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ABSTRACT KEYWORDS
Background: The deregulation of the apoptosis of immune-competent cell Apoptosis;
has been suggested to play a key role in the development of the inflamma- Asthma;
tory reactions in alergic diseases like asthma. This study aimed to investi- Lymphocytes;

gate the particularity of apoptosis of peripheral blood lymphocytes in aler-
gic asthmatic patients (light and severe persistent asthma). The study of
apoptosis peripheral blood lymphocytes were assessed by electron and
optic microscopes and flow cytometry.

Result: The apoptosis of the lymphocytes of asthmatics shows structural
and biochemical particularities. The initial phase of the apoptosis is ex-
pressed through the correlation between the number of cells with a de-
crease in the mitochondrial potential and the translocation of the
phosphatidylserine on the surface of lymphocytes of patients. The exten-
sion of the surviva of lymphocytes in asthmatics of light severity is asso-
ciated with the increase of the proliferating activity on the slowdown of the
apoptosis of cells. On the other hand, the increase of the rate of self-anti-
bodies directed against DNA in asthma of serious severity is associated
with the death of lymphocytes by means of programmed necrosis, followed
by the development of the ateration of the nearby cells and the inflamma-
tory reactions, but also the phagocytosis of the remaining cellular frag-
ments and the development of the immune response, if these cellular frag-
ments contain chromatin associated with antigens.

Conclusion: The results obtained (especially with the patients of serious
severity) allowed to understand the impact of the apoptosis on the immu-
nity of the patients and to forecast the degree of serious asthma. Further
study in immunology will benefit from these findings in order to better
understand the process of apoptosis in atopic bronchia asthma patients. It
appears to be obvious that diseases such as cancer, autoimmune disorders
may derive benefit from such studies.
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Programmed necrosis.
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INTRODUCTION

Atthecdlular level, thebiologica support of the
integrity of human body is performed by aregulating
influence of assignable signaswhich support balance
conditionsbetween 3 physiologica andintegrative pro-
cessesnamdy: theproliferation, thedifferentiation, and
the cdllular-programmed death (apoptosi s, theautoph-
agy and the programmed death by necrosis)™™. During
thelast few years, the study of the gpoptosisof isolated
cellsmainly thelymphocytes have become one of the
most complicated and serious probleminthefield of
biomedical science. Until now, the mechanism of regu-
lation of theapoptosisof anisolated cell hasnot been
carifiedindetail. Thisproblemisof paramount impor-
tance and is seen by thefact that, any abnormality of
the apoptosi scan be responsiblefor triggering and de-
vel oping numerous pathol ogies?3. What isvery impor-
tant isthat the devel opment of the acute and serious
diseasesisassoci ated with the abnormality of gpoptotic
processthat sometimeswhen the cell escapesthe pro-
cessandinthat caseit leadsto cancer devel opment!+€l
or otherwiseapoptosis “embraces” a number of cells,
which isapathogenic factor for the devel opment of
other formsof diseasesamong which may includethe
sef-immuneand immune-deficiency diseases*®. Note
that the apoptosismay bethe cause of dlergy. Therole
of the mechanism of the apoptosisin the pathogenic
field of dlergic diseaseswasactively studied. Thepar-
ticular interest isconditioned by thefact that, onthe
basis of alergic asthma, excessive activation of the
immuno-competent cdlls, leading to theaccumulation
of auto-reacting clones(thepositive activation resulting
in the absence of apoptosis) were observed™ . The
specificity of theinflammatory process at respiratory
level in the case of asthmais characterized by anin-
creaseinreactive cellssuch as: eosinophiles, macroph-
age, lymphocyte- T and theloss of the epithelial
cellsinbronchitis3. Theapoptosisof lymphocytes-T
isconsidered by some authors as amechanism of se-
lection of lymphocytesdirected by antigeng***4. Con-
Sdering that the change occursmorequickly at thecells
leve, itisinteresting and of paramount importanceto
carry out the comparative study of the morphol ogical
and thebiochemicd parametersof lymphocytesbetween
relatively healthy patients(control) and asthmaticsac-
cording to degree of severity.
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MATERIALSAND METHODS

