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Summary: 

Background: Infectious mononucleosis (IM) is a lymphoproliferative disease caused primarily by the 
Epstein-Barr virus (EBV) infection. The initial viral infection by EBV occurs in B lymphocytes and is 
followed by an extensive proliferation of T lymphocytes. Previous studies on immunity to EBV 
(including IM) have mainly focused on activation of peripheral blood T cells, which are responsible for 
the lymphocytosis in blood during acute IM. 
Patients and Methods: Indirect immunofluorescence technique analysis was performed to detect the 
percentage of CD3, CD4, CD8, CD19, and CD56 positive lymphocytes. 
Results: Our results on the phenotype of T cells in samples from patients with infectious mononucleosis 
showed that there is a significant increase in percentage of CD8+ T-cells when compared with healthy 
group. In addition, increased in percentage of CD3 T-cells and moderately increase in CD56 (NK) cells. 
CD4 and CD19 percentage were significantly decrease in comparison with healthy control.  
Conclusion: Acute infectious mononucleosis is characterized by a marked increase in the percentage of 
CD3 and CD8 T- cells with a slight increase in CD56 percentage. A marked decrease in CD19 percentage 
and CD4/CD8 ratio was noticed.  
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Introduction: 
Infectious mononucleosis (IM) is an acute infection 
characterized by high fever, sore throat and 
lymphadenopathy especially in the cervical lymph 
nods. It is mainly caused by Epstein - Barr virus 
(EBV), a gamma herpes virus that is believed to infect 
90% of the world’s population. It's most common 
presentation is a flue-like illness called Infectious 
mononucleosis, which usually resolves on it’s own, 
but can also be caused by the Cytomegalovirus 
(CMV), Herpes simplex viruses (HSV)-1 and 2,  
Varicella- zoster virus (VZV) and Human herpes 
viruses (HHV) -6, 7 and 8. These viruses are members 
of one family Herpesviridae, all of them share 
properties including a genome of double-stranded 
linear DNA core surrounded by icosahedra 
nucleocapsid symmetry, and a viral envelops (1) (2). 
They also share the biological properties of latency 
and reactivation, which cause recurrent infections in 
the host (2). The cellular adaptive immune defense 
against IM involves both nonspecific and antigen- 
specific phases. Eradication of infection is likely 
dependent upon classical CD4+ and CD8+ cytotoxic 
T-lymphocyte (CTL) responses. These cells express a 
large number of different molecules on their surface, 
named CD markers. These markers have the capacity 
to receive and transmit signals from the environment  
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And to execute effectors function. In both human 
disease and murine experimental infection, cellular 
immunity is determined by the polarization of CD4+ T 
cell subsets (3), (4) and (5).  The CD4+ and CD8+ 
glycoproteins characterize the two main 
subpopulations of T- lymphocytes. The CD4+ T cells 
are involved in the regulation function (helper/ 
inducer) of the immune response and the CD8+ Tcells 
have suppressive and cytotoxic activity. T- cell 
function releasing involves the respective recognition 
of CD4 and CD8 by class 11 and class 1 HLA 
structures which represent their natural ligands (5). 
The count of CD4+ and CD8+ T lymphocytes in the 
peripheral blood is a major test in the hematological 
follow-up of the diseases with immune response had 
shown atypical cells. Persons  with  severe  cellular  
immunodeficiency  might  develop  fulminant  
mononucleosis  or  monoclonal B cell malignancy. By  
comparison,  individuals  with  intact  immune  
function  could  control  the proliferative  potential  of 
EBV-infected  lymphocyte  and  get  the  proper 
regulation of replication  within pharyngeal  epithelia,  
thus  preventing  the  emergence of 
lymphoproliferative  disorders  and  cancer (6). After 
2-3 weeks,  in  typical IM  patients,  Lymphocytosis  
might  reach  50% of total  peripheral  WBCs, of 
which  10-20% or more  were  seen  as  atypical cells 
(7). In the first week of illness atypical cells proved to 
be T-cells, mainly supressor/cytotoxic CD8 subset.  
These cells  could  be stimulated  in a cytotoxic  
response  against EBV  infected  B cells  that  
expresses  lymphocyte- determined membrane antigen 
(7). So, part of IM might reflect a rejection   reaction 
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against virally converted lymphocyte (8). Atypical 
lymphocytes had shown to be neither MHC- restricted 
nor EBV specific. They  could act  in  a responsible  
way  to  prevent the unchecked  expansion of  EBV  
transformed  B lymphocytes (7). Also, atypical 
lymphocytes had been  reported  to be  seen  in  blood  
of  patients  with  CMV, adeno virus,  rubella  and  
Toxoplasma gondii (7) .T cell immunity plays an 
important role in the clinicopathology of EBV 
associated diseases.  An EBV- induced IM is a 
common self-limiting disease. However, other EBV- 
associated diseases, including chronic active EBV 
infection (CAEBV),  NK cell lymphoma (NKL) and 
Hodgkins lymphoma (HL),  exhibit distinct  clinical 
features (9).   
 
