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ABSTRACT 

Background: Microbial infections represent a major cause of miscarriage, of which viruses appear to be the most frequently involved pathogens. Among many viral causes of 
miscarriage, maternal infections caused by Herpes Virus type 1and 2, Cytomegalovirus (CMV) and Epstein-Barr virus infections are important causes. Among many possible 
causes, HLA-G was implicated in immune mechanisms, and might be involved, in pregnancy loss. Methods: Immunohistochemistry technique was used to detect placental 
infection with Herpes Virus type 1 and 2, Cytomegalovirus, and Epstein-Barr virus as well as HLAG in 40 women with spontaneous miscarriage and in 40 healthy pregnant 
women in Baghdad/Iraq. Results: The HSV-1 protein was detected in (10 %) of placental tissues from miscarriage women, HSV-2 in (37.5%) , EBV- VCA in  (22.5%) , and 
CMV in (37.5%). The positive HLA-G markers were detected in (55.0%) of placental tissues from women with live-born children and (22.5%)  of  miscarriage placental tissues 
group. The association between HLAG with HSV-1 among the placental tissues from miscarriage patients was constituting (5%), (10%) with HSV-2, (7.5%) with EBV and 
(2.5%) with CMV. Conclusion:  In conclusion, this research work could point for an important role and participation of this marker   in protection the  fetuses during 
succeeded full-term pregnancies as well as the highest expressions of HLAG with  HSV-2, lower rates of each viral agents especially in the placental tissues of healthy 
pregnant women than other pointing for its important protecting role. 
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INTRODUCTION

The causes of abortions in many cases are still unknown [1]. 
However microbial infections represent a major cause of abortion, 
of which viruses appear to be the most frequently involved 
pathogens [2].   

Among many viruses, Human Herpes viruses infections of the 
placenta may be harmful in pregnancy leading to disorders in fetal 
growth, premature delivery, miscarriage, or major congenital 
abnormalities [3], and some of them can produce chronic or 
recurrent maternal infection. In particular, CMV during pregnancy 
can reach the placenta   by viremia, following both primary and 
recurrent infection, or by ascending route from the cervix, mostly 
the following reactivation. Herpes simplex virus type 2, and less 
frequently type 1, cause recurrent infections of the genital tract 
and can lead to abortion [4]. Epstein-Barr virus, among 
herpesviruses, has been least associated with occasional 
abortions [5]. 

Among many possible causes of abortions, immunological factors 
might be attributed to abortion, yet these factors have not been 
clearly elucidated. The HLA-G implicated in immune mechanisms 
and involved in pregnancy loss. 

The aim of this study was to have an insight in the immunological 
profile in close relationship with the state of abortion through the 
determining the possible correlation between the expressions of 
the HLA-G antigens and placental infection with each of viruses 
under study: HSV-type 1, HSV-type 2, CMV, and EBV, and 
comparing results with virally- uninfected placentae using 
immunohistochemistry technique.   

METHOD 

This study was designed as a retrospective research work that 
enrolled paraffin embedded placental tissues which were 
collected from histopathological archives of Teaching 
Laboratories at AL-Yarmouk Teaching Hospital /Iraq and 
belonging to (40)  female patients with miscarriage as patients’ 
group ,where  their ages were ranged between 19 to 43 years,  
while the (40) placental tissues of the  control group were 
collected from obstetrics and gynecology wards of the same 
hospital . Expose Mouse and Rabbit Specific HRP \DAB 

Detection IHC Kit (ab80436 /2013/ Abcam), was used for 
detection of HSV1- HSV2- CMV - EBV – and HLAG after using 
their specific primary antibodies. Statistical analysis of data was 
carried out using the available statistical package of SPSS-22 
(Statistical Packages for Social Sciences- version 22). The 
significance of difference percentages (qualitative data) was 

tested using Pearson Chi-square test (
2
-test) with the application 

of Yate's correction or Fisher Exact test whenever applicable. 

