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Immune parameters in patients with asthma
Імунні показники у хворих на бронхіальну астму
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S U M M A R Y
The article is dedicated to researching of conditions of factors of nonspecific resistance of organism in patients with bronchial asthma. Damage of intensity 
of absorbtive function of neutrophils, activation of metabolism of neutrophils and monocytes of peripheral blood, coupled with a decrease in bactericidal 
functional reserve of monocytes prevailed in clinical manifestations of immune deficiency at bronchopulmonary diseases. Suppression of interferon genesis

1 -1 ^ust was combined with deviations of indicators of cellular and humoral immunity, and leukocyte production of tumor necrosis factor.
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Р Е З Ю М Е
В роботі приведені дані особливостей стану факторів неспецифічної резистентності організму у хворих на бронхіальну астму. Встановлено, що 
пошкодження інтенсивності поглинальної функції нейтрофілів, активація киснезалежного метаболізму нейтрофілів та моноцитів периферійноїкрові 
у поєднанні зі зниженням бактерицидного функціонального резерву моноцитів переважали у клінічних проявах імунологічної недостатності при 
захворюваннях бронхолегеневоїсистеми. Супресія інтерфероноегенезу поєднувалась з порушення показників клітинного та гуморального імунітету, 
а також продукції лейкоцитарного фактора некрозу пухлин.
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INTRODUCTION
Bronchial asthm a (BA) - a genetically determ ined chronic 

inflammation o f airways, characterized by presence o f inverse 
bronchial obstruction, allergic processes of the mucous membrane 
‘t respiratory tract and bronchial hypersensitivity to environmental 

factors [1, 2].
Today it is proved that the development of asthma is associated 

*ith hyperreactivity of large and small bronchi caused by chronic 
inflammation, which is coordinated by type 2 T-helper lymphocytes 
Th-2). The initial actions that lead to the dom inance o f Th-2, 

are not fully understood [3,4, 5].

AIM AND METHODS
The aim of the work was to study the immune status of patients 

•»ith asthm a. 112 adult patients w ith bronchial asthm a were 
ixamined. All patients underw ent subsequent im m une studies 
studies o f functional activity of phagocytes, absorptive activity, 

cvtolytic effect o f natural killer cells, determ ining the num ber 
I'tT-and B-lymphocytes in the peripheral blood, param eters o f 
numoral imm unity, interferon induction and titration, tum or 
necrosis factor (TNF) titration).

O xygen-dependent bactericidal activity o f peripheral blood 
neutrophils was determ ined by nitro  blue tétrazolium  reaction. 
Phagocytosis activity was assessed by the ability o f phagocytes

to absorb St. aureus cells. The activity o f natural killer (NK) was 
determ ined in the cytotoxic reaction in which the suspension 
culture cells L-929 were the targets.

Relative and absolute num ber of T-(CD3+, CD4+, CD8+, 
C D 3+ / H LA-D R+), B cells (CD 19+) and  SD 3-/H LA -D R 
+ cells was de te rm in ed  in  the  periphera l b lood  by flow 
cy to fluorom etry  m e th o d  on th e  FACStarPlus device. The 
content o f im m unoglobulins G, A and M in serum  was studied 
by radial im m unodiffusion m ethod using monospecific serum s 
against hum an im m unoglobulins. N um ber o f TNF in serum  
was determ ined by index o f cytotoxicity.

RESULTS
The group of patients with asthm a included 50 men, mean 

age 35.8+2.0 years and 62 women, m ean age 36.5+1.7 years. The 
control group consisted o f 96 healthy individuals. According to 
Tab. 1, patients with mild, moderate and severe persistent asthma 
showed a reduction in NK activity o f blood m ononuclear cells 
com pared to the control group and patients with interm ittent 
asthma.

In in te rm itten t as thm a serum  in terferon  m ean  values 
w ere w ith in  norm al lim its (Tab. 2). In persistent asthm a of 
different degree o f severity elevated levels o f this index were 
found, com pared with control group (6.2+0.4) log (2), and the
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Table 1. Indicators of cellular immunity (M ± m ) in patients with asthma of different degrees of severity.

Asthma

Data Persistent
Intermittent

Mild Moderate Severe

NK activity, % 43.2±3.7 39.0±4.3* 32.8±3.2*° 32,1±3,7*°

Monocytes: Phagocytic number (MPN), % 55.9±3.4* 53.9±3.4* 48.6±3.5* 34,6±3,2°
Phagocytic index (PI), conv 5.6±0.6* 5.5±0.6* 3.8±0.7 3,1 ±0,7

Neutrophils: NPN, % 79.9±3.5* 75.9±3.6 69.0±3.8 67,7±3,6
PI, conv 7.9±0.8 7.2±0.7 6.1±1.0 6,0±1,1

NBT test, % 16.4±2.5 15.8±3.1 17.8+2.2* 24,2±4,8*

Stim. NBT, conv 1.8±0.2 1.7±0.2 1.5±0.2* 1,3±0,2*

*  - p<0.05 compared with control group; ° - p<0.05 compared with intermittent asthma

Table 2. Indicators of natural killer activity and serum interferon (M ±m ) in patients with asthma of different degrees of severity.

