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Abstract 
There were investigated levels of pro-inflammatory and regulatory cytokines (IL-1β, IL-6 and 
IFN-γ) in women of reproductive age in periods of exacerbation and remission of chronic infection 
caused by the herpes simplex virus in purpose to study the pathogenetic features of the course of 
HSV infection. It is shown that both the period of exacerbation, and the period of clinical remission 
of chronic herpes infection are characterized by increased production of IFN-γ, IL-1β and IL-6. 
However, only the mean values of IL-1β were significantly different in periods of exacerbation and 
remission. Moreover, patients with chronic herpes infection revealed significant heterogeneity of 
individual values of measured cytokines (IL-1β, IL-6 and IFN-γ), which does not depend on the pe-
riod of clinical disease. 
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1. Introduction 
The problem of infection caused by the herpes virus, is certainly relevant. The most common pathological con-
ditions are caused by the herpes simplex virus types and 2 (HSV1, 2). There was marked the increase in the fre-
quency of distribution of chronic HSV-infection. More than half of all patients faced with the relapses of the 
disease [1]-[4]. In addition, at the present time it is proved that the localization of the process has no clear con-
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nection with the type of virus. This fact let us to speak about chronic HSV-infection caused by 1-st and 2-nd 
type viruses regardless of the localization of the process [5] [6]. Problem remains unclear why the infection does 
not occur in the complete elimination (eradication) of the virus. Perhaps this “inadequate” response is deter-
mined by the biological properties of the virus: its low immunogenicity, the ability for mimicry and “escape” 
from the immune surveillance. These properties predispose to long-term persistence of the pathogen and the de-
velopment of a chronic process [7]-[10]. Preservation of the virus in the host (latency) is the cause of recurrent 
exacerbations of the disease [11] [12]. 

It remains incomprehensible failure of immune surveillance for recurrent chronic HSV-infection in a full set 
of antiherpetic immune responses of the host [9] [13]-[15]. Perhaps this is due to the fact that antibodies pro-
duced in patients with chronic HSV-infection have weak protective effects. It is also possible that antibodies 
with the protective effects associate only with a specific antigenic site which may be a latent in herpes virus 
[16]-[18]. For chronic recurrent HSV-infection, a wavelike course is typical. One of the main causes of acute 
exacerbations of chronic HSV process considered immunological changes in the system of interferon and cyto-
toxic cells [7] [19]-[21]. In this case, in more severe HSV infection ability to produce α/β and γ-interferons was 
reduced [9] [21] [22]. At the same time, there are studies showing that in case of inapparant type of viral process 
viral replication occurs, perhaps in the cells of the epithelium. It is not detected quantitative and functional defi-
ciency of this or that link of immunity [5] [6]. Moreover, the antigenic stimulation, leads to activation of a hu-
moral link, increased production of proinflammatory cytokines (IL-1β, IL-8), IFN-α, increasing the number of 
natural killer cells [18] [23]. 

Cytokines of the first phase of immune response trigger the cascade of reactions that activates immune recog-
nition and prevent the development of visible lesions of inflammation and generalized reactions [6] [16] [19] 
[24]. Stage of antigen processing and presentation is very important in the development of immune response [11] 
[25]. In this regard, an important factor in the study of pathogenesis of chronic HSV-infection is examination of 
first-phase cytokine levels in the serum of patients [14] [15] [26]. However, studies that reflect the nature of the 
cytokine production in the period of remission of chronic HSV-infection, represented by single studies [11] [15]. 
There are data that indicate the presence of viral replication in the epithelial cells during the clinical well-being 
[1] [5]. 

Perhaps the activity of the inflammatory process in remission of the pathological process determines the fur-
ther development of the disease, its severity and the possible emergence of immune disorders. Additionally, in 
women of reproductive age it may cause the development of pathological processes of the reproductive sphere. 
Herpes virus is able to spread by all known ways including transplacental. Consequently, the presence of chron-
ic HSV-infection in the mother is a risk factor for the fetus infection and developing of pathological conditions 
of varying severity [27] [28]. 

All of the above determines the theoretical and practical importance of studies on the in-depth study of the 
immunopathogenesis of chronic inflammatory process caused by the herpes simplex virus types 1 and 2 in re-
mission and the comparison of this process with a period of exacerbation. 

The aim of this study was to examine the activity of immune reactions of the first phase in women of child- 
bearing age with chronic HSV-infection and the comparison of these reactions in periods of exacerbation and 
remission of the disease by assessing the levels of certain cytokines in the blood serum. 

2. Materials and Methods 
According to the aim of study on the basis of municipal health care institutions “Novosibirsk Regional Derma-
tology and Venereal Health center” during the period from February to September 2012 there were examined 94 
patients with chronic herpes infection at the age of 19 to 35 years. It has long confirmed the lack of uncondition-
al correlation between the defeat of the urogenital sphere and HSV type 2 virus, and between orofacial and type 
1. In this regard, the study included women with chronic herpes infection caused HSV types 1 and 2. 