RESULTS 

The IHC- expressions of the proteins of any of the tested markers 
were detected as a brownish discoloration or signal at nuclear or 
cytoplasmic localizations. The HSV-1 protein was detected in 4 
out of 40 (10 %) placental tissues from miscarriage women, 
Herpes simplex virus type-2 antigen was noticed in 15 out of 40 
(37.5%) of IHC reactions in the miscarriage placental tissues 
group. Expression of Epstein-Barr - viral capsid antigen as an IHC 
signal was detected as a brownish discoloration at nuclear 
localization. at the placental tissue samples of aborted women 
showed 22.5% (9  out of 40). The overall expression of CMV 
protein at nuclear localization   was detected in 37.5%.  
Regarding immunohistochemical staining of HLA-G protein in the 
placental tissue sections from miscarriage and successfully 
delivered women,  the  positive HLA-G markers were detected as 
a brownish discoloration at cell surface localization. The  HLA-G 
was detected by( IHC) in 55.0% (22 out of 40) of placental tissues 
from  women with live-born children  and 22.5% (9 out of 40) of  
miscarriage placental tissues group.The association between 
HSV-1 IHC with  HLAG  proteins among study groups showed 
that the positive results for both HSV-1 and HLAG were 
constituting  2.5% (1 out of 40) cases in placental  tissues of the 
miscarriage group. 

In control placental tissue group, the positive association results 
for both HSV-1 and HLAG were 5% (2 out of 40). No significant 
associations of HSV-1 with HLAG (P>0.005) among the study 
groups (Table 1).  

The positive results for both HSV-2 and HLAG constituted 10% (4 
out of 40) cases in placental tissues of the miscarriage group. In 
control placental tissue group, no positive association results for 
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both HSV-2 and HLAG was found.  No significant associations of 
HSV-2 with HLAG (P>0.005) among the study groups (Table 2). 

The positive results for both EBV-IHC and HLAG-IHC were 
constituting 7.5% (3 out of 40) of placental tissues among 
miscarriage group. In control placental tissues group, no positive 
association   results for both EBV and HLAG were found.  No 
significant associations of EBV with HLAG (P>0.005) were 

observed among the study groups (Table 3). The positive results 
for both CMV-IHC and HLAG-IHC constituting 2.5% (1 out of 40) 
of placental tissues among miscarriage group. In control placental 
tissues group, the positive association   results for both CMV and 
HLAG constituted 10 %( 4 out of 40).  No significant associations 
of CMV with HLAG (P>0.005) were observed among the study 
groups (Table 4). 

Table 1:  Association between HSV-1 and HLAG in the studied placental tissues. 

HLAG IHC Score Miscarriage Group Control Group 

HSV-1 IHC Score HSV-1 IHC Score 

Negative Positive Total Negative Positive Total 

Negative 28 
(70%) 

3 
(7.5%) 

31 
(77.5%) 

18 
(45 %) 

- 
 

18 
(45%) 

Positive 8 
(20%) 

1 
(2.5%) 

9 
(22.5%) 

20 
(50%) 

2 
(5%) 

22 
(55%) 

Total 36      (90%) 4 
(10%) 

40 
(100%) 

38 
(95%) 

2 
(5%) 

40 
(100%) 

P value                                            0.900                                               -                  

Table 2:  Association between HSV-2- IHC and HLAG in placental tissue among the miscarriage groups. 

HLAG IHC Score Miscarriage Group Control Group 

HSV-2 CISH Score HSV-2 CISH Score 

Negative Positive Total Negative Positive Total 

Negative 20 
(50%) 

11 
(27.5%) 

31 
(77.5%) 

15 
(37.5%) 

3 
(7.5) 

18 
(45%) 

Positive 5 
(12.5%) 

4 
(10%) 

15 
(37.5%) 

22 
(55%) 

 
- 

22 
(55%) 

Total 25 (62.5%) 15 
(37.5%) 

40 
(100%) 

37 
(92.5%) 

3 
(7.5) 

40 
(100) 

P value                                            0.625                                                - 

Table 3:  Association between EBV and  HLAG in the studied  placental tissue groups. 