Patientsand blood sampling

The study wascarried out on the apoptosisof lym-
phocytesisolated from peripheral blood of relatively
healthy and asthmaticindividuals. Eighty six (86) pa-
tientsincluding 40 men and 46 women with an average
ageof 31 +/-8 yearsand 30 control donorswho were
not suffering from theatopic bronchia asthma(ABA)
with an average age of 28 +/- 5 years were studied.
Thegroup of patients consisted of people of different
severity: 48 patientsweredlightly affected, and 38 pa-
tientswere severdly affected. The patientswere hospi-
talized inthedetachment of pneumol ogy in the hospital
of Kazan city (RKB), Republic of Tatarstan, Russian
Federation.

Theseverity of asthmainthese patientswas assessed
according to the Global Initiation for Asthmaguide-
lind®>%¥, Thediagnosisof theABA wasestablished on
the basi s of the data of allergic anamnesis, results of
cutaneous experimentsof skinwith dlergensand dugt.
All patientsand control subjectshad not received oral
steroidsinthe2 weeksprior to their recruitment for the
study and were sel ected after written consent was ob-
tained. All patientswereinformed and they gavetheir
written consent. Thework wasdonejointly with medi-
cd doctor who received approva fromtheLocd Ethics
Committee of theMedica University of Kazan for the
conduct of biomedical research. The work was per-
formed in accordancewith therules of the Ethics Com-
mitteeinthelaboratory of Clinica Immunology andAl-
lergy of RKB. All subjectswerefreefrom upper respi-
ratory tract infections. The blood wastaken from the
veinsof donorsinthe morning beforetheir breakfast.
Nine (9) ml of blood wastaken in a speciaized tube
containing heparin-Na(EUROTUBO, Spain) fromeach
patient and control subject. Leucocytes cells were
counted using Garaevacameraand optical microscope
(ocular 10x, objective8x).

I solation of lymphocytes

Lymphocyteswereisolated according to the stan-
dard method of zonal centrifugation proposed by
Patel™ with themixture of ficoll-verograffin (r=1.077
g/ cm)i819, Patel method consistsinisolating 95 %
lymphocytes-T. Theviability of lymphocyteswas de-
termined by thetrypan blue exclusion method?>%2,



212

Morphological and biochemical characteristics of apoptosis lymphocytes

RRBS, 6(8) 2012

Regular Paper =
Thecultureof lymphocytes

Thecellsobtained (2x10°) weredilutedin 1 ml so-
[ution of RPMI-1640 medium in aflat-bottomed plastic
plank (Nung), then adding 10% serum of foetd cdf as
well as 10 ul of L-glutamine (200 ug/ml) (How)®. The
cdllswerecultured andincubated in CO,,-incubator (5 %
CO,) for 1-6 dayg*4.

M orphological study of lymphocytes

The cellsobtained after zonal centrifugation were
successively precipitated in 2.5 % glutara dehyde and
1% OsO4 for 1 hour. The sample was then plunged
into the“epon 810 after dehydrating it with ethanol
(30°C, 40°C, 60°C, 70°C, 96°C) in acetone and pro-
pyleneoxide. Cutswererealized with ultramicrotome
LK B-3 and observed with e ectron microscope (Hitachi
125-Japon)?¥, after putting the materia inuranyl ac-
etatel? and lead citrate® for the contraction.

Flow cytometricanalysis

Thequantification of thegpoptod sof lymphocyteswas
performed with cytometer influx on FacsSalibur device
(“Becton Dickinson™) by using some parameters such
asthedetermination of DNA fragmentation by means
of iodide propidium (IP) (“Sigma”)®¥, thetrans oca-
tion of membrane phosphatidyl serines at the surface of
lymphocyteswith the aid of merocyanine (MC540),
themeasurement of thevariation of potentia of mito-
chondrial membrane of lymphocytesaccording to the
intensity of florescence CMX-Ros (“Molecular
Probes”)®, On every variant of the experiment we
counted not lessthan 10000 cells (units).

