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ABSTRACT
AIm: This study aims to evaluate how analgesia-sedation causes alterations of HLA-DR and cytokines (IL-10 and IL-6) in patients undergoing
cerebral angiography for several cerebral vascular diseases.
MaterIal and Methods: This study includes 41 males who underwent cerebral angiography. The study sample was divided into two: Group
I had 7 patients who did not receive and group II had 34 patients who received analgesia-sedation before cerebral angiography. A venous
blood sample was collected before and after cerebral angiography.
Results: Analgesia-sedation caused significant increase CD4+ and CD19 T lymphocytes (p < 0.001) but group I showed significant increase in
CD40, CD154, and MHC-II levels (p < 0.001) after cerebral angiography.
ConclusIon: We suggest that the effects of fentanyl and midazolam on the immune response are the reflection of the effects by the
monocyte, mHLA-DR expression. In the future, depending on the immunological status of the patients, different anesthetic applications
including the new anesthetic agents that will be able to decrease immune system suppression will be required.
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ÖZ
AMAÇ: Bu çalışmanın amacı, çeşitli serebral hastalıklar nedeni ile serebral anjiyografi yapılan hastalarda analjezi-sedasyonun HLA-DR ve
sitokinleri (IL-10 ve IL-6) nasıl değiştirdiklerini ortaya koymaktır.
YÖNTEM ve GEREÇLER: Bu çalışma, serebral anjiyografi yapılan 41 erkek olguyu içermektedir. Çalışma örneği 2 gruba ayrıldı: Grup I 7 olguyu
içermekte olup analjezi-sedasyon almayan ve grup II ise 34 olguyu içerip cerebral anjiyografi öncesi analjezi-sedasyon alanlardan oluşmuştur.
Serebral anjiyografi öncesi ve sonrası venöz kan örnekleri alınmıştır.
BULGULAR: Serebral anjiyografi sonrası analjezi-sedasyon grup I’de anlamlı olarak CD4+ and CD19 T lenfositlerinin artmasına sebep olmuştur
(p < 0.001) fakat grup II’de anlamlı olarak CD40, CD154, and MHC-II seviyeleri artmıştır (p < 0.001). DSA sonrası her iki grup karşılaştırıldığında
grup II CD4+ ve CD19 lenfositlerinin anlamlı arttığını (p < 0.001) gösterirken grup I’de CD40, CD154 ve MHC-II seviyeleri anlamlı artış göstermiştir
(p < 0.001).
SONUÇ: Fentanil ve midazolamın bağışıklık yanıt üzerine olan etkilerinin mHLA-DR’nin yansıması olduğunu düşünüyoruz. Gelecekte,
hastanın bağışıklık durumuna bağlı olarak bağışıkşıl sistemi baskılanmasını azaltıcı etkileri olan yeni anestetik ajanları da içeren farklı anestetik
uygulamalar gerekecektir.
ANAHTAR SÖZCÜKLER: Analjezi, Anestezi, HLA-DR, Monosit, Sedasyon

Introduction
It is well-known that any trauma including invasive procedures
to the body can cause alterations in the immune system The
changes in the response of the immune system to any stress
may complicate the clinical status of the patient from anxiety
to severe medical complications (8, 14). Digital subtraction
angiography (DSA) is one of the most frequent invasive
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procedures performed in the neuroradiology departments
with the collaboration of neurosurgeons for several reasons,
especially for vascular lesions, and this procedure is also an
trauma to the body leading to stress. In case of stress that
may be due to any invasive intervention such as DSA, the
immune system has to make some alterations in order to
defend the body (1, 16). During the invasive procedures,
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patients are given anesthetic drugs that may directly affect
the immunocompetent cells, and the potential effects of
anesthetic agents on the immune system are a constant
focus of the attention in the field of anesthesia in recent
years. Studies on immunity following the combination of
anesthesia and surgical stress have yielded conflicting results
(6). Monocytes are important in immune reactions such as
cytokine production and antigen presentation. Monocyte
and macrophage development us affected by the secretion
of the cytokines, lymphokines and interferons by activated T
lymphocytes (9). Expression of human leukocyte antigen-DR
(HLA-DR) is considered a significant indicator of the immune
response because of the important role that HLA-DR plays in
presenting antigen to T-lymphocytes. However the effects
of anesthetic agents on cytokine production and monocyte
surface receptor expression are still unclear (2). In this journal
we had demonstrated the effects of analgesia-sedation on
the immune system in a group of patients undergoing DSA
and the results had shown that analgesia-sedation before
DSA causes increase in the levels of some cytokines and
lymphocytes (CD56-natural killer cell) and we suggested that
either reducing or stopping the actions of the cytokines may
decrease unwanted effects of inflammation after any invasive
intervention (17).

University, Istanbul. Since this study is one of the parts of
our previously published work (17), detailed material and
methods and sample collection and handling will not be
repeated here. The readers should refer to our previously
published work for detailed information (17).

In this paper in the same group of patients (17) we sought the
alterations of monocyte membrane surface receptor CD14,
human leukocyte antigen (HLA)-DR and cytokines (IL-10 and
IL-6) after DSA.

When the group I was compared to its control values, we found
that cytokines (IL-6 and -10) showed significant increase after
DSA (p < 0.01) and no change was noted in the monocyte
and lymphocyte levels (Figure 1). Regarding the group II,
after DSA lymphocytes and cytokines had significantly higher
levels (p < 0.01) but monocytes showed lower levels (p < 0.01)
compared to its controls (Figure 2).

