Immunophenotype of peripheral blood lymphocytes following
thermal injury in patients
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Abstract

Background: Severe immunosuppression occurs after large thermal burn and prob-
ably contributes substantially to patient morbidity and mortality.In this study we inves-
tigated the range and distribution of T-lymphocyte. Subsets CD3" (T cells) CD4" (T
helper/inducer cell,.th ), CD8" (T suppressor /Cytotoxic cells ,TS/C), CD3*
CD4'/CD3'CD8" ratio, CD19" (B cells) and CD16' (NK cells ) in patiens following
thermal injury.

Methods: Forty male, aging 18-60 years with major thermal injury were
studied. The total body surface area of the burn injury, ranged from 30 to >70%. Whole
blood samples were collected at three and seven days postburn. Partec flowcytometry
system and triple color flowcytometry reagents (Dako Co), were used to evaluate pe-
ripheral blood lymphocytes population of patients admitted at the Motahary Burn Cen-
ter in Tehran.

Results: Compare to healthy controls, patients with burns have shown a significant
reduction in relative number of CD3*, CD4"and CDS8" T cells at three and seven adys
postburn.CD4'/CDS8" ratio were below normal range in three days and remained in nor-
mal range in seven days following injury. CD19" B cell populations were elevated in
burn patients at both three and seven days. The number of CD16* NK cells were signif-
icantly declined in three days and moderately increased on day seven, following injury.
Thus, the data showed that thermal burn injury suppressed T-lymphocyte subsets pro-
liferation in various days .In addition, all compartments of showed phenotypic changes
in the 3th and seventh days after burn, in different groups of age. Thermal burn injury
suppressed T cell subsets proliferation on day 3 and 7 postburn, when compared to nor-
mal controls. (P <0.05) at 3 and 7 days post burn.

Conclusion: Significant changes in lymphocytes population could be an important
factor in immunosuppression and development of sepsis in thermal burn patients.
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ty, mortality and long term disability, through-

Introduction out the world and especially in the economical-
Many years ago the basic pathology of the  ly developing countries [1].
burn wound was the main problem of morbidi- Severe injury induces a temporal shift in im-
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mune reactivity that can lead to serious compli-
cations or even death [2,3]. Increased suscepti-
bility of burn patients to infections is due to de-
ficient T helper(Thl) responses [4].Despite im-
provements in burn wound, care and treatment,
an understanding of postburn physiology and
involved immunological factors are mainly un-
known. The complex interaction of structure
and function within the dermis allows the skin
to act as an innate barrier and also as an integral
part of the adaptive immune responses mediat-
ed by lymphocytes [5,6]. One of the primary
characteristic of the skin is to play role as an im-
muno-competent organ .

Peripheral blood lymphocytes circulate
through the skin, performing an immuno- sur-
veillance role. Lymphocyte immunophenotype
is areflection of the functional level of immune
system. Changes in lymphocyte cells count
may affect the activation level of immune sys-
tem in burn patients [7, 8] and severe immuno-
suppression occurs after broad thermal burns
[9-11]. The recent literature contains more ex-
perimental and clinical studies on the changes
of immune status following thermal injury [12-
14] and reqquires more study for complete un-
derstanding of the burn effects on the immune
system. In Iran burn injuries have caused signif-
icant morbidity and mortality, especially
among the pediatric population [15,16].There-
fore, the aim of this study was to determine al-
teration in peripheral blood lymphocyte subsets
changes in Iranian thermal burn patients and
evaluate its correlation to burn percentage in
third and seventh days of post burn injuries, and
also compare cell count in different age groups.
To the best of our knowledge this is the first
study in Iran performed, to evaluate T-lympho-
cyte subgroups, B cells, CD16 (NK) cells for
the Iranian burned patients.

Methods

Forty male patients with burn injury were ex-
amined at the Motahary (Burn center-Tehran)
hospital within three hours after their injury.

