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XXI CONFERENCE OF YOUNG OTORHINOLARYNGOLOGISTS
“WHITE NIGNTS OF SAINT PETERSBURG”
MAY 26-28, 2004

SIMPLE SNORING: DIODE LASER TREATMENT
(MAIN POINTS OF THE LECTURE)

Michel JAKOBOWICZ M.D.
Groupe Hospitalier La Pitié-Salpétriére - PARIS

A Simple Snoring needs before any decision a:

CHECK UP to precise personal and social consequences.

The interrogation of the patient and his partner explains the family background, as to
how many times is the snoring, its intensity and frequency. We ask if there is troubles of
sleep.

We have to eliminate an O.SA.S.:

On night symptoms: apneas, somnambulism, restless sleep, suffocation feeling,
nycturia, enuresis.

On diurnal symptoms : early headache, non refreshing sleep, sleepness,
impotence, libido troubles , memory troubles, depressive inclination.

We have to precise the ground:

Excess of weight

Alcohol, smoking

ENT or orthodontics antecedents
Oesophageal reflux

Soporifics, anti-depressants
Cardio-vascular, pneumologic pathologies

A complete medical examination :
precise cervico-facial and dental articulate structure
eliminate macro-glossia and precise naso-pharynx anatomy
naso-fibroscopy allows the retro-basal-lingual exploration

In front of suspicion of OSAS, we ask for a radiologic cephalometry and a sleep
check.
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PHVSIO-ANATOMY

When we speak of simple snoring, what is it ? The snorer sleeps:
Lying on his back: blood circulation reduces its speed, blood stagnates in venous
lakes, and air passage becomes narrow.
When nose is passed through respiratory flow must cross over the velum to join
bronchus.
In sleeping velum muscles are relaxed, the velum falls down like a flag which
vibrates with respiratory wind:

The snorring is here.
GENERAL MEASURES
Loosing weight
Stopping hypnotics and sedatives drugs
Stopping tobacco and alcohol
These measures are important but rarely enough.

COUNTER INDICATIONS

Before treatment we have to eliminate:
inaccessible nasal cavities infection
coagulation troubles
high blood pressure

These counter indications can be treated

BIOPHYSICAL CONCEPTS

Diode Laser DORNIER

Emits at 940 Nm near infrared.

It is a laser with an electronic substrate (Aluminium-Gallium-Arsenide), it is a
compilation of little transistors.

Diode beam

Is transported by an optical fibre which limits photons dissemination:
until 1.5 meters in open air
until 16 millimeters in a liver (1,5 watts, 15 minuts).

Diode effect is function of application mode: without contact realizing an hemispheric
type with contact realizing a fan shaped

Diode Laser distributes heat uniformly, the result is a deep homogeneous molecular
desintegration, following the crown of heat around the molecular desintegration scars with a
retractile cicatrication.

Diode Laser DORNIER offers many functions, two are interesting here:
Standard mode to reduce tissue volume and oedema
Fibertom to cut
If tissue is reach of water it is better to begin in standard mode before using fibertom
mode.

EQUIPMENT
Diode Laser DORNIER 940Nm
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Fiber quartz 3 meters long, 600 micrometers diameter, covered with Teflon
sheath.

Fibroscope : 4.9 millimeters diameter with a 2 millimeters operating channel for
the fibre to treat nasal tissues.

Light source of 250 watts or better Xenon light source.

Imaging with a video camera fitted on endoscope, a video screen and a video
recorder.

TECHNIQUE
On turbinates
On seated patient, under local anesthesia, with prior tamponade with naphazolinated
5% Lidocain during 20 minutes. We introduce the quartz fibre in operating channel of
fibroscope :
in standard mode, we realize 1 or 2 stripes
with a power of 25 watts during 5 to 10 seconds on each side
in continuous shoot with a tangential irradiation.
3 sessions are necessary, 1 every 3 weeks to get a good nasal permeability.

On Velum

In seated patient, under local anesthesia with an injection of 1% Lidocain .
The shoot is parallel to the free border of posterior pilar of velum each side we
draw 2 stripes like with a brush to provoke retraction and rigidity.On uvula, on
each side of the foot we practice a pointing shoot to contract azygos muscle with a
retractile scar: uvula gets shorter.
With a power of 25 watts in continuous shoot in contact standard mode.

2 to 6 sessions are necessary to archieve of results on each patient, every 3 weeks.

A too long uvula can be cut in mode Fiberotom.

COMPLICATIONS

rarely

f little hemorragia

f local secondary infection

often.:

f areactional oedema needs 3 days corticoids.
NO PAIN .

KG?K. 83 5(68/76

We have treated 544 patients since 1998:
75% of men

25% of women

in average age 53,9 years old.

The check up shows:
excess of weight: 29,2 %
rhinosinusal pathology: 27 %
with a medical treatment: 12,5 %
operated ( UVPP, Septoplasty, Rhinoplasty, FESS ): 14,6 %

Radiological check shows:
hypertrophic rhinitis: 41 % troubles of uvula or velum: 54 % normal: 41 %
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DIODE LASER TREATMENT RESULTS

Criteria of evaluation

Interrogatory, examination, sleep check allow to evaluate: apneas and snoring
intensity tiring and diurnal somnolence amelioration of physical performance

RESULTS
62,5 % Very Good (no snoring)
25% Good (less noisy, normal sleep)
these 87,5 % of patients are less tired when they awake, they have no diurnal
somnolance get amelioration of sporting performances proved by sleep check.
8 % Failures
4 % non reevaluated
these 12,5 % are often fat, they refuse to be on diet or take tanquillizers.