Asthma

Data Persistent
Intermittent

Mild Moderate Severe

Interferon, log (2) 8.8±2.1 17.3±2.5*° 12.8±1.0* 28,8±1,6*°

NK activity, % 43.2±3.7 39.0±4.3* 32.8±3.2*° 32,1±3,7*°

TNF, % 4.6±1.3 10.4±2.2* 21.1 ±2.2*° 12,6±1,6*°

*  - p<0.05 compared with control group;0 - p<0.05 compared with intermittent asthma

Table 3 . The correlation coefficients (K) between the frequency of acute respiratory infections and immune parameters in patients with different severity types
of asthma.

K between the frequency of acute respiratory infections and immune parameters

Data Persistent
intermittent

Mild Moderate Severe

NK activity -0.58 -0.58 -0.56 -0.16

Serum interferon -0.33 -0.26 -0.72 0.03

TNF -0.45 -0.40 0.03 0.72

Spontaneous NBT-test -0.27 -0.27 -0.38 -0.14

highest interferon values were observed in patient w ith severe 
persistent asthma.

Normal values of serum interferon in patients with intermittent 
asthm a were accom panied by norm al values of NK activity, and 
increased rates o f interferon in  patients w ith persistent asthm a 
were accom panied by inhibition o f the function o f NK cells, 
indicating a m ore pronounced im balance antiviral protection 
at persistent asthm a. It is not excluded that elevated levels o f 
serum  interferon is the result o f  com pensatory m echanism s 
that occur due to  insufficient NC.

Values o f TNF in in term ittent asthm a were w ithin norm al 
limits, and in persistent asthm a were increased, com pared with 
the average values o f this index in the control group (4,2+0,8%). 
But if the level o f interferon in severe asthm a was significantly 
higher compared with moderate asthma, the level of TNF in severe 
asthm a was significantly lower compared with m oderate asthma 
(Tab.3). It is known that TNF induces the synthesis o f IFN-y by 
NK-cells and is a co-stim ulator IL-2-dependent production of 
interferon-y leukocytes, which, in tu rn , can activate cells o f the 
phagocytic system and NC. It is not excluded that the relative
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reduction o f TNF in severe asthm a is one o f the manifestations 
of exhaustion o f com pensatory m echanisms.

To explore the physiological role o f serum  in terferon and 
tum or necrosis factor in the im m unopathogenesis o f asthm a, 
correlation  analysis betw een the levels o f  serum  in terferon 
m d  TNF and the num ber of acute viral infectious diseases of 
the upper respiratory tract (ARI), which was defined by a survey 
a year later was conducted. An expressed inverse relationship 
between the level o f  serum  interferon and frequency o f  ARI 
(K=-0.60) was discovered, ind icating  th a t h igher values o f 
this param eter helped pro tect against ARI in  patien ts with 
asthma. The correlation  coefficient betw een the level o f TNF 
and frequency o f ARI was slightly negative (K=-0.7), w hich 
does no t allow to give a definite answer about the protective 
value o f  this indicator in  asthm a.

As seen from  Table 3, higher values o f serum  interferon 
«ere associated w ith a lower incidence of ARI in interm ittent, 
mild and m oderate persistent asthm a, indicating a protective 
role o f this index. In severe persistent asthm a the correlation 
coefficient was even slightly positive, ie, according to our data, 
higher levels o f interferon in severe asthm a hardly contributed 
to protection against ARI, and possibly supported the activation 
of eosinophils. The highest correlation coefficients were found 
between the frequency of acute respiratory infections and levels of 
serum interferon (K=-0.60), NK activity (K=-0.56), spontaneous 
NTBT-test (K=-0.36).

As shown in Table 3, decreased NK activity and NBT test 
were associated w ith frequen t acute resp ira tory  diseases in 
in term ittent and m ild and m oderate persistent asthm a. This 
connection was not found in severe asthma. Elevated level o f 
serum IFN contributed to protection against ARI in m oderate 
asthma. In severe asthma, according to our data, elevated levels 
o f IFN hardly contributed to  protection against ARI. That is, 
if in m ild interm ittent and persistent asthm a higher values of

TNF and interferon could contribute to protection against ARI, 
then in m oderate asthm a - m ost likely not.

CONCLUSION
Reduction in NK activity of blood mononuclear cells in patients 

with mild, moderate and severe persistent asthma is apparently 
associated with infection-dependent component (usually viral) in 
the pathogenesis o f the disease. Probable reduction o f stimulated 
NBT reaction in patients with moderate and severe asthma indicates 
exhaustion o f functional reserves of phagocytes. Normal levels of 
serum interferon and TNF were found in patients with intermittent 
asthma, compared with control group, mean values were significantly 
higher in patients with mild, moderate and severe persistent asthma. 
In mild asthma (intermittent and persistent) higher values of serum 
interferon and TNF were associated with lower incidence of ARI, 
apparently contributing to protection against viral infections. A 
similar relationship was marked for interferon in moderate asthma. 
However, in patients with severe asthma the relationship between 
ARI frequency and values of serum  IFN and particularly TNF 
was positive, indicating a need for a differentiated approach to 
imm unotherapy with different severity types of asthma.
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