Measurement of the potential of mitochondrial
membraneof thelymphocytes

Thedifferenceof potentia of mitochondria mem-
brane of lymphocytes was measured with the aid of
fluorochrome CM X-Ros®Y by adding 5 ul of Fluoro-
chromeCMX-Rog® in1 ml of cdlular suspension con-
taining 10° cells/ ml. Themixturewasincubated in dark-
ness for 30 min at 37°c in a cytometric tube®¥. The
dead cellswere not counted.

Expression of the phosphatidylserine on the cel-
lular membrane

5 ul of MC-540 was added to 1 ml of cellular me-
dium and thenincubated in darknessfor 5min at the
ambient temperature®®. The dead cells were not
counted.

Deter mination of DNA fragmentation of lympho-
cytes

The number of cellsbeing in astage of apoptotic
processwas ca culated by therate of cellsrecordedin
thedipodiploidiczoneafter colouring thecelswiththe
iodide propidium (IP)231, The cellswereputin 70°C
of ethanol for an hour, thenrinsed in abuffer solution
and coloured with IP containing 0.1 % of triton x-100
and 0.1 % of sodiumindarknessfor 15 min at ambient
temperaure. Thepercentageof cdlsinthedipodiploidic
zonewas determined by histogram 2 | ocated at the | eft
of thebasic peak which correspondsto diploidic cells.

Satistical analysis

All analyseswereperformed using Excel program
and statistics software 5. 0. The Mann-Whitney rank
suntest, anon-parametric method and the Fisher exact
test were used to assess the differences between the
asthmatic patientsof light and severedisease. A pvaue
of < 0.05wasconsidered to besignificantly different.

RESULTS

Patientswith allergicasthma

The severity of asthmain thisgroup of patientsac-
cording tothe Globd Initiativefor Asthmaguideline,
which was based on daytime symptoms, nocturnal
symptoms, and lung function, wasasfollowslight per-
sistent asthma (56%) and severe persistent asthma
(44%).

Variation of thenumber of lymphocytesin vivo

Thetota number of leukocytesintheblood of etopic
asthmatics(6.18 x 10°/L) did not significantly differ from
thenumber of leukocytesintheblood of therelatively
healthy donors (6.3 x 10%L)1. But when studyingin
detall thedifferent typesof leukocytesintheblood, there
wasasd gnificant increaseinthe number of neutrophiles
(0=0.04) and eosinophiles (0=0.26) compared to the
norma (TABLE 1).

Theincrease in the number of neutrophilesand
eosinophileswas counterbalanced with adecreasein
the number of lymphocytes(0.05) and monocytes(0.03)
(TABLE 1). The decreasein the number of lympho-
cyteswas proportiona to the degree of severity of the
disease (TABLE 2). Theuseof Mann-Whitney Crite-
rion, anon-parametric method, showed adifference of
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95 % (9=0.05) between the number of lymphocytes of
the patientsof light and severedisease (TABLE 2). The
co-relationa method of analysisshowed areversere-
lation of dependence between the number of lympho-
cytes and the degree of severity of thedisease (r = -
0.3; 0 =0.04; n=49). Some biochemica and morpho-
logical parameterswere studied invitroto explainthe
decreasein the number of lymphocytes observed.

TABLE 1: Thequantitativeanalysisof themaintenance of
leukocytesin peripheral blood of control (N) and the patient
of ABA.

L eukocytes: L eukocytes:
N = 6.3x10%L BAA 6.18x10°/L
The maintenance of colored elements, in
% from X quantities of leucocytes

In norm (N), n=20 BAA, n=70
Lymphocytes 30 % 27.3% \2
Neutrophiles 59 % 63.5 % )
Monocytes 6.6 % 57% d
Eosinophiles 2.5% 4.6 % )

TABLE 2 : Variation of leucocytes formula of veinal blood in
bronchial and atopicasthmatic patient with different severity
(light and grave severities).