CONCLUSION

Diode laser treatment of simple snoring gets 87,5 % of amelioration.

Diode Laser DORNIER 940 Nm is applied at an out-department practice without
pain. The action of this Laser is in tissue depth where it induces retractile scar. This treatment
can be adapted to each case.

The results are stable in time.
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A BATTERY OF DIAGNOS TIC TESTS TO EVALUATE
DENTAL AND ORL PATHO LOGIES

D.Berezkin and A.Zoubareva
I.P.Pavlov Medical University, Saint Petersburg
Russia

Clinical and diagnostic data were correlated by applying a number of diagnostic tests
including CT, polypositional digital X-ray using, if necessary, computer processing of X-ray
images according to a standard protocol. In some cases panoramic zonography with digital
image analysis was employed with densitometry. In “difficult” cases linear digital CT with
transverse sectioning of the facial skull was found to be of diagnostic value. Whenever
needed spiral CT and MRI with digital analysis and densitometry were as well very helpful.

This modern battery of diagnostic tests was the basis for reliable differentiating the
type of pathology in dental region and paranasal sinuses. In the majority of cases
inflammatory and degenerative changes in bone and adjacent soft tissues were dynamically
observed in the process of treatment. Margins of the anatomy (surgical field) were of special
interest. The tracking system was combined with endoscopy (rigid or flexible) to evaluate
altered anatomy in the area of uncinatus process, optical nerve, anterior skull base structures,
deviating arteries and their branching. Opacification of sinuses especially in the sphenoid due
to neoplastic growths or purulent changes were efficiently judged. Profuse nasal polyposis
preop with its spread and sinuses affection was demonstrated with the help of successive
battery tests employed. Critically important was to define even slice thickness, periodontitis
or cysts in the zone of frontal teeth, premolars or molars of the upper jaw. Basically, such
pathologies as compression of the optical nerve and position of the bunch of sphenopalatine
anteries, anterior sphenoid artery or fat protrusion into the nasal cavity at orbital
decompression — all these situations were under control preoperatively which is of utmost
importance for the subsequent surgery. In some cases of chondromas, aspergilosis, pyogenic
granulomas, mucocele, craniofibromas or adenocarcinomas or SCC the battery of diagnostic
tests was difficult to be overestimated.
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STUDYING THE CONNECTION OF CYP1Al1l GENE
POLYMORPHISM WITH THE RISK OF LUNG
CANCER.

Evgeniya V. Belogubova, Irina K. Suvorova, Alexander V. Togo, Evgeny N.
Imyanitov, Kaido P. Hanson
Group of molecular diagnostics, N.N. Petrov Research Institute of Oncology, St.
Petersburg, Russia

Abstract

Mspl restriction fragment length polymorphism in cytochrome P -450 IA1 (CYP1Al)
gene was studied in lung cancer patien ts. Apart from a standard control group of middle -aged
healthy individuals additional control group of the elderly tumor -free individuals was involved
into the study. All in all 146 lung cancer patients, 230 middle -aged healthy donors, and 259
elderly tu mor -free individuals were recruited.

CYP1A1/Mspl genotypes and alleles distribution in population of St. Petersburg was
similar to that in the Europeans and Caucasian Americans. Our data displayed that the
presence of M2 allele was significantly associated with an increased risk for squamose cell
lung cancer. Thus in patients with SCC this allele was present in 19 % that was by 8 % higher
than in HD and the difference was statistically significant ( R=4.727, P=0.030).

In our study we confirmed the relatio  n between Mspl/CYP1A1 polymorphism and risk of
squamose cell lung cancer. We also demonstrated the advantage of introducing the elderly
tumor -free individuals as an additional control group in the epidemiological studies.

Keywords: CYP1A1, lung cancer, g enetic polymorphism, susceptibility, elderly donors.

INTRODUCTION

Lung cancer is one of the most frequent human neoplasms. Smoking has already been
proved to be the main cause of lung cancer providing 80 % of all the cases. Nevertheless, not
every smoker acquires the malignancy during the lifetime and this backs up the theory of
individual susceptibility to lung cancer. The latter is apparently related to the several gene
polymorphisms, which products metabolize tobacco smoke carcinogens. Due to interaction of
the hereditary factors (gene polymorphisms) and environmental influence (tobacco smoke)
lung cancer becomes an interesting model for studying the individual oncological
predisposition.

Among the polymorphic genes that are possibly related to the individual susceptibility
to lung cancer (LC) our attention was drawn to CYP1A1 gene from the cytochrome P450
enzymes superfamily. The gene product, aromatic hydrocarbon hydroxylase (AHH),
metabolizes the polycyclic aromatic hydrocarbons (PAH), being one of the main components
of tobacco smoke. Several allelic variants of the gene are known to be present at different
frequencies among representatives of various ethnic groups (2). Thus C to A transversion in
position 4887 leads to Thr to Asn substitution in the gene product (3). Separate
polymorphisms have been detected in intron 7. Thus T to C transition in 5639 nucleotide is
typical of African-Americans and the same replacement in position 6235 is evident at
different frequencies in different ethnic groups (3, 4, 5). One base substitution of A with G in
4889 nucleotide of exon 7 leads to lle o Val replacement in the heme-binding region of the
enzyme. The two latter polymorphisms are in complete linkage with each other and associated
experimentally with the increased catalytic activity of the rare enzyme.

The CYP1A1 Mspl polymorphism drew investigators’ attention after the research data
obtained by Kawajiri had been published showing the increase of lung cancer risk in carriers
of the mