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 العىقىدي لفي مريضات الحم HER2 تضاعف الجيه

ً,كزٌى حًذ غانَٕرص َجاح يبارك 
 
يحًذ َاجً كزٌى,

*
 

 قظى ػهٕو انحٍاة, كهٍّ انؼهٕو ,جايؼت ٔاطظ

*
 ,انطبٍت )ع(ٍ يذٌُت الإيايٍٍ انكاظًٍ ,انُظٍجٍت انكًٍٍائٍت  انظزٌزٌت ٔانًُاػت ٔحذة انًُاػت 

 انؼزاق,بغذاد 

 

مستخلصال  

 ٔػادة انؼُب خهٍت حشبّ صغٍزة حٌٕصلاث شكم انًشًٍت ٌكٌٕ ػهى فً طبٍؼً غٍز حًم ْٕ انؼُقٕدي انحًم

  .انًجزدة بانؼٍٍ رؤٌخٓا ًٌكٍ

خؼأٌ يغ يظخشفٍاث انجايؼت ٔاطظ ب \ْذِ انذراطت فً يخخبزاث كهٍت انؼهٕو  أَجشث المىاد وطريقة العمل:

حضًُج انذراطت ٔ 2015انى شٓز ٍَظاٌ  2014انشْزاء ٔانكزايت انخؼهًٍٍٍٍ اػخبارا يٍ شٓز حشزٌٍ الأل 

ضاث غٍز يصاباث بانحًم انؼُقٕدي ػشزٌٍ يزٌضت يصابت بانحًم انؼُقٕدي  جًؼج ػشٕائٍا ٔطج يزٌ

جٍٍ انًٕضؼً انًهٌٕ فً دراطت حضخى ٓاطخخذيج حقٍُت انخ.ػٍُت طٍطزة نهًقارَت بٍٍ انؼٍُخٍٍ بٕصفٓا 

 .  HER2انجٍٍ

فً يزٌضاث  انحًم انؼُقٕدي يقارَت بؼٍُت  HER2انُخائج سٌادة يؼٌُٕت فً حضخى انجٍٍ  أظٓزث ىتائج:ال

( كًا نٕحع َفض انفزق انًؼُٕي ػُذ انًقارَت بٍٍ يزٌضاث انحًم انؼُقٕدي انكهً ٔػٍُت P≤0.05انظٍطزة )

فزق يؼُٕي ػُذ  أيبًٍُا نى ٌظٓز ْذا انجٍٍ  .ٔبٍٍ يزٌضاث انحًم انؼُقٕدي انجشئً ٔػٍُت انظٍطزة ,انظٍطزة 

 .(P≥0.05)انًقارَت بٍٍ يزٌضاث انحًم انؼُقٕدي انكهً ٔانجشئً 

 الاستىتاج :

 طهظهت يٍ الاشاراث انخً حظٍطز ػهى حُظٍى انحًم انطبٍؼً ربًا ٌؤدي دٔرا يًٓا فً  HER2حضخى انجٍٍ 

 الكلمات المفتاحية : جيه مستقبل عىامل الىمى ,التهجيه المىضعي الملىن للذوا ,الحمل العىقىدي
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Abstract 

Hydatidiform mole  is an abnormal pregnancy in which the placenta contains grape 

cell like vesicles (small sacs) , that are usually visible with the naked eye .  

Patients and methods : This study was carried out in Laboratories of College of 

Science, Wasit University , AL Zahraa and AL Karma Teaching Hospitals, from 

October 2014 to April 2015. The study included twenty Hydatidiform mole patients 

were taken randomly, and six non hydatidiform mole patients as control group. The 

patients with HM  included 10 samples of  complete H mole , and 10 samples of 

partial H mole. Chromogenic In Situ Hybridization (CISH) technique was used to 

detect the amplification of HER2 gene. 

Results: Regarding the HER2 amplification (over-expression of HER2) was 

significantly more frequent in H mole patients than in control (p≤0.05), also the same 

difference was indicated between complete H mole and control group. As well as 

between partial H mole and control group . While, HER2 amplification did not differ 

between complete H mole and partial H mole (p≤0.05) . 

Conclusions: 

In conclusion, the HER2 gene amplification may play a crucial role in the network of 

cell-signaling processes controlling normal pregnancy . 