HLAG IHC Score Miscarriage Group Control Group 

EBV CISH Score EBV CISH Score 

Negative Positive Total Negative Positive Total 

Negative 25 
(62.5%) 

6 
(15%) 

25 
(62.5%) 

18 
(45%) 

- 18 
(45%) 

Positive 6 
(15%) 

3 
(7.5%) 

15 
(37.5%) 

22 
(55%) 

 
- 

22 
(55%) 

Total 31 (77.5%) 9 
(22.5%) 

40 
(100%) 

40 
(100%) 

 
- 

40 
(100) 

P value                                                0.643                                         - 

Table 4:  Association of CMV with HLAG in the studied  placental tissues groups. 

HLAG IHC Score Miscarriage Group Control Group 

CMV IHC Score CMV IHC Score 

Negative Positive Total Negative Positive Total 

Negative 20 
(50%) 

11 
(27.5%) 

31 
(77.5%) 

16 
(40%) 

2 
(5%) 

18 
(45%) 

Positive 8 
(20%) 

1 
(2.5%) 

9 
(22.5%) 

18 
(45%) 

4 
(10%) 

22 
(55%) 

Total 28     (70%) 12 
(30%) 

40 
(100%) 

34 
(85%) 

6 
(15%) 

40 
(100) 

P value 0.160                                                               0.533 

*Significant difference between proportions using Pearson Chi-square test at 0.05 levels 

DISCUSSION 

The most frequently involved pathogens during pregnancy appear 
to be viruses. Herpes simplex virus type 2, and less frequently 
herpes simplex virus type 1, and occasionally   EBV, can cause 
recurrent infections of the genital tract, so as involve the 
fetoplacental tissue units [6]. The maternal-fetal interface is 
known to protect the fetus from destruction by the immune system 
of its mother [7]. The Human leukocyte antigen ( HLA - G) has 
been considered to play a crucial role in ensuring a successful 
pregnancy by its participant on the fetal-maternal tolerance [8]. 
Based on these results, the  observed immunological profile of 
placental tissue of miscarriage group which  is nearly in duplicate 
bulk  difference when compared to that of successful pregnant 

women and in turn these results could  point for that the 
pregnancy losses  are  aggravated  by a ‘malfunction’ of that arm 
of  immunity system, which seems to  fail to protect these  
fetuses. 

No significant association has been revealed in this study 

between HSV1 infection and HLA-G expression in the placental 

tissues of miscarriage groups.The current study revealed that the 

percentage of positive correlation results for both HSV-1 and 

HLAG was 2.5 (1/40) of miscarriage patients, we hypothesized 

that infection of extravillous trophoblast cells by HSV-1 may block 

the expression of cell surface HLA-G molecules that prevent 

immune rejection of the semi allograft fetal [9].  
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Figure 1: Microphotograph of IHC staining of trophoblastic placental tissues from miscarriage patients (red arrow): A- HSV1 in cell 
cytoplasm .B- HLAG  in cell membrane staining C- HSV2 in the cell cytoplasm. D- EBV in cell nucleus intensity .E- Negative IHC 

staining for EBV.  F- IHC staining for CMV   in the cell nucleus.

