 and regulation of this binding by heregulin. Br J Cancer. 

2000;82:683–690.  
44.  Zhang Y, Woodford N, Xia X, Hamburger AW. Repression of E2F1-mediated transcription by the 

ErbB3 binding protein Ebp1 involves histone deacetylases. Nucleic Acids Res. 2003;31:2168–2177. 

doi: 10.1093/nar/gkg318.  
45. Zhang Y, Hamburger AW. Heregulin regulates the ability of the ErbB3-binding protein Ebp1 to bind 

E2F promoter elements and repress E2F-mediated transcription. J Biol Chem. 2004;279:26126–26133. 

doi: 10.1074/jbc.M314305200.  
46.  Zhang Y, Wang XW, Jelovac D, Nakanishi T, Yu MH, Akinmade D, Goloubeva O, Ross DD, Brodie 

A, Hamburger AW. The ErbB3-binding protein Ebp1 suppresses androgen receptor-mediated gene 

transcription and tumorigenesis of prostate cancer cells. Proc Natl Acad Sci U S A. 2005;102:9890–

9895. doi: 10.1073/pnas.0503829102.  
47.  Horvath BM, Magyar Z, Zhang Y, Hamburger AW, Bako L, Visser RG, Bachem CW, Bogre L. EBP1 

regulates organ size through cell growth and proliferation in plants. EMBO J. 2006;25:4909–4920. doi: 

10.1038/sj.emboj.7601362.  
48.  Zhang Y, Lu Y, Zhou H, Lee M, Liu Z, Hassel BA, Hamburger AW. Alterations in cell growth and 

signaling in ErbB3 binding protein-1 (Ebp1) deficient mice. BMC Cell Biol. 2008;9:69. doi: 

10.1186/1471-2121-9-69.  

49.  Yu Y, Chen W, Zhang Y, Hamburger AW, Pan H, Zhang Z. Suppression of salivary adenoid cystic 
carcinoma growth and metastasis by ErbB3 binding protein Ebp1 gene transfer. Int J Cancer. 

2007;120:1909–1913. doi: 10.1002/ijc.22541. 

50.  Juan C. de Vicente ,Juan Sebastian Lobez , Aurora Astudillo . Expression of matrix metalloproteinase -
9 in high grade salivary gland carcinomas is associated with their metastatic potential ..Their 

laryngoscope  2008;118:247-251. 

Mohammed I. Abed et al /International Journal of ChemTech Research, 2017,10(9): 1139-1155.          1154 

 

 



  
 

 

51. Kuskunovic, S., Radovic, S., Doric, M., Hukic, A., Babic, M.,Tomic, I. and Selak, I. Immuno 

histochemical  expression of tissue inhibitor of metalloproteinase-1 (TIMP-1) in invasive breast 
carcinoma . BOSNIAN JOURNAL OF BASIC MEDICAL SCIENCE (2009) 9:125-130. 

52.  Alves, F.A.; Pires, F.R.; de Almeida, O.P.; Lopes, M.A. and Kowalski, L.P.: PCNA, Ki-67 and P53 

expression in submandibular salivary gland tumors.Int. J. Oral Maxillofac. Surg., 2004;33:593- 597. 
53.    Jian sun: Heregulin regulates the ability of the ErbB3-binding protein Ebp1 to bind E2F promoter 

elements and repress E2F-mediated transcription. J Biol Chem. 279:26126–26133. 2004. 

54.  Loducca SV, Raitz R, Araujo NS, Araujo VC: Polymorphous low-grade adenocarcinoma and adenoid 
cystic carcinoma: distinct architectural composition revealed by collagen IV, laminin and their integrin 

ligands (alpha2beta1 and alpha3beta1). Histopathology 2000, 37(2):118–23. 

55.  Saghravanian N, Mohtasham N, Jafarzadeh H: Comparison of  immunohistochemical markers between 

adenoid cystic carcinoma and polymorphous low-grade adenocarcinoma. J Oral Sci 2009, 51(4):509–
14.]. 

56.    Simpson RH, Clarke TJ, Sarsfield PT, Gluckman PG, Babajews AV: Polymorphous low grade 

adenocarcinoma of the salivary glands: a clinicopathological comparison with adenoid cystic 
carcinoma. Histopathology 1991, 19(2):121–9. 

57.   Mannello F, Luchetti F, Falcieri E, Papa S. Multiple roles of matrix metalloproteinases during 

apoptosis. Apoptosis 2005 Jan 1;10 (1):19-24. 
58.  Jiang Y, Goldberg ID, Shi YE (2002) Complex roles of tissue inhibitors of metalloproteinases in 

cancer. Oncogene 21, 2245–2252. 

59.  Duffy MJ, McGowan PM, Gallagher WM (2008) Cancer invasion and metastasis: changing views. J 

Pathol 214: 283–293. 
60.  Pyke C, Ralfkiaer E, Tryggvason K, Dano K. Messenger RNA for two type IV collagenases is located 

in stromal cells in human colon cancer. Am. J. Pathol. 1993; 142; 359–365. 

61.  Liotta LA, Kohn EC. The microenvironment of the tumour–host interface. Nature 2001; 411; 375–379. 
62.      Lopez-Novoa JM, Bernabeu C (January 2012). "ENG (endoglin)".Atlas of Genetics and Cytogenetics in 

Oncology and Haematology. 

63.  Hayakawa T, Yamashita K, Ohuchi E, Shinagawa A. Cell growth-promoting activity of tissue inhibitor 

of metalloproteinases-2 (TIMP-2). J. Cell Sci. 1994; 107; 2373–2379. 
 

 

***** 

 

Mohammed I. Abed et al /International Journal of ChemTech Research, 2017,10(9): 1139-1155.          1155 

 

http://atlasgeneticsoncology.org/Genes/ENGID40452ch9q34.html