Material and Methods
This work was conducted at the Departments of Physiology
and Neurosurgery, Cerrahpaşa Medical Faculty, Istanbul

Statistical Analysis
All data collected from the patients were organized in a
database (Excel, Microsoft Corp.). Numeric variables were
provided as the mean ± SD. For statistical analysis, we used
“paired sample t test” for the comparisons of the values
between before and after cerebral DSA for the same group.
For the comparisons between group I and II before and after
cerebral DSA, the non-parametric “independent sample
t test” was used. A probability value less than 0.05 was
considered statistically significant. All statistical calculations
were performed using commercially available software (SPSS
version 12.0, SPSS Inc.).
Results
Due to the large amount of data obtained, the parameters
reported below are those which were found to be significant
(p<0.05) and the all the comparisons are given in figure-1
through 8 in summary.

Figure 1: Group I (patients without analgesia-sedation) showed higher levels of the cytokines after DSA including IL-6 and IL-10
compared to the controls.
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Figure 2: Group II (patients with analgesia-sedation) showed significantly lower levels of CD14 and HLA-DR while other parameters
were found to be higher in group II compared to its controls.

Figure 3: This figure shows significantly higher levels of CD4+ T lymphocytes, IL-6 and IL-10 in group II compared to group I. However,
CD14 and HLA-DR levels were significantly lower in group II.
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Comparing the two groups demonstrated that CD4+ T
lymphocytes and IL-6 levels increased very significantly (p <
0.001) and IL-10 levels significantly (p < 0.01) in the group II
but MC14 and HLA-DR levels (p < 0.01) decreased significantly
in the same group (Figure 3).
Discussion
Surgical stress including invasive DSA induces hemodynamic,
metabolic, neuro-humoral and immune complex of the
body and the magnitude of induction and resulting changes
depend on the magnitude of stress in the peroperative or
per-procedural period. The natural response of the body to
stress such as surgical trauma is generated by the main cells
of compensatory anti-inflammatory or immune-suppressive
systems. Surgical stress leads the body to have activated
immune mechanisms that at the same time induces adaptive
immune responses (11, 16). Blood vessels become the center
of the immune reactions with the help of several endogenous
and exogenous stimulations in the tissue. On the other hand,
defensive reactions occurring cause micro-trauma to the
tissue and repair of the tissue at the same time begins in order
to eliminate the harmful effects of the micro-trauma.
In the English literature, we did not encounter any study
demonstrating reactive changes related to inflammation and
the immune system after DSA. Current work for the first time
shows that IL-10 had rapid increase in both group and we
think that this increase resulted in slowdown or reduction in
the immune response (12). Major histocompatibility complexII (MHC) molecules have a critical role in the functions and
regulations of the immune system. The main role of MHC
molecules is to present foreign proteins fragments to antigen
specific cells by binding the peptid fragments. Primary MHC
class II molecules are the monocytes, macrophages, dendritic
cells and B cells. These cells lead CD4+ T cells to recognize the
extracellular proteins and to regulate the immune response
by cytokines. In the present study, the monocyte, mCD14 and
HLA-DR (MHC class II molecule) that play a central role in the
initiation of the immune response and presenting antigen to
the lymphocytes, decreased significantly in the group that
received sedation after the DSA (18). But the level of CD4+
lymphocyte increased notably. Decrease in monocyte and
HLA-DR levels may be related to the increase in the risk of
severe development of sepsis (3, 7, 18). Loss of HLA-DR on the
cell surface results in impairment of T cell function that may
decrease the capacity of the monocytes to present antigen.
An in vitro study emphasizes that IL-10 regulates mHLADR expressions (4). It has been demonstrated that IL-6 and
mCD14 expressions downregulate while IL-10 upregulates
the monocytes, mHLA-DR (15). In the present study while
IL-10 concentration increased in the plasma, mCD14 and
mHLA-DR expressions decreased because of the effects of the
surgical trauma, here DSA and anesthesia. Although CD4+
T lymphocytes which are the major source of IL-10, showed
increase in patients received analgesia-sedation, levels of
mCD14 was observed. Increase in TH2 cytokines including
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IL-6 and IL-10 can be considered as a property of stress
due to DSA and anesthesia given. However, this finding is a
matter of debate. The activation of IL-10 is a natural result of
inhibition of the excessive inflammatory response (10) and
this inhibitory property may increase susceptibility to sepsis.
The mechanism(s) of the monocyte, mCD14 suppression is
not clear but it is regulated by IL-10. Surgical stress increases
IL-6 response and this increase may be related to the initiation
of severe infection and finally sepsis (5, 13).
Conclusion
In conclusion, our results suggest that the effects of fentanyl
and midazolam on the immune response are the reflection of
the effects by the monocytes and mHLA-DR expression. We
demonstrated significant suppression of mCD14 and HLA-DR
expressions in those who received analgesia-sedation and
both high IL-10 and IL-6 contribute to this suppression. These
findings may explain the degradation of some mechanisms of
host immune system. The long-term prognosis of the patients
who underwent surgical intervention is important because
immunomodulator effects of anesthetic agents are a doubleedged sword: immunosupression may either be beneficial or
harmful. By proper selection of anesthetic agents, the negative
effects regarding immunosuppression may be lessened the
risk of infection during postprocedural periods. Nonetheless,
the anti-inflammatory effects of anesthetic agents may be a
beneficial treatment modality in case of ischemia-reperfusion
injury. In the future, depending on the immunological status
of the patients, different anesthetic applications including the
new anesthetic agents that will be able to decrease immune
system suppression will be required. In order to have this end,
future prospective studies are needed for the explanation of
the relations between the immune system and anesthetic
agents.
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