Key words : HER2 , Chromogenic in situ hybridization , H mole  

 

Introduction 

Hydatidiform mole is an abnormal 

pregnancy in which the placenta contains 

grape cell like vesicles (small sacs) that 

are usually visible with the naked eye. The 

vesicles arise by distention of the 

chorionic villi by fluid. When inspected in 

the microscope, hyperplasia of the 

trophoblastic tissue is noted(1).HM is 

characterized by varying degrees of 

trophoblastic proliferation (cyto-

trophoblast ,syncytiotrophoblast and 

intermediate trophoblast) ,and 

vesicular swelling of placental villi 

associated with an absent ,or 

anabnormal embryo(2).Although ,the 

majority of HMs spontaneouslyregress 

after suction evacuation, some may 

develop gestational trophoblastic 

neoplasia (GTN) ,and thus require 

chemotherapy. Metastasesmay develop 

occasionally (3).The separation of 

hydatidiform mole into two subtypes 

;complete and partial, which represents 

a significant advance in our under-

standing of molar pregnancy. These 

two forms of hydatidiform mole have 

different cytogenetic patterns ,that are 

accompanied by different clinic-

pathologic  profiles ,and different 

degrees of risk for the development of 

GTD. Both forms of mole typically 

presented in the first trimester (4). 

Classification of hydatidiform moles as 
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complete and partial is important not 

only for clinical management but also 

for accurate ascertainment of the risk 

of gestational trophoblastic disease 

(GTD).HM carries a significant risk 

for developing persistent GTD , with 

the higher incidence in patients with 

CHM (10%-30%) than patients with 

PHM(0.5%-5%) (5). 

Human epidermal growth factor 

receptors (HER/erbB) constitute a 

family of four cell surface receptors 

involved in transmission of signals 

controlling normal cell growth and 

differentiation .(6).The genes for the 

four members of this family, 

HER1,HER2 , HER3 and HER4 

.HER1-HER4, are found on different 

human chromosomes(7). 

HER-2/neu proto-oncogene  (human 

epidermal growth factor receptor 2, 

also referred to as ErbB-2 or neu) is a 

member of the type I growth factor 

receptor gene family , and is located in 

the long arm of chromosome 17 

(17q12) (8). HER2 is strongly over 

expressed in many cancerous such as 

breast, ovarian, stomach and 

uterine(9).It has been shown in many 

studies that overexpression of the 

HER2 protein correlates with 

amplification of the HER2 gene (10) 

This human gene encodes a protein 

that has a structure consistent with a 

growth factor receptor, and has been 

designated HER2 due to its similarity 

to the human epidermal growth factor 

receptor (6).The HER2 receptor has an 

important role in normal cell growth 

and differentiation.  However, 

amplification of the HER2 gene leads 

to over-expression of the receptor, 

which is linked to the development of 

many types of human cancers 

including breast, ovarian and those of  

 

the gastrointestinal tract(11) .The aims 

of study to determine the HER2 gene 

amplification in Iraqi hydatidiform 

mole patients and investigation the 

expression of HER2 in the CHM and 

PHM . 

Materials and methods 

Patients and tissue samples 

The study involved 26 cases(10 CHM 

patients ,10 PHM and 6 non HM 

patients ) attended to the AL-Karama 

Teaching Hospital and AL-Zahraa 

Teaching Hospital  in Wasit Province/ 

Iraq, during the period between 2010 

to April 2015. This study was carried 

out in Laboratories of the College of 

Science/ Department of Biology in 

collaboration with Unit of  Histo-

pathology in AL-Karama Teaching 

Hospital in Wasit. Full clinical data 

were obtained including full medical 

history and complete clinical 

examination. The patients with 

hydatidiform mole included .These 

cases were collected from laboratory of 

histopathology in confirmatory 

histopathological re-evaluation of each 

obtained paraffin embedded tissue 

section was done by specialist 

pathologist. The cases were sectioned 

(5μm) thickness, from each tissue 

block.Also,to simplify the statistical 

analysis, the patients were divided into 

five age groups and  histological types 

, as CHM and PHM. 
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ChromogenicIn Situ Hybridization 

(CISH) technique for estimating the 

HER2/neu in formalin fixed paraffin 

embedded sections : 

The kit of HER2 gene and 

chromogenic in situ hybridization 

staining system are provide by 

Zytovision  

1)Pretreatment (Dewax \ Proteolysis) 

( Day 1) 

Serial tissue sections were cut 5μm 

thick and were positioned on positive 

charged slides. The slides were baked 

in 60˚C oven over night. The tissue 

sections were deparaffinized; then the 

slides were dehydrated by graded 

ethanol concentration (100%, 95%, 

and 70%) and distal water . 

After preparation of tissue sections, 

slides were incubated for 10 minutes in 

3% hydrogen peroxide diluted in PBS, 

deionized H2O. Each slide was 

washed2x 1 min in distilled water . 