All patients gave informed consent to participate in the study, which is consistent with the ethical standards 
developed in accordance with the Helsinki Declaration. The surveyed groups were comparable in age. 

It was formed by two main groups of patients. Laboratory criteria for inclusion in the study group I and II was 
the presence of high titers of specific antibodies in antiherpetic examined patients. 

The first group (I group) were 49 patients with a diagnosis of the chronic herpes infection caused by HSV1 or 
type 2 in the acute stage. Inclusion criteria for group I was to confirm the diagnosis of case history, clinical, la-
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boratory and instrumental methods of research. Clinical criteria for inclusion in the study was the presence of 
group I patients the classical clinical picture (local swelling, redness, itching, vesicular rash). The time from the 
start of acute illness does not exceed 3 days. 

The second group (II group) were 45 patients with a diagnosis of the chronic herpes infection caused by 
HSV1 or type 2 in remission. Inclusion criteria for group II was to confirm the diagnosis of case history, clinical, 
laboratory and instrumental methods of research. Also, the criterion for inclusion in the study group II was the 
lack of specific herpes sores for at least one month prior to the survey, as well as the absence of a period of three 
months prior to the study of any acute inflammatory diseases of bacterial and viral etiology. 

Middle age of patients in first group was 23 years old, and in the second group—29 years old. Exclusion cri-
teria for both groups was the presence of the examined patients of any chronic inflammatory diseases of non-
herpetical nature or pathological non-inflammatory processes that can have an effect on the functional state of 
the immune system. As an exclusion criterion for both groups was the conduction previously immunoactive 
therapy. 

Determination of the concentrations of interleukins—IL-1β, IL-6, interferon-gamma (IFN-γ) in serum was 
carried out using commercial test kits for ELISA produced by “Cytokine” company (Russia) at the manufac-
turer’s instructions. ELISA results were recorded on a vertical photometer “Uniplan” at a wavelength of 450 nm. 

The resulting digital data were subjected to statistical analysis and are presented in tabular form. Data analysis 
was performed using the software package Statgrafics. The significance of the differences in the variation series 
of unrelated samples was evaluated using the Mann-Whitney test. Data in the tables are presented as M ± m, 
where M—mean, m—error of the mean. Considered significant difference between the compared series with a 
confidence level of 95% (P < 0.05). As normative there were used own data obtained in the study of cytokine 
levels of healthy women [29]. 

3. Results and Discussion 
When evaluating cytokines in serum of patients groups I and II were detected following patterns, which are pre-
sented in Table 1. 

Analyzing the table data, it should be noted that IL-1β has significantly higher means in both stages of a pa-
thological process when compared with the standard values. In studying the levels of IL-1β in the examined 
groups showed a significant difference between the performance of the compared groups (P < 0.01). In group I 
of patients with exacerbation of HSV infection, level of IL-1β was nearly 9 times greater than normal value (P < 
0.001), as well as more than two times higher than in remission of herpes infections. In group II, IL-1β level was 
significantly lower than in exacerbation (P < 0.01). At the same time the level of IL-1β in group II was more 
than 3 times higher than normal value (P < 0.001). Significant heterogeneity of the index in both groups should 
be noted. Thus, in patients with acute exacerbation of chronic process level of IL-1β ranged from 3.21 pg/ml to 
1150.04 pg/ml, and in remission—from 2.12 pg/ml to 235.21 pg/ml. In both groups, there were persons with a 
very high score, and with its extremely low values, as well as the level of the indicator corresponding to the 
adaptive norm. 

Heterogeneity of individual values of IL-1β in both groups shows varying macrophage activity level in pa-
tients with chronic HSV-infection both at exacerbation and remission. Only some part of patients with 

 
Table 1. Levels of IL-1β, IL-6, IFN-γ serum in patients with exacerbation and remission of chronic herpes 
infection.                                                                                  

 Group IL-1β (pg/ml) 
M ± m (min-max) 

IL-6 (pg/ml) 
M ± m (min-max) 

IFNγ (pg/ml) 
M ± m (min-max) 

I Exacerbation (group I) 
(n = 49) 

214.44 ± 40.98*** 
(3.21 - 1150.04) 

79.49 ± 8.18** 
(24.41 - 260.03) 

52.53 ± 4.79*** 
(12.24 - 134.05) 

II Remission (group II) 
(n = 45) 

84.40 ± 13.77*** 
(2.12 - 235.21) 

61.81 ± 5.11* 
(23.41 - 127.15) 

58.22 ± 5.51*** 
(18.02 - 179.04) 

III Norm М ± m 
(−2δ - +2δ) 

23.57 ± 2.94 
(15.99 - 31.13) 

25.27 ± 3.82 
(15.23 - 35.31) 

35.78 ± 2.86 
(28.67 - 42.49) 

  РΙ−ΙΙ < 0.01 РΙ−ΙΙ > 0.05 РΙ−ΙΙ > 0.05 

Note: Norm—own data (Obukhova O.O., Trunov A.N., et al., 2006); significance of the difference: Compared with the norm; *P < 
0.05; **P < 0.01, ***P < 0.001. 
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exacerbation of HSV-infection showed a significant increase of IL-1β (about 25%). This could indicate a lack of 
stimulation by the herpes simplex virus monocytes/macrophages system. At the same time, the presence in 
group II patients with high values of IL-1β activity shows the activity of inflammation not only in acute, but also 
in the period of clinical remission. This may be a confirmation of published data on the presence of viral replica-
tion in the epithelial cells during the clinical well-being. 