Number of leukocytesin %
patient of ABA, n=49

Cdlls Norm, n=20

Light Grave
Lymphocytes 30% 37.8% 17.3%
Neutrophiles 59 % 52.4 % 74.6 %
Monocytes 6.6 % 45 % 58 %
Eosinophiles 25% 5.4% 43 %

Biochemical study of apoptosisof lymphocytes

During thedetermination of biochemica parameters
of the gpoptotic process, the percentage of cells (units)
observed inthedipodiploidic areaof thehhistogramin
three dayswas compared with the number of cellsbe-
foretheculture, andin six dayswith those obtained for
threedaysof culture(TABLE 3). Referringto TABLE
3 the number of lymphocytes obtained in three days
increased approximately by 45% in the culture of the
cdlsof therelatively healthy donors(controls), and by
58% for patientswith light asthma. A decreaseinthe
number of lymphocyteswith both patientsand relatively
healthy donorswas observed within 6 days (TABLE
3). After 6 daysof culture, the number of cellsfor the
relatively healthy donors decreased by 65%. For the
agthmatic patientswith light severity, thecdlscontinued

—=> Regulor Paper

to grow, but their power of proliferation decreased
(38%) (TABLE3).

It isadvisableto pay aparticular attention to the
change in the number of lymphocytesin the case of
seriousasthma. If thenumber of cellsincreased by 15%
within 3days(TABLE 3), after 6 daysof cell culture,
the number of lymphocytes decreased by 65 % com-
pared to the number of cellsbeforethecultureof cells
(TABLED3).

The quantification of the gpoptosisof lymphocytes
was performed with cytometer in flux by using some
parameters such as the determination of DNA frag-
mentation by means of iodide propidium (1P) (figure
1), thetrand ocation of membrane phosphatidylserines
at the surface of lymphocytes with the aid of
merocyanine (MC540) (figure 1), the measurement
of thevariation of potentia of mitochondrid membrane
of lymphocytes according to theintensity of flores-
cenceCMX-Ros (figurel).

Within 3 daysof culture, the number of lympho-
cyteswith the decrease of mitochondria potentia was
21%, 20%, and 27% (TABLE 4) inrelatively healthy
donors, asthmatic patientswith dight severity and high
severity, respectively. Inthis present study of cellular
growth, therewasno significant differencein changing
themitochondrial potential (PM) amongst the groups
studied for 3days (TABLE 4). For 6 days of culture,
we observed anincrease of thenumber of cellsinrda
tively healthy donorswith adecrease of mitochondrial
potential (changes> of 70%) (MP) (TABLE4). The
cellsof thepatientswith light severity having an active
power of proliferation increased the number of cells
with adecrease of the MP (20% a 42%) (TABLE 4).
Thecellsof the patients with serious severity having
lost the power to divide their cells did not show an
apoptotic change (27% to 30%) (TABLE 4). How-
ever, thedynamic between thelymphocytesof thevari-
ousgroupsstudied differed. Theincubation of lympho-
cytesfor 6 daysindicatesthat the number of cellswith
adecrease of MPfor the asthmaticswith light severity
was high compared to those of therelatively healthy
donorsand serious severity (TABLE 4). A prolonga
tion of the culture of cellsin the medium for 6 days
showed the devel opment of apoptosisaccordingtothe
degree of severity, a the sametimethelymphocytes of
thedonors showed aprogressiveincrease at apoptosis
level under these conditions(TABLE 4).
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TABLE 3: Variation of thenumber of lymphocytes (%) in standar d conditions(control) and within thepathology (light and
graveseverity asthma) during 3and 6 daysof culturein vitro ( spontaneousapoptosis). And corresponding structure.
Beginning cell number-2.10° cellgml
Degree of severity:
Contral, n=10 Light, n=10 Grave, n=10

- 2,9+0,22 >* 45 3,1+ 0,11 > 58 2,3+0,1 >15

n<>»0

>/< - increasing and decreasing of cells’ number.