Slides were placed in the pre-heated 

Heat Pretreatment Solution EDTA 

(PT2) and incubated for 15 minat 75-

80°C ,  then the slides were washed in 

2x D.W., for 2 minute. Applied 

(dropwise) pepsin Solution (ES1) to 

the tissue section and incubated for 7 

min at RT in a humidity chamber, and 

the slides were washed in 1x D.W., for 

2 minute.Dehydration: in 70% , 95% , 

100% ethanol, each for 1 min. Air dry 

sections. 

2) Denaturation and Hybridization 

(Day 1) 

Then , added the probe(HER2\neu)on 

tissue section in slide and place 

coverslip on slide , as well as using a 

pipette tip, which has been cut off to 

increase the size of the opening, when 

can make the pipetting  Process 

easier.The slides were denatured at 78-

80oCfor 5 min, e.g. on a hot plate , and  

they were  transferred to a humidity 

chamber and hybridize overnight at 

37oC (e.g. in a hybridization 

oven).The slides were denatured at 78-

80o C for 5 min, e.g. on a hot plate , 

and  then they were transferred to a 

humidity chamber and hybridize 

overnight at 37oC (e.g. in a 

hybridization oven). 

 

3) Post-Hybridization and Detection 

(Day 2) 

Carefully removed the rubber cement 

or glue, and removed the coverslip by 

submerging in Wash Buffer SSC 

(WB1) at RT for 5 min. The slides 

were washed for 5 min in Wash Buffer 

SSC (WB1) at 75-80oC then washed 

2x 1min in D.W. Immersed slides in 1x 

Wash Buffer TBS (prepared using 

WB5 ) and drain off or blot off the 1x 

Wash Buffer TBS, for 2min . Put 40μl 

of Anti-DIG/DNP-Mix(ABI4)to slides 

and incubated for 15min. at 37°C in a 

humidity chamber , then washed 3x 1 

min in 1x Wash Buffer TBS (prepared 

using WB5). Put 40μl of HRP/AP-

Polymer-Mix(ABI3)to slides and 

incubated for 15min. at 37°C in a 

humidity chamber and during the 

incubation ,AP-Red solution was 

prepared by added one drop (30 μl) of 

AP-Red Solution A (SB6a) in a 

graduated cap (e.g. AP-Red reaction 

vessel), fill up to 1 ml with AP-Red 

Solution B (SB6b) and mixed well .  

then washed 3x 1 min in 1x Wash 

Buffer TBS (prepared using WB5). Put 

100μl of  AP-Red Solution to the slides 

and Incubated for10 min at RT(protect 

from strong direct light) and during the 
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incubation, HRP-Green solution was 

prepared by added two drops (2x 20 

μl) of HRP-Green Solution A (SB7a)  

in a graduated cap (e.g. HRP-Green 

reaction vessel ), fill up to 1 ml with 

HRP-Green Solution B (SB7b) and 

mixed well , then  washing the slides  2 

min in D.W. Put100μl of  HRP-Green 

Solution to the slides and Incubated 

for10 min at RT (protect from strong 

direct light) ,then slides washed for  2 

min in D.W. Counter stain the tissue 

samples for 2 min with Nuclear Blue 

Solution (CS2). Slides were transferred 

into a staining jar and washed for 2 

min in running tap water. Dehydration: 

3x 30 s in 100% ethanol (used very 

pure ethanol),  2x 30 s in xylene (used 

very pure xylene). Avoided trapped 

bubbles , covered the samples 

immediately with a cover slip (22 mm 

x 22mm; 24 mm x 32 mm ) by used 

Mounting Solution (alcoholic) (MT4) 

and air dry the slides for approx. 30 

min. Evaluated of the sample material 

was carried out by light microscopy. 

 

Ethical consent 

The study was submitted and approved 

by the Faculty of Science, University 

of Wasit in collaboration with AL-

Karama and AL-Zahraa Teaching 

Hospitals in  Wasit- Iraq. 

 

 

Statistical analysis 

 

          The data were analyzed  using           

the following tests: 

 The Statistical Analyses of  

results were carried out by the 

help of Minitab using version 

16  statistical package . 

 Correlation Coefficient  test 

was used to find the correlation 

between different markerswith 

other parameters. 

 Fisher's Exact test was used to 

investigate comparison 

between the expression of each 

marker in patients group and 

control group.  

 The level of significance was 

0.05 (or less) in all statistical 

testing ,(p value less than 0.05). 