In the current study, low expression of HLAG  was noticed in 
placental tissues  among miscarriage  women  which involved  
extravillous trophoblast cells by HSV-1 , This results match with 
Hideki  and colleague ,who  showed  a reduce or  an absent of 
HLAG expression in placental tissues  in aborted  patients  
compared with normal delivered women [10] . The reasons for 
these discrepancies are not entirely clear. One of the explanation 
of such decrease in the HLAG expression in placental tissues  
could be related to the  blocks the expression of cell surface HLA-
G molecule by HSV1  that prevent immune function of this 
molecule as a result   rejection of the fetal semi allograft. In 
addition  , Hideki  and associate  have denoted  that  , extravillous 
trophoblast cells are uniquely susceptible to HSV-1  infection. 
These findings support by  Norskov-Lauritsen [11] , who had  
observed that HSV-induced cytopathic effects in mononuclear 
trophoblast cells  , and these cells are susceptible to this virus , 
moreover Monique [12]   have recorded  that  HSV-1 has  induced 
mostly  the HLA- G expression which  is up-regulated in these 
virally infected cells as well as those uninfected neighboring  
cells.  

The association between HSV-2 with HLAG showed that although 
there were no significant associations in  the pattern expression 
which revealed between the expression of HLAG protein  in 
association with HSV-2 infection  among all study groups ,   the 
current results revealed that 10% (4 out of 40 ) showed positive 

result for both HSV-2 infection and HLA-G molecule expression, 
while no association was found between HSV-2 infection and 
HLAG expression in the healthy control group . The present 
finding could support the suggestion that the  expression of HLA –
G  molecules could  abrogate in HSV-infected cells, mediated by 
the virally encoded inhibitor of the transporters associated with Ag 
presentation.These observations might provide a link between 
HSV-2 infection and spontaneous fetal loss and as supported by 
the results of a previous study [9].   

The current finding supported by the observations of Nathalie and 
associated researchers [13], who denoted that inhibition of 
intracellular HLA-G transport in human placental  cells which were  
infected with herpes simplex virus type 2. 

The association between EBV with HLAG revealed no significant 
difference as shown in this study between HLAG expression and 
EBV   infections in placental tissues in the studied   groups. The 
association between EBV infection and HLAG expression was 
revealed 7.5% (3 out of 40) while no association has been noted 
between EBV infection and HLAG expression in healthy control  
groups. In fact, the expression levels of HLAG might be 
associated with the survival of embryos.  HLA-G  protein 
expression  has been associated with pregnancy success, so this 
fact suggesting the  important  role for HLA-G in pregnancy[14; 
15].  In the current study, viruses might up-regulate the HLA-G to 
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escape the host immune attack   and as stated also by [14]. The 
present results are in agreement with Aldrich [16]   who noticed 
that high levels of expression of HLAG appeared  to protect  the 
examined allogeneic tissues in the studied cases of  pregnancies. 
On the other hand,  in  previously discussed studies denoted that 
HLA-G is suggested to be an important factor in complicated 
cases of  pregnancy such as spontaneous abortion[17]. HLA-G 
might be a key protein in the shift of the pro-inflammatory 
response to Th2, which is essential for a successful pregnancy 
[18]. Odile  showed that (EBV)- induced gene that  expressed at a 
high level by B cell lines transformed in vitro by EBV. And this 
gene expressed  at a very high level in term placenta, that induce  
a  peptides presented by trophoblast HLA-G molecules [19]. The 
recognition of MHC class I complex by KIR molecules and the 
subsequent inhibition of NK cells have been shown to be peptide-
dependent. Therefore, this peptide  may be involved in HLAG/NK 
cell receptor interaction in the decidua  and may contribute to 
maternal tolerance. So this may reflect the association between 
EBV and HLAG in the current study, on the other hand, this 
correlation may reflect the immune mechanism of HLAG toward 
this virus. Although  HLA-G displays  restricted polymorphism but 
may act  like classical MHC class I molecules, is capable of 
binding peptides and is expressed at the cell surface [19]. 