It is known that pro-inflammatory cytokine IL-6 is involved in the process of chronization. Moreover, IL-6 is 
capable of, at certain stages of the inflammatory process, inhibit the synthesis of IL-1β and strengthen the 
processes of antibody production in the second phase of the immune response. Mean content in serum of pa-
tients of group I significantly (more than 3 times) exceed reference values (P < 0.01). The average content of 
IL-6 in group II was more than 2 times higher than normal, and the excess was also significant (P < 0.05). When 
comparing the mean values of IL-6 in groups I and II mentioned higher level of IL-6 in acute compared with a 
period of clinical remission, but this excess was not significant (P > 0.05). The results may be a reflection of the 
higher intensity of the inflammatory response in acute. However, the activity of inflammatory processes is quite 
heterogeneous in both groups. This may explain quite distinct individual variation values of IL-6 in comparison 
groups. 

Sufficiently high level of IL-6 could be explained with a point of view of its increased production in chronic 
infectious processes. However, one should take into account its expression by activated cells of macrophage link 
in the initial stages of developing an infection or its reactivation. In this case, high levels of IL-6 in group II may 
be an indication of the presence of viral replication in remission. The consequence of this is the development of 
an inflammatory response and interrecurrent period. 

When outlining the contents of the endogenous immune stimulant IFN-γ, noted that in the serum of patients in 
group I, with exacerbation of chronic herpes infection level of IFN-γ was at 1.5 times more than normal values 
of the studied indicator, and this increase was significant (P < 0.001). In group II, level of IFN-γ was at 1.6 times 
more than the normal values, which was also significant (P < 0.001). In analyzing the content of IFN-γ between 
the groups being compared, it was noted that in remission of HSV-infection (II group) it was determined the 
tendency of the increase of the level of IFN-γ compared with exacerbation (I group), but this excess was not sig-
nificant (P > 0.05). 

In analyzing the content individual values of IFN-γ, it noted the significant heterogeneity in the individual 
values of the two groups. The maximum values of IFN-γ both in exacerbation (group I), and remission of 
HSV-infection (group II) are almost twice above the required level. This may be a marker of saved high antiviral 
activity in some patients with chronic HSV-infection. However, in both groups there are patients with very low 
levels of IFN-γ, which may be an indicator of failure or depletion of interferon system. This may also be proved 
by the normative level of the IFN-γ in the serum of patients with chronic HSV-infection in acute process. 

Thus, the individual immunologic responses both in the period of exacerbation, and during clinical remission 
of HSV-infection with uniformity of the clinical manifestations are not uniform, which may be connected with 
the antigenic characteristics of the herpes simplex virus, with the severity of the viral load, and with the individ-
ual reactions of organism to the same pathogen. 

Summarizing the data obtained, we can draw the following conclusion. At the surveyed women of reproduc-
tive age with chronic HSV-infection content of pro-inflammatory cytokines in the blood serum is characterized 
by increased production of IL-1β, IL-6 and IFN-γ compared to the norm, both in the period of exacerbation and 
in remission of the disease. 

Thus only averages IL-1β were significantly higher in acute compared with a period of remission of chronic 
HSV-infection. When comparing the average indicators during periods of exacerbation and remission of 
HSV-infection, the significance of the difference for IFN-γ and IL-6 was not found. 

Obtained data indicate the activity of inflammatory reactions not only during the exacerbation but also in a 
period of clinical remission of chronic HSV-infection. This may be a confirmation of the presence of viral rep-
lication in the epithelial cells during the clinical well-being. 

In addition, revealed significant heterogeneity of individual values of examined cytokines—IL-1β, IL-6 and 
IFN-γ. This heterogeneity is not dependent on clinical period of the disease in patients with chronic HSV-infec- 
tion and defined both in a group with exacerbation and remission of the disease. The obtained results suggest the 
presence of some common immunopathogenetic mechanisms of inflammation in a variety of clinical periods of 
chronic herpes infection. However, the activity of immune reactivity processes is quite heterogeneous within 
groups comparisons. 
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The study was conducted using the equipment access center “Modern optical systems” Research Center of 
Clinical and Experimental medical, Siberian Branch of Russian Academy of Medical Sciences. 
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