Patients and Methods: 
Subjects: The present study included 25 children with 
infectious mononucleosis (IM). Clinical diagnosis of 
IM was confirmed based on fever, lymphadenopathy, 
splenomegaly, lymphocytosis (> 50%), atypical 
lymphocytes (> 10%) in blood smears and the elevated 
levels of IgM antibody against EBV capsid antigen. 
The control group consists of 25 age-matched healthy 
children.      
 Methods:  Lymphocye separation  the 
isopaque-ficol technique originally described by 
Boyum (10) in1968 was used for Lymphocyte 
separation was done as following: Two and a half ml 
of blood which was collected in EDTA tubes were 
diluted with phosphate buffer saline (PBS) complete 
medium 1:1 v/v. Then after dispense 4ml of 
lymphocyte separation medium (lymph prep) into a 
10ml centrifuge tube. 2.5 ml of the diluted blood 
sample was carefully layered on the top of the 
separation medium and centrifuged for 30 minutes at 
2500 rpm at 20ºc, after centrifugation, the 
lymphocytes formed a grey-colored layer at the 
interface of the blood plasma and the separation 
medium. Using Pasteur pipette, the supernatant blood 
plasma aspirated down to the upper surface of the 
lymphocyte layer and the layer of lymphocytes 
aspirated with a sterile Pasteur pipette. Then the 
lymphocyte was transferred to a centrifuge tube 
containing at least three times the volume of PBS and 
suspend evenly. Then lymphocyte suspension was 
centrifuged at 1000 rpm for 10 minutes and the 
supernatant was aspirated and discarded and the cell 
pellet was resuspended in fresh PBS complete medium 
by gentle drawing the cells in and out of a Pasteur 
pipette, then repeat (but, at 1500 rpm) centrifugation 
and resuspension in PBS complete medium another 
two times, then resuspend in the medium for IFT. 
Indirect fluorescent antibody test (IFAT) for counting 
lymphocyte subsets A-Principle:Indirect fluorescent 
antibody test for the detecting of CD-antigen depends 
on two steps, the first step leads to the binding of 
primary antibody to specific cell antigen. The second 

step allows the detection of specific CD-antigen when 
anti-mouse immunoglobulin IgG fluorescinated 
conjugates is added to be examined by 
immunofluorescent microscope. The positive samples 
show an apple green fluorescent corresponding to 
areas of cell surface where primary antibody bound. 
B- Assay procedure, according to the information 
supplied by Slaper-Cortenbach Company. 
C-Calculation of the results: Slides were examined 
under 40X-magnification of a fluorescent microscope. 
Their dark green staining identified positively labeled 
cells. Two hundred cells were counted to determine 
percentage of reactivity of the tested monoclonal 
antibodies figure 1. 
Statistical analysis: Data have been analyzed 
statistically using UPSS program version 10. Results 
were expressed using simple statistical parameters 
such as mean and standard deviation. Analysis of 
quntitation data was done using t-test and ANOVA. 
Acceptable level of significance was considered to be 
less than 0.05. 
 
Results: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure (1): Slides of indirect immunofluorescence 
microscope at 490 nm. Positive cells give green-
apple when stained with FITC-labeled antibodies 
after exposure to UV-light to see lymphocytes. (400 
x) 
 