MIJIRI.Vol. 24, No.2, August, 2010. pp. 96-102

The age of patients was varied from 18-60
years. The total body surface area burned (TB-
SAB)" was between 30->70 percent. In most
cases, the cause of burn was flame. All patients
received standard treatment and classified into
three groups: First group (n=20). with TBSAB
between 30-50%, second group (n=12) be-
tween 50-70% and third group (n=8) more than
70%. Questionnaire was administer to each
study subject in order to collect demographic,
lifestyle and medical information. Immediately
after their arrival at the hospital, whole blood
samples (2ml) were collected. Blood samples
were also taken at three and seven days post
burn by venipuncture into a steriale EDTA (Eth-
ylene Diamine Tetra Acetate). Complete blood
counts (C.B.C) were performed by culter
counter (Coulter Co, USA) and white blood cell
differential counts were conducted on the
smear of all patients, except subjects whit ab-
normal values. The evaluation of lymphocytes
population of patients was performed using
triple color antibodies by partec flowcytometric
immunofluorescence analysis.

All reagents were obtained from DAKO
(Denmark CO). Triple colour Antibody reagents
are included; Anti-human CD4"/F.LT.C (Fluo-
rescein isothiocyanate)+Anti-humanCD8*/ RPE
(Phycoerythrin)+Anti-human CD3*/RPE+cyS5,
Anti human CD16"/FITC +Anti human CD19*
/RPE + Anti human CD3"/RPE - cy5, negative
control mouse IgG1/FITC+ Mouse IgG1/RPE
+ mouse IgG1/RPE-cy5, Uti-lyse, erythrocyte-
lysing reagent.

Using these different reagents the cells with
surface antigens CD3",CD4",CD8", CD19" and
CD16" were identified. Then one of monoclon-
al antibody reagents were added to one-hun-
dred microliter patient whole blood , the fluo-
rochrome - labelled antibodies bind specifically
on the surface of lymphocytes. Then stained
samples were treated with lysing solution. Fi-
nally, all samples were washed and analyzed by
flowcytometry technique.
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Table1. Statistical results of peripheral blood lymphocytes immunophenotype in burn patients at three and seven days

bost burn (P<0.05).

Cell Type Percent mean +SD

Percent mean +SD Significance

In third day In seventh day level
CD3' T cell 449+ 14 + 36 32.25+19.75 0.001
CD3" CD4" T cell 2322+£822 16.22 + 10.68 0.003
CD3 CD8' T cell 20.51+£11.08 1492 +11.76 0.009
CD4'/ CDS8 ratio 1.37 £ 0.67 1.56 £ 1.08 0.149
CD19" B cell 19.56 £ 7.76 18.98+ 9.6 0.112
CDI6 NK cell 12.13£8.6 17.19£ 15.79 0.05

Statistics: All variables were expressed as
mean standard diviation (SDM).The signifi-
cance differences were evaluated by the stu-
dent's t-test, differences at P <0.05 regarded to
be significant, and analyzed by using the Mi-
crosoft flow max program.

Results

The phenotypic analysis of T-lymphocyte
subsets (CD3*, CD3', CD4', CD3" CDg8"),
CD4"/CD8 ratio, B-lymphocyte (CD19+)and
NK cells (CD16) demonstrated that patients
suffering from thermal burns, would express

these antigens, in different days of postburn in-
jury. The TBSAB was between 30- >70%
(Table 1).

The mean percentage of CD3" T cells popula-
tion was decreased in third and seventh day
postburn when compared to the normal level.
Statistical analysis showed there was signifi-
cant differences between third and seventh day
postburn (P<0.001). As shown in Table 1, the
number of CD3"CD4" T cells appeared to be
higher in the third when compared to the sev-
enth day postburn, whit significant differences
(P<0.003).

Table 2. Mononuclear cell subsets at three and seven days post burn according to different age groupS (P<0.05).