Mitochondrial Potential M P Phosphatidylserine PS Fragmentation of DNA
3 days 6 days 3 days 6 days 3 days 6 days
] ;
——
Control M1 —_—
Light I | — I _ |
Grave I | — ‘ "
w4| M.

Figurel: Cytofluor ogrammeshowing thequantification of theapoptosisof lymphocytes with cytometer influx by using some
par ameter ssuch asthedeter mination of DNA fragmentation (with iodide propidium (1 P)), thetrandocation of membrane
phosphatidylserinesat thesurface of lymphocyteswith theaid of mer ocyanine (MC540), themeasur ement of thevariation
of potential of mitochondrial membrane of lymphocytesaccordingto theintensity of florescenceCM X-Ros.

Inthe beginning of the apoptotic stagewithmem-  for 3 daysof incubation (control=18%, light=21%, se-
brane asymmetry dysfunction thetrang ocation of the  rious=26%) (TABLE 4). The prolongation of thecells
phosphatidilserine (PC) onthesurface of cell wereob-  culturewithin 6 daysa so showed the devel opment of
served. Theincubation of thelymphocytesledtoan theapoptosis(TABLE 4) asinthe case of mitochon-
increaseintheexpressionrate of PConthecelswal dria potentia (MP).
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TABLE 4 : Variation of the membrane mitochondrial
potential (M P) of thelymphocytesof control (C) and lightly
(L) and severely (S) patients corresponding to theinitial
stagesof apoptosis(A) and thevariation of thetrandocation
of phosphatidylserine (PS) of thelymphocytesof control (C)
and lightly (L) and severdy (S) patients (B). (% corresponds
to the number of cells with a decrease of the membrane
mitochondrial potential and the number of cells with a
decrease of theexpression of phosphatidylserine).

Spontaneous apoptosis

(Comparison between
3 and 6 days.)

A 3days 6days Change
Control, n=12 21% 35% >of T70%
Formof Light,n=12 20% 42% > of 110%
athma  Grave, =12 27% 30% >of 10%
Spontaneous apoptosis

—=> Regulor Paper

TABLE 5: Cytofluorogramme showing the aver age per-
centage of degradation of DNA of lymphocytesduringthe
final phase of theapoptosisin % at thecontrol (C) and at
the diseases of asthma of light severity (L) and serious(S)
severity (% countsof cellswith afragmentation of DNA
after colouringthecellswith the iodide propidium (1 P).

3days 6 days
Relatively " I o I
healthy s
donors
(@F S
(n=12) ' =

Asthmatics ————
with light
severity

(L).(n=12)

8% 15%

(Comparison between
3 and 6 days.)

B 3days 6days Change
Control 18% 33% > of 47%

Formof Light,n=12 21% 41% > of 95%
asthma Grave, n=12 26% 28% > of 7%

Theuseof theiodide propidium asmarker reveded
the presence of cellswithaDNA fragmentation. The
number of cells with DNA fragmentation, almost
doubled at lymphocytes of healthy donors (9%-18%)
and at asthmatic patientswith dight severity (8%0-15%)
(TABLES). Ontheother hand, anincreaseof 14%to
21% was observed in asthmatic patientswith high se-
verity. Invitro studies showed (TABLE 5) not only an
absence of difference of aspontaneous changeinthe
MP and the expression of PC on the surface of the
lymphocytesof the peripherd blood from thedifferent
groups studied for 3 days, but also alarge difference
during the degradation of DNA of lymphocytes. For
144 hoursof incubation, DNA fragmentation of lym-
phocytesin atopicwaslow or doesnot exist when com-
pared to those of the lymphocytes of the donors ac-