 The association between CMV with HLAG marker showed no 
significant difference have revealed between the expression of 
HLAG   and CMV   infections in placental tissues among all  study  
groups. Herein, the association between CMV infection and 
HLAG expression revealed in 2.5%  (1 out of 40 ) of placental 
tissue of miscarriage women while 4 times increased levels 10% 
(4 out of 40) have been  revealed to have of placental control 
tissue  association between this viral  infection and this marker. 
The current results are pointing  to the role of such HLAG 
immunological markers  in affecting the  pregnancy outcome.  In 
this respect and supporting our results  Hviid, has denoted that 
cytokines and the epigenetic status of the HLA-G gene are  the 
most important  factors  which could regulate the  HLA-G 
expression in placental tissues. In addition, in the early pregnancy 
and at maternal-fetal interface, intrauterine HCMV infection was 
found to be closely  related to the HLA-G expression [20].  Most 
previous studies on this HLA-G biomarker  have suggested that a 
decreased the expression of  HLAG is a companied an  alteration 
and modification of cytokine expression which are commonly 
observed during HCMV infection [21]. It is known that during CMV 
infection, the most important cytokines in relation to such  viral 
infection are  IL-10 and IFN-γ  which  has been reported to induce 
HLA-G expression[22; 23]. Furthermore, the majority of evidence 
has  suggested  that a breakdown in immunological maternal-fetal 
interactions may lead to recurrent or occasional fetal loss [24]. 
Another possible  observation that downregulation of HLAG  that  
the cytoplasmic tail of HLAG appears to confer resistance to 
human cytomegalovirus mediated downregulation, in addition, the 
HCMV derived cytokine mimetic  IL-10 gene As a result  up-
regulates HLAG [25].In conclusion the highly significant rate 
positive - HLAG protein which was detected in placental tissue of 
women with live-born- children  could point for an  important role 
and participation  of this marker   in protection the  fetuses during 
succeeded full-term pregnancies as well as the highest 
expressions of   HLAG with  HSV-2, lower rates of each viral 
agents especially in the placental tissues of healthy pregnant 
women than other pointing for its important protection role .    

REFERENCES  

1. Oliver A, Overton C. (2014). Diagnosis and management of 
miscarriage. Practitioner. 258(1771):25-8, 3. 

2. Khameneh ZR, Hanifian H, Barzegari R, Sepehrvand N.( 
2014 ) Human parvovirus B19 in Iranian pregnant women: a 
serologic survey. Indian J Pathol Microbiol.  57(3):442-4.  

3. Di Stefano M, Calabrò ML, Di Gangi IM, Cantatore S, 
Barbierato M, et al. (2008) In Vitro and In Vivo Human 
Herpesvirus 8 Infection of Placenta. PLoS ONE 3(12): 4073. 
doi:10.1371 . 

4. Nigro G, Mazzocco M, Mattia E, Di Renzo GC, Carta G, 
Anceschi MM(2011). Role of the infections in recurrent 

spontaneous abortion. J Matern Fetal Neonatal Med. 
24(8):983-9.  

5. Avgil M, Ornoy A.( 2006). Herpes simplex virus and Epstein-
Barr virus infections in pregnancy: consequences of 
neonatal or intrauterine infection. Reprod Toxicol. 21(4):436-
45. 

6. Giovanni  Nigroi ,Manuela Mazzocco, Elisabetta  Mattia, 
Giancarlo  Direnzo et.al., (2011)  , Role of the infections in 
recurrent spontaneous abortion . The Journal of Maternal-
Fetal and Neonatal Medicine; Informa UK, Ltd. ISSN 1476-
7058. 

7. Loustau, M. Wiendl, H. Ferrone, S. and Carosella, E. D. 
(2013). HLA-G 2012 conference: the 15-year milestone 
update. Tissue Antigens, Vol. 81, (3), pp. 127-136. 

8. Cecati, M. Giannubilo, S. R. Emanuelli, M. Tranquilli, A. L. 
and Saccucci, F. (2011).HLA-G and pregnancy adverse 
outcomes. Med Hypotheses, Vol. 76(6), pp. 782-784. 

9. Schust DJ, Hill AB, Ploegh HL. (1996 )Herpes simplex virus 
blocks intracellular transport of HLA-G in placentally derived 
human cells. J Immunol 157:3375-3380. 