Lymphocyte phenotype by IFAT showed that there 
was a significant increase in the percentage of CD3 
and CD8 in IM group (83.5 ± 6.5) and (54.9 ± 7.8) 
respectively in comparison with healthy group (72.2 ± 
5.8) and (23.9±3.6) respectively (p< 0.0001). A 
significant decrease in the percentage of CD4 and 
CD19 in IM group (20.03± 5.6) and (6.4 ±1.6) (p< 
0.0001) respectively when compared with healthy 
group (34.2±5.4) and (9.5±1.4) respectively. 
Percentage of CD56 showed no significant increase 
(9.4±1.9) in comparison with healthy group (8.3±1.04) 
(P=0.028). CD4/CD8 ratio was (0.36) significantly 
lower than healthy group (1.43). See figures (2, 3, 4, 5 
and 6) 
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  Figure (2): Percentage of CD3 in infectious 
mononucleosis group and healthy control group. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure (3): Percentage of CD8 in infectious 
mononucleosis group and healthy control group. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure (4): Percentage of CD4 in infectious 
mononucleosis group and healthy control group. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure (5): Percentage of CD19 in    infectious 
mononucleosis group and healthy control group. 
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Figure (6): Percentage of CD56 in infectious 
mononucleosis group and healthy control group. 
 
Discussion: 
The obtained results showed that infectious 
mononucleosis caused by EBV significantly changes 
the percentages and absolute counts of several 
peripheral blood lymphocyte subpopulations. Acute 
EBV infection induces a vigorous CD8+T cell immune 
response, which is believed to be responsible for the 
control of viral replication and establishment of 
latency (8), (11), (12) and (13). In the present study, 
much higher increased percentage of CD8+T cells in 
EBV-infected patients group in comparison with 
healthy control. This could be attributed to the fact that 
MHC antigens are important for T-cell activation, if 
the antigen presenting cells (APCs) presented the 
antigen in association with MHC Class1. Also, this 
may activate Th1 and macrophage to secret IL-2 
which increase CD8+ division. CD8+T cells have a 
cytotoxic/ suppressor function of killing infected cells. 
They also release lymphokines like TNF-alpha and 
INF-gamma. Higher increase in the percentage of T 
cells (CD3) in EBV group was obtained when 
compared with healthy control group. The reason of 
elevated percentage of CD3 cells in IM as with CD8+ 
after expansion of lymphocytes with IL-2 (14).Our 
results showed, no significant difference was detected 
in the percentage of CD56 between IM and healthy 
control group. The reasons of these criteria are due to 
CD56 cells which are important during the early phase 
of infections, especially in certain viral infections (15), 
(16), and (17). NK cell (CD56) produces a group of 
cytokines and chemokines, namely, IFN-gamma, 
lymphotactin, macrophage inflammatory protein-1α 

(MIP-1α), MIP-1β, and RANTES from subset of NK 
cells. IFN-γ plays a key role in the initial antiviral 
response because it induces a number of functional 
effects on macrophages, namely, induction of MHC 
Class 1 expression, increased Ag presentation, 
production of antimicrobial oxygen and nitrogen 
intermediates, and release of IL-12. By IL-12, the 
CD56 cells produced IFN-γ contribute to the 
differentiation of T cells into Th1 and T cytotoxic cells 
(TC cells) (18) (19). The percentage of CD19 (B cell) 
in IM group was much lower than that in healthy 
control group. Such a finding may be due to higher 
affinity to infection between the receptor CD21 of B 
cells and gp350 of the EBV leads to phagocyte of the 
infected cells .Also, it might be due to CD4+ T cells 
polarization towards Th1which in turn directs the 
response towards cell mediated immunity, while Th2 
is directed towards antibody production (20). CD4 
count was found to show lowest level in IM group 
However, it showed high level in healthy control and 
such a result agrees with other previous studies 
(8),(21)and (22) which revealed that percentages of 
CD4+ was significantly decreased. Lowering of CD4+ 
may result from cell apoptosis resulting in selective 
detection of IL-2 and IFN-γ and protein oxidation by 
the oxygen free radicals. A number of studies have 
shown that there is a much greater propensity for 
detectable colonel expansions to develop in the CD8 
than the CD4 compartment over time in healthy 
donors, and some of these have now been clearly 
linked to ongoing responses to persistent viral 
infections such as EBV (23). In IMLS, CD4+/CD8+ 
ratio was significantly lowest IM group than those in 
healthy control group. This agrees with other studies 
(8), (11), (21)and(14) which reported the reversed ratio 
(CD4+/CD8+) and high increase proportions of 
activated HLA-DR+ CD4+ and CD8+T lymphocytes 
in the peripheral blood.  
 
Conclusion: 
Acute infectious mononucleosis is characterized by a 
marked increase in the percentage of CD3 and CD8 T- 
cells with a slight increase in CD56 percentage. A 
marked decrease in CD19 percentage and CD4/CD8 
ratio was noticed.  
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