S

Control

Light

Asthmatics ————
with grave
severity,

(G) (=12

14% 21%

cording to thetime of incubation.
M or phology of lymphocytes

Themethod of e ectronic microscopy by transmission
makeit possibletoidentify themorphologica differ-
encesin lymphocytes of healthy people(control) and
agthmatic patientsinvivofor themgority of theparam-
eters. Asshowninfigure 2, thelymphocytes of rela
tively hedthy donorshad anormal shape. Thecdlular
membranewaswe | drawn. The nucleusgenerally oc-
cupiesalargeportion of thecdl: inthenucleusthereare
nucleolus, the peripheral chromatin, and clear
karyoplasms (figure 2). Theultrastructure of lympho-
cytesof thepatientsdiffersfromthose of hedthy oneshy
voluminousnucleus, and asegregation of thenud eolus.
Lymphocyteswithintussusceptionsat membranesurface
and formation of blebbingwereobserved onthecdlular

)

Grave

Figure2: Ultrastructureof lymphocytesin vivo of controls, of light and grave severity asthma patients.
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membrane. The nucleustakesa“lopaste” shape with
segregation of the chromatinwhich concentratesin the
form of “glibok™ at the periphery of the nucleus (figure
2). A difference occurswith severeasthmawherefrag-
mentation of the nucleusand invaginationsof theinner
cdl membranewasobserved (figure 2).

DISCUSSION

Theatopic bronchial asthma(ABA) refersto the
number of the most wide-spread chronic and inflam-
matory diseases of the respiratory system. In spite of
advanced studiesin thefield of immunol ogy, thefunc-
tiona diagnosisof thebronchia asthmaand the prob-
lem of thedefinition of the criteriato assessthedegree
of severity of thediseaseareof current interest. Thatis
why one of themost important tasks of modern pneu-
mology isthe guarantee of the control over ABA and
particularly the severeform of the disease®%"). Thus,
theresearchfor factorsleading to the devel opment and
the progress of the diseaseisnecessary. Recent stud-
ied' underline the role of the programmed cellular
deeth and the sdf-immunity aspotentialy important fac-
torsinthe pathogenesisof the chronic and obstructive
diseases of the respiratory tracts especially asthma
According to someauthors, the prolongation of thein-
flammation generaly inthe case of theasthmawasre-
lated to anincrease of lifeexpectancy of lymphocytes
and to their ability to escape the cellular death!®*47,
Therefore, westudied the dynamism of thevariation of
the number of lymphocytesinvivo. Theco-relationa
method of analysis showed areverserelation of de-
pendence between the number of lymphocytesand the
degree of severity of thedisease (TABLE 2). Thede-
creasein number of lymphocytes could berelated to
thedisturbance of the proliferating activity of thelym-
phocytesor their migration from the periphera blood
towardslungsunder theinfluence of allergens. Onthe
other hand, the prolongation of theinfluence of aller-
gensmay lead to the loss of apoptotic power of lym-
phocytesand resultingintheincrease of their lifetime.
Some morphological and biochemical parameterg*?
were studied in vitro to explain the decrease in the
number of lymphocytes observed. Considering that
change (morphologica and biochemica) occursfaster
inthecdlsthanintheorganism, itisthereforeinterest-
ing to update the comparative anays sof the morpho-