10. Hideki Koi  , Jian Zhang  , Antonis Makrigiannakis  , Spiro 
Getsios  , Colin D. MacCalman ,  et. al.  (2002). 
Syncytiotrophoblast Is a Barrier to Maternal-Fetal 
Transmission of Herpes Simplex Virus.  Biol Reprod  
67(5):1572-9. 

11. Norskov-Lauritsen N, Aboagye-Mathisen G, Juhl CB, 
Petersen PM, Zachar V, Ebbesen P (1992). Herpes simplex 
virus infection of cultured human term trophoblast. J Med 
Virol; 36:162–166. 

12. Monique Lafon , Christophe Prehaud1, Françoise Megret , 
Mireille Lafage , Gaël Mouillot , Michèle Roa1, Philippe 
Moreau , Nathalie Rouas-Freiss , and Edgardo D. Carosella  
(2005). Modulation of HLA-G Expression in Human Neural 
Cells after Neurotropic Viral Infections  .J. Virol. vol. 79 no. 
24 15226-15237. 

13. Nathalie Rouas-Freiss, Rachel Marchal-Bras Gonc¸Alves , 
Catherine Menier, Jean Dausset, and  Edgardod. Carosella 
(1997). Direct evidence to support the role of HLA-G in 
protecting the fetus from maternal uterine natural killer 
cytolysis. Natl. Acad. Sci. USA Vol. 94, pp. 11520–11525.  

14. LeMaoult, J., Le Discorde, M., Rouas-Freiss, N., Moreau, P., 
Menier, C., McCluskey, J. and Carosella, E.D. (2003) 
Biology and functions of human leukocyte antigen-G in 
health and sickness. Tissue Antigens, 62, 273–284. 

15. Hunt, J.S., Petroff, M.G., McIntire, R.H. and Ober, C. (2005) 
HLA-G and immune tolerance in pregnancy. FASEB J., 19, 
681–693. 

16. Aldrich, C.L., Stephenson, M.D., Karrison, T., Odem, R.R., 
Branch, D.W., Scott, J.R., Schreiber, J.R. and Ober, C. 
(2001) HLA-G genotypes and pregnancy outcome in couples 
with unexplained recurrent miscarriage. Mol. Hum. Reprod., 
7, 1167–1172. 

17. Yie SM, Li LH, Li YM, Librach C (2004). HLA-G protein 
concentrations in maternal serum and placental tissue are 
decreased in preeclampsia. Am J Obstet Gynecol,191(2): 
525-529. 

18. Jyothi V. Mallia, Dhanjit Kumar Das and Anurupa 
Maitra(2012). The role of HLA in Human Pregnancy,  Int J 
Hum Genet, 12(1): 33-36. 

19. Odile Devergne, Aurore Coulomb-L’Hermine', Francis Capel,  
Marle`ne Moussa, and Fre´de´rique Capron (2002). 
Expression of Epstein-Barr Virus-Induced Gene 3, an 
Interleukin-12 p40-Related Molecule, throughout Human 
PregnancyInvolvement of Syncytiotrophoblasts and 
Extravillous Trophoblasts. American Journal of Pathology, 
Vol. 159, No. 5.  

20. Hviid TV. (2006). HLA‐G in human reproduction: aspects of 
genetics, function and pregnancy complications. Hum 
Reprod Update;12:209-32. 