 

 

Results 

Chromogenic In Situ Hybridization 

(CISH) 

HER2 amplification in H mole 

The results of HER2 amplification 

between H mole patients and control 

group showed that  15(75%) patients 

from total 20 in this study have 

positive result for HER2 amplification 

,comparing with control,1(16.66%)  

from total 6 have positive result , with 

highly significant difference (p<0.05) 

table 1, fig 1 
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Table (1): HER2 amplification in H mole patients and control group 

Case 

 Amplification     

        +ve                  

Non-amplification 

           -ve               

Total 

 

No.       % NO.          %           NO.          %    

 

H mole patients  

 

  15      (75%) 

 

              5  (25%) 

 

20 (100%) 

 

Control 

 

  1       (16.7%) 

 

    5   (83.3)   

 

6 (100%) 

P value ≥0.05 

 (highly significant ,  P= 0.001) 

 

When we compared the HER2 

amplification between complete H 

mole and partial H mole , there was no 

statistical significance  (P value ≥  

0.05) . The data which was obtained 

from table  (1) showed that 7 (70%) 

out of 10  patientswith complete 

hydatidiform mole, and  8(80%) out of 

10  patients from partial hydatidiform 

mole have HER2 amplification. 

 

Table (2): HER2 amplification in complete and partial H mole patients 

Case 

 Amplification    

 +ve                 

Non-amplification 

       -ve                   

Total 

NO.           %  NO.             % 

CHM patients 7          ( 70%) (30%)         3       10(100%) 

PHM patients 8           (80%) 2  (20%)  10(100%) 

P value ≤0.05  

(No significant ) 

 

In table (3) which was involving 

HER2amplification in complete H 

mole patients and control group. The 

result was detected , that 7(70%) of 10 

complete hydatidiform mole patients  

 

showed HER2 amplification , 

compared with 1(16.66) out of  6 of 

control group. This difference was 

highly statistical significant (p value ≤ 

0.05). 
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Table(3) :HER2 amplification in complete H mole patients and control group 

Case 

       Her2 amplification              

+ ve                                    -ve              

Total 

NO.     % NO.       % 

 

CHM  patients  

 

            7(70%) 

 

3           (30%) 

 

10 (100%) 

 

Control 

 

 1     (16.66%) 

 

   5      (83.34%) 

 

6 (100%) 

 P value  >  0.05 

( highly significant, P= 0.001) 

 

Also , the same results demonstrated 

that HER2 amplification was increased  

in partial H mole patients  comparing 

with control group with highly  

statistical significant(p value > 0.05) 

 

table 4 . HER2 positive wasdetected in 

8 (80%) of 10 partial hydatidiform 

mole patients compared with 1(16.66) 

out of 6 of control group.  

 

Table (4):HER2 amplification in partial H mole patients and control group 

 

Case 

      Her2 amplification                 

 + ve                         -ve                     

Total 

NO.        % NO.        % 

 

PHM patients  

 

  8         (80%) 

 

       2         (20%) 

 

10 (100%) 

 

Control 

 

  1     (16.7%) 

 

    5      (83.3%)   

 

6 (100%) 

 P value > 0.05  

( highly significant, P= 0.001)     
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 Figure 1: Positive HER2 amplification  in hydatidiform mole tissues (CISH 

staining, Magnification: 40x10) 

 

 

Discussion 

We postulated that HER2 amplification 

could be used in the evaluation of 

hydatidiform mole. These results recorded 

high percentage from HER2 amplification 

in patients of HM , an overall success rate 

of 75% (15/20). while in control group, the 

HER2 amplification was low. LeGallo, 

R.D., et al ,(12) , they mentioned that 

HER2 amplified  were available  for 20 of 

the 23 HMs , 3 cases yielded no signal  of 

the 23 cases. HER2 amplification play 

significant roles in signaltransformation, 

cell proliferation,         development, 

differentiation,         

 

migration and tumor formation . Our 

finding indicate a discrepancy to 

tumerigensis . The amplification of HER2 

was few in control group ,  

 

because the expressed of HER2  is low 

levels in normal tissue ,but there was a 

high amplification for HER2 in both 

complete and partial hydatidiform mole. 

Therefore, did not show any significant 

differences between the types of HM . In 

similar study carried out by LeGallo, RD; 

et al.(12), for HER2 gene where found that 

in CHM ,HER2 data were positive for 10 

of the 13 ;  only 3 cases yielded no signal 

of the 13 cases. while in PHM , HER2 was 

successfully performed on all 10 cases . 