logica structureof lymphocytesin healthy peopleand
asthmatic patientsaccording to the degree of severity.
The method of e ectronic microscopy by transmission
makeit possibletoidentify themorphologica differ-
encesinlymphocytes*! of heathy people (control) and
asthmatic patientsinvivofor themgjority of the param-
eterd“2¢ reported that, Light and electron microscopy
aretwo of the classical techniquesfor thestudy of this
process. Becauseof thelack of cdllular synchronisation
in apoptosisand for the fact that the apoptoticcell is
rapidly disposed through phagocytos's, study methods
based on morphologica criteriaare adequatefor the
demonstration of the process, but are not useful for
quantifyingitl*344¢, Asshowninfigure 1, thelympho-
cytes of relatively healthy donors had anormal and
rounded shape. The ultrastructure of thelymphocytes
of the patients differs from those of healthy ones by
voluminous nucleus, and asegregation of thenud eolus.
Lymphocyteswith intussusceptions at membrane sur-
face and formation of blebbing“+49 were observed on
the cellular membrane. The nucleustakesa““lopaste”
shape with segregati on of the chromeatin which concen-
tratesin theform of “glibok™ at the periphery of the
nucleus. A difference occurswith severeasthmawhere
fragmentation of the nucleusand invaginationsof the
inner cell membrane was observed. Referringto the
entireobservation, theimmediate questionisthat: how
do cdllswith such astructure behaveduringthecdlular
growthinvitro? The study of the apoptotic processin
vitrowith theuseof thecellular medium unravel stoday
themechanism of molecular dysfunction and thekinet-
icsof thisprocess during the devel opment of asthma.
Inmost part of the systemsof culture, thelymphocytes
of relatively healthy donors diewith gpoptosiswithin
few days. On the other hand, we notice an opposite
phenomenon with asthmatic patients. That could bethe
cause of the change observed at morphology level of
cellsinvivo; that iswhy thetime of appearancelym-
phocytesin theasthmawhich reached an gpoptotic sate
presentsapractica and particular interest in the char-
acterization of the degree of severity of theasthma. In
vitro the number of lymphocytesvariesaccording to
thetimeof culturewith both asthmatic patientsand rela-
tively healthy donors, and adifferencein cellssurvival
dueto thedegree of severity. Theresultsof our studies
highlight areversereation between thenumber of lym-
phocyte of the peripheral blood and the degree of se-
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verity of theasthmain vivo; Ontheother hand, asdow
development of cellsinthemedium for patientswith
serious asthmawas observed, but the lymphocytes of
the asthmatic patientswith light severity show aprolif-
erating activity (TABLE 3). Under which shapeandin
which stage of the devel opment of the programmed
death of lymphocytes can the dysfunction of the
apoptotic process happen at asthmatic patients? To
answer thisquestionwe studied the basisof thedevel -
opment of theapoptossat thebiochemica leve, which
takes placein the mitochondrion and in the nucleus.
During the study of the apoptotic mechanism aclose
attention must be given to mitochondriabecauseduring
the processof thecdlular programmed death themito-
chondrion getsrid of agood quantity of biologically
active substance, capabl e of making thegpoptosisreach
theterminal and irreversible phase“l. Some authors
reported that the properties of mitochondriashow a
correlation between the ultrastructure and the state of
functioning of these structures. A disappearance of mi-
tochondrial filaments, and the mitochondrial crests
changetheir configuration was observed®”. The cells
of the patientswith light severity having an active power
of proliferationincreased the number of cellswith a
decrease of MP. The cellsof the patientswith serious
severity havinglost the power to dividetheir cellsdid
not show an apoptotic change (TABLE 4). A prolon-
gation of the culture of cellsinthemedium for 6 days
showed aresistanceto the devel opment of apoptosis
according to the degree of severity, at the sametime
thelymphocytes of the donors showed aprogressive
increase at apoptosis level under these conditions
(TABLE4). Inthebeginning of thegpoptotic stagewith
membrane asymmetry dysfunction thetrand ocation of
the phosphatidil serine (PC) onthe surfaceof cell were
observed“®52, According to some authors, the atopic
aghmaisaccompanied by aninfiltration of thecdlsfrom
blood track towardsthe ramifications of the bronchial
track. With time, they have to be eliminated by the
apoptotic process. A dysfunction of theeimination of
the cellsfrom targeted organs may berelated to some
deregulation of the expression on their surface, the
phosphatidyl serine mol ecul eindicating the apoptosis
which leadsto arecognition followed by the digestion
of thecdls. Thereare hypotheses of whichthe cause of
the prolonged inflammation in the lungs of asthmatic
patientsisduenot to the dysfunction of theregulation
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of the apoptotic process of thelymphocytesbut to the
dysfunction of their recognition’. A poor expression
of thegpoptotic markersmateridizingtheearly stage of
the apoptosis of the cellsallows usto assumethat the
deregulation of thisprocesstakesplaceinthefina phase
that isinthenucleus(TABLE5). Theuseof theiodide
propidium asmarker reved ed the presenceof cellswith
aDNA fragmentation. The exterior morphol ogical
behaviour of DNA fragmentation was characterized by
theintussusceptionsof the nuclear membraneand the
condensation of the chromatin at the periphery of the
nucleus®. The study of the apoptotic process of the
lymphocytesin the asthmatic patientsshowstheresis-
tance of these cellsin the apoptosis. However, thein-
cubation of thelymphocytes of the donorsand the pa-
tientsleadsto adecreasein M P and the expression of
PC inacertain number of cells, at the sametimeinthe
other cellsleft the parametersdid not change. All the
cellsdid not undergo the apoptotic stage after colora
tion of cellswiththeiodide propidium. Inthesimilar
way with the cellsfrom the donorsonly apart of the
lymphocytesfrom asthmatic patient invitrowasexposed
to spontaneous apoptosis and were capable of disap-
pearing invivo. Patient with serious severity who found
their cdlsexposedto thetermind phaseof thegpoptos's
were between 14-21 % (TABLED5).