Age (yr)

Cell type Days/Post burn 18-30 31-40 41-50 51-60

Third day 40.65+ 14 43.97+14.91 47.69+12.19 52.96+20.82
CD3" T cell

Seventh day 32.56+ 21.09 25.52+21-57 29.56+20.56 48.82+12.89

Third day 21.06+ 8.8 22.88+ 8.53 25.79+ 11.38 16.04+6.36
CD3'CD4" T cell

Seventh day 16.3+ 11 .44 13.31£10.1 17.39+13.89 15.49+ 9.34

Third day 18.2+9.01 19.37+ 12.57 21.62+ 8.83 35.21+12.29
CD3°CD8" T cell

Seventh day 1496+ 11.4 11.31£ 13.14 11.79+ 5.68 32.84+13.08

Third day 1.34+ 0.62 1.47+ 0.62 1.48+ 0.9 0.45+ 0.02
CD47/CDS8’ ratio

Seventh day 1.52+ 1.07 1.7£1.19 1.69+ 0.96 0.6+0.6

Third day 22.62+10.73 19.34+ 6.03 21.25+5.21 28.73+ 16.14
CDI19'B cell

Seventh day 18.19+£9.22 15.6+ 8.64 24 84+10.69 15.67+ 5.32

Third day 11.42+ 8.66 9.06+ 4.32 11.57+ 8.5 16.25+£9.23
CDI16" NK cell

Seventh day 13.53+ 14.4 9,17+ 9.81 14.62+ 13,57 28.6+ 10.71
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The mean percentages of CD3"'CDS§" level
was higher in third day postburn than seventh
day in post burn (P<0.009). The mean
CD4'/CD& ratio in Third and seventh day post-
burn remained in nearly normal range.

The mean number of CD19" B lymphocytes
appeared to be higher in the third days when
compared to the seventh day postburn and was
statistically insignificant (P>0.05). The mean
percentage of CD16" NK cells on the third day
was lower than seven days .The difference be-
tween the two days was statistically significant
(P<0.05). Peripheral white blood cells counts,
(CD3",CD4'and CD8" lymphocyte subset val-
ues, CD4"/CD8 ratio ,CD16"and CD19") from
burned patients in different groups of age at
third and seven days post burn ,were analysed
to determine differences in age and its relation
with changes in the proportion of mononuclear
cell subsets and, results are shown in Table 2.
The proportion of CD3" lymphocytes at third
days post burn were modified by a few percent-
ages for every decade of life. CD3" T cells at
seventh day post burn were reduced in all
groups of age when compared to day three post
burn, however, CD3* T cells at day seven were
significantly less in patients aged 18-30 years
compared to aged 51-60 years (P<0.05). CD3"
T cell counts in all groups of age in third and
seventh day were diminished when compared
to the normal level in each group of age. Mean
percentages of CD4" T cells as well as CD8" T
cells in seventh day post burn, in all groupS of
age were decreased when compare to third days
but it was insignificant (P>0.05).The results ob-
tained showed a significant increase in the per-
centages of CD8&" T cells in the above 50 age
group in third and seventh days post burn when
compared to controls. In addition, no signifi-
cant change was observed in the mean percent-
ages of CD4"/CD8&" ratio in third and seventh
days post burn in different groups of age, and
ratio levels were close to normal ranges except
patients aged 51-60 years that had less than
normal values. Our data indicated a rise in per-

MIJIRI.Vol. 24, No.2, August, 2010. pp. 96-102

centages of CD19' B lymphocytes in three days
post burn ofall age groups. CD19" counts at day
seven remained near in normal ranges for all
groups of age except aged 41-50 years
(P<0.05), compared to 18-30 years. Finally, in
this study a significant difference existed in the
number of CD16" NK cells with the 51-60 years
between day three and seven post burn
(P<0.05). Results of present study were com-
pared to our previously published results as a
reference ranges [17].

Discussion

Significant thermal injuries induce a state of
immunosuppression that predisposes burn pa-
tients to infectious complication.Thermal in-
jury is among the most severe forms of trauma
and could affect the body both locally and sys-
temicly. Immunological factors have been sug-
gested as playing a central role in the disruption
of normal processes of wound healing, tissue
remodeling , suppression in the number of the
total lymphocytes occurs in burned patients
[7,18,19]. Studies of immunity in burned pa-
tients are more difficult because many of the
drugs administered to the patients, including
antibiotics, and also blood transfusions, surgi-
cal procedures, anesthesia and nutritional defi-
ciencies could alter the outcomes [20-22]. Im-
muno alteration observed following thermal in-
jury may be due, in part, to a redistribution of
cellular elements responsible for generation of
the immune response [13,23]. In the last
decades various studies have been done on the
effects of lymphocyte subsets on burn patients
at different day post burned [7,8, 14, 24]. In the
present study comparison of T cell subsets , B
cells and NK cell values (according to different
day and age ) was made with those published
earlier [14,21,23].