21. Couper KN, Blount DG, Riley EM. (2008) IL-10: the master 
regulator of immunity to infection. J Immunol;180:5771-7. 

22. Ugurel S, Rebmann V, Ferrone S, Tilgen W, Grosse‐Wilde 
H, Reinhold U. (2001 ). Soluble human leukocyte antigen—
G serum level is elevated in melanoma patients and is 

http://intl.biolreprod.org/search?author1=Hideki+Koi&sortspec=date&submit=Submit
http://intl.biolreprod.org/search?author1=Hideki+Koi&sortspec=date&submit=Submit
http://intl.biolreprod.org/search?author1=Jian+Zhang&sortspec=date&submit=Submit
http://intl.biolreprod.org/search?author1=Jian+Zhang&sortspec=date&submit=Submit
http://intl.biolreprod.org/search?author1=Antonis+Makrigiannakis&sortspec=date&submit=Submit
http://intl.biolreprod.org/search?author1=Spiro+Getsios&sortspec=date&submit=Submit
http://intl.biolreprod.org/search?author1=Spiro+Getsios&sortspec=date&submit=Submit
http://intl.biolreprod.org/search?author1=Spiro+Getsios&sortspec=date&submit=Submit
http://intl.biolreprod.org/search?author1=Colin+D.+MacCalman&sortspec=date&submit=Submit
http://intl.biolreprod.org/content/67/5/1572.full#aff-1
http://intl.biolreprod.org/content/67/5/1572.full#aff-1
http://intl.biolreprod.org/content/67/5/1572.full#aff-1
http://jvi.asm.org/search?author1=Monique+Lafon&sortspec=date&submit=Submit
http://jvi.asm.org/search?author1=Christophe+Prehaud&sortspec=date&submit=Submit
http://jvi.asm.org/search?author1=Christophe+Prehaud&sortspec=date&submit=Submit
http://jvi.asm.org/search?author1=Fran%C3%A7oise+Megret&sortspec=date&submit=Submit
http://jvi.asm.org/search?author1=Mireille+Lafage&sortspec=date&submit=Submit
http://jvi.asm.org/search?author1=Mireille+Lafage&sortspec=date&submit=Submit
http://jvi.asm.org/search?author1=Ga%C3%ABl+Mouillot&sortspec=date&submit=Submit
http://jvi.asm.org/search?author1=Mich%C3%A8le+Roa&sortspec=date&submit=Submit
http://jvi.asm.org/search?author1=Mich%C3%A8le+Roa&sortspec=date&submit=Submit
http://jvi.asm.org/search?author1=Philippe+Moreau&sortspec=date&submit=Submit
http://jvi.asm.org/search?author1=Philippe+Moreau&sortspec=date&submit=Submit
http://jvi.asm.org/search?author1=Nathalie+Rouas-Freiss&sortspec=date&submit=Submit
http://jvi.asm.org/search?author1=Nathalie+Rouas-Freiss&sortspec=date&submit=Submit
http://jvi.asm.org/search?author1=Edgardo+D.+Carosella&sortspec=date&submit=Submit


Hamid et al                                                                                                                Mintage journal of Pharmaceutical & Medical Sciences│8-12 

Vol 5 Issue 2, Apr-June 2016                                             www.mintagejournals.com                                                                                         12 

further increased by interferon‐alpha immunotherapy. 
Cancer;92:369-76. 

23. Rizzo R, Mapp CE, Melchiorri L, et al.( 2005). Defective 
production of soluble HLAG molecules by peripheral blood 
monocytes in patients with asthma. J Allergy Clin Immunol 
115:508-13. 

24. Wafaa M. Aboul Enien, M.D  Nashwa A. Abou Khedr, M.D. 
Amal Z. Azzam, M.D Nagwa G. Rizk, M.D. Tarek A. Karkour, 
M.D. (2006)  Cytomegalovirus and the expression of 

immunological markers in reproductive failure. Middle East 
Fertility Society Journal Vol. 11, No. 2. 

25. Barel. M.T., Ressing ,M., Pizzato,N., Van Leeuwen, D., Le 
Bouteiller ,P., Lenfant, F., and Wiertz, E.J.( 2003). Human 
cytomegalovirus-encoded US2differentially affects surface 
expression of MHC class Ilocus products and target 
membrane –bound, but not soluble HLA-G1for degradation 
.j, Immunol. 171, 6757-6765. 

 