Oneof therecent successesinthe study of the pro-
grammed death of cellswasthebiochemical changes
leading to necrosis. In connection with thesedatain the
current classification of programmed degth of thecells
(PDC), wecal an apoptosisPDC of type 1, anecrosis
PDC of type 3 and autophagy PDC of type 211, Cur-
rently intheforeground thereisapreventivedifference
between apoptosisand necrosisof living cellsinthe
body%5%1, A poptosisendswith aphagocytosisof dead
cellswithout dteration, or inflammation and develop-
ment of animmune response®’. Thedeath of cellsby
necrosisisoften associated with adevel opment of the
dteration of thenearby cdll§%%9. Theinflammationand
aphagocytosis of thedying cellsleadingto thedevel -
opment of an immune response, if they contain
chromatinswith antigens. Thisdifferenceisvery impor-
tant in pathol ogy. Theideaof programmed necrosisis
formul ated according to the existence of the way of
signa announcer of necrosis because of the connection
of therecelver of themolecule TNF during thed owing
down of the apoptosis.
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Edinger and Thompson® reported that the
mechanism of the apoptosis was designed so asto
dow downthe activity of an enzymewhose efficiency
can lead to the devel opment of necrosis. A negative
link between the apoptosi s and the Programmed ne-
crosiswas established during the degradation of the
DNA.. Under these conditions, no cancerouscellsfit
into the control centersat inter-phaselevel of thecel-
lular cycleand by stopping theentry of cellsinmitosis
with adysfunction at thegenomelevel. Inthe case of
adysfunction of themechanism of repair, cdlsdiewith
apoptosis. But if one noticesadeformation of DNA,
adysfunction of the apoptotic mechanism, then the
cdlsdiewith programmed necrosis, and programmed
necrosisinthiskind of situation has2 meanings. At
first the programmed death of cellsby necrosisinthe
absence of apoptosisdiminishestherisk of transmis-
sion of mutationsto the next generation of cellS%1. On
the other hand the destruction of cellsby necrosiscan
lead to an activation of theimmuneresponse of the
multi-cellular organismswhich could explain asecre-
tion of self-antibodies against DNAISY, They had al -
ready demonstrated the existence of adirect correla-
tion of therate of self-antibodiesagainst the native
DNA and the degree of severity of asthma.

CONCLUSION

These results could open the door to new perspec-
tivefor indepth study of theroleof apoptotic markers
in the mechanism of asthma regulation, the
characterisation of pathogenicfactorsof thediseaseand
thetarget for itstreatment according to the severity.
However, further study in pulmonology will certainly
benefit from thesefinding to better understand the pro-
cess of apoptosisin ABA patients. It appears to be
obviousthat diseases such as cancer, autoimmunedis-
ordersmay derivebenefit from such studies.
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