Furthermore ,over expression  of HER2 is 

associated with aggressive tumor growth 

and metastatic activity (6).      
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We mentioned that there are high for HER2 

amplification in CHM patients and  decline 

in control group. We can explain why 

amplification of HER2 few in control 

group , because innormal cells, few HER2 

molecules exist at the cell surface. So few 

heterodimers are formed and growth 

signals are relatively weak and 

controllable.  When HER2 is over-

expressed multiple HER2 heterodimers are 

formed and cell signaling is stronger, 

resulting in enhanced responsiveness to 

growth factors and malignant growth (6)  

.In amplification for HER2 gene, 

differences statistically highly significant 

were appeared between PHM patients and 

control group. The finding obtained from 

tables 3 and 4 refers to hydatidiform mole 

patients have a tendency to carcinogenesis 

and need to more follow-up . In 

conclusion, the HER2 gene amplification 

may play a crucial role in the network of 

cell-signaling processes controlling normal 

pregnancy. 

 

 

 

 

References 

 

1- Abbas, R.K and Al-Khafaji 

,K.R.(2014). Expression of P57 

Immunohistochemical Marker in 

Complete  and partial hydatidiform mole 

by using Tissue Microarray Technique. 

IOSR Journal of Applied Chemistry 

(IOSR-JAC)  . 7( 5) :90-95.   

2- Lurain ,J.R.(2010).Gestational 

trophoblastic disease I: epidemiology, 

pathology,clinical presentation and 

diagnosis of gestational trophoblastic 

disease, and management of hydatidiform 

mole. American Journal of Obstetrics.203( 

6): 531–539. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3- Cheung ,A.N.Y.; Khoo,U.S.; 

Lai,C.Y.L.; Chan, K.Y.K.; Xue,W.C.; 

Cheng,D.K.L.; Chiu,PM; Tsao,SW and  

Ngan,H.Y.S.(2004). Metastatic 

trophoblastic disease after an initial 

diagnosis of partial hydatidiform mole 

genotyping and chromosome in situ 

hybridization analysis .American Cancer 

Society .100(7): 1411-7  

4- Shih, I. M.; Mazur, M. T. and 

Kurman, R. J. (2002).Gestational 



Wasit Journal for Science & Medicine                  2016: 9(3):  (111-109)  
 

991 
 

trophoblastic disease and related lesions.In: 

Kurman RJ, editor. "Blaustein’s pathology 

of the female genital tract".5th Ed. New 

York: Springer-Verlag. P:1193–1247. 

5- Soper, J.T.(2006). Gestational 

Trophoblastic Disease.ObstetGynecol. 

108(1):176–187 

6- Yarden,R.Y. (2001). The basic biology 

of HER2 .Annals of Oncology.12 : 3-8 .  

7-  Yuka, S. ; Takeshi, S. and Taketo, K. 

; .(2014). HER2 protein overexpression 

and gene amplifcation in upper urinary 

tract urothelial carcinoma-an analysis of 

171 patients.Int J ClinExpPathol ;7(2):699-

708. 

8- Madrid, M. A. and Lo, 

R.W.(2004). Chromogenic in 

situ hybridization (CISH): A novel 

alternative in screening archival breast 

cancer tissue samples for HER-2/neu 

status.Breast Cancer Research 6 (5): 593–

600.   

9- Vijver, M.V.D; Bilous,M., Hanna ,W.; 

Hofmann,M. ;Kristel,P.; 

PenaultLlorca,F. and Rüschoff ,J., 

(2007). Chromogenic in situ hybridisation 

for the assessment of HER2 status in breast 

cancer: an international validation ring 

study .Breast Cancer Research. 9 (5):1-9  

10- Vaziri , S.A.J. ;Tubbs, R.R., 

Darlington, G. and Casey,G. 

(2001).Absence of CCND1 gene 

amplification in breast tumours of BRCA1 

mutation carriers. Mol Pathol 54(4):259-

263. 

 

11- Klapper, L.N.; Kirschbaum, 

M.H.;Sela, M. and Yarden, Y.(2000). 

Biochemical and clinical implications of 

the ErbB/HER signaling network of growth 

factor receptors. In Klein G, Woude V 

(eds): Advances in Cancer Research. New 

York: Academic Press. 25-79. 

12- LeGallo, R.D.; Stelow, E.B.; Ramirez 

,N.C. and Atkins, K.A.(2008). Diagnosis 

of hydatidiform moles using p57 

immunohisto chemistry and HER2 

Fluorescent In Situ Hybridization  .Am J 

Clin Pathol.129(5):749-755 

 

 

 

 

 

 

 

 

 

 

  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC549176
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC549176
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC549176
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC549176
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC549176