Our study showed a reduction in the number
of CD3", CD4*, CDS8" T. lymphocytes level as
well as CD4+/CD8+ ratio, three and seven days
after the initiation of the thermal injury. This in-
jury-related dysregulation of the cellular im-
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mune response appears to be associated with an
altered T-lymphocyte capacity for activation.
This and other studies have shown that there is
pronounced immunsuppression following ther-
mal injury [3]. The number of CD19" B cells on
the 3th and 7th day was higher than normal con-
trols .Mechanisms of changes of antibody for-
mation after burn injury are still unclear . The
defect appeared because of a immunological
factors affecting B cell function in two days.
(Third and seventh post burn) [7,18,19]. The
increase in number of CD16" NK cells in seven
days post burn may activate immune system,
and is inevitable after thermal burn. Our finding
was compatible with some part of earlier re-
ports [6, 14,22].

We found special correlation between a CBC
with differential (which was schedual every
days or as necessary) and lymphocytes number,
in these patients. We also observed, reduction in
the number of lymphocytes population as well
as white blood count, which may participate in
impairment of general mechanisms for im-
munoregulation during burn shock and transi-
tion of blood to the level of self -regulation. That
is the sign of immunosuppression develop-
ment.

However, these studies give more insight in-
to the role of immune system in general in burn
or wound healing and may provide tools to in-
terfere in cases of disturbed wound healing
[5,7,23-25]. Burn injury induces a systemic hy-
permetabolic response , resulting in inflamma-
tion, immune compromise [26,27,28]. Changes
in lymphocytes population were identified on
the third and seventh days of different age
groups in the burne patients. Insignificant
changes was observed in the level of CD19" B
lymphocytes among different age groups at
three and seven days postburn. No significant
increase in the CD16'NK cell population with
increasing age was observed except aged 51-60
years .The increase in number of CD16" NK
cells activation in this period may induces
apoptosis a phenomenon now termed " activa-

100

tion- induced cell death (AICD)". Moreover
postburn immunodeficiency may be caused by
destruction of immune competent cells by the
mechanism of activation-induced apoptosis. A
part from age differences, these discrepancies
could be attributed to factors such as smoking
habits, diet, climate and /or hygienic conditions
[14].

Therefore, the results obtained in this study
correlated with others report [7,30-32]. And
this study may confirmed that determination
the mean percentages of cellular immune sys-
tem in thermal burn patients in different groups
of'age had positive effects on survival. Cell me-
diated immunity and antibody production may
be affected by nutritional defeciencies. Infec-
tion and malnutrition may setup a various cycle,
resulting in decrease immunity in the burn pa-
tients [24, 28]. With early treatment and nutri-
tional support may prevent decline in immunity
and death [14,27,28,33].There is a direct but in-
vers relationship between age and survival of
any burn size .In patients with TBSAB from 30-
70% or more , the number of the activated cells
was varied. The duration of post burn lympho-
cyte activation and its outcome were dependent
on burn severity, in patients with TBSAB most-
ly >70% [8,34]. However the immunological
response to thermal injury is a depression in
both the first and second lines of defense [9,19].
Therefore, defects in cellular immunity in the
burned patient may play an important role in
sepsis and death, these defect and changes are
not the unique cause of sepsis, factors are vari-
ous [10,28,35-37]. Among the several factors
perhaps one of the most important in determin-
ing the degree of injury (a part of TBSA) is the
peripheral blood lymphocyte counts in burn pa-
tients. No report was found in the current litera-
ture investigating the cellular immune system
in Iranian thermal burn patients. Hence, this
study was performed.

Conclusion
The potential importance of this finding is
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highlighted by the differences at three and sev-
en days postburn associated with the different
lymphocyte populations, and the level of this
cells are an important markers of immune sys-
tem activation. The number of lymphocytes and
their subsets may influenced by both genetic
and environment factors, and that need to be in-
vestigated in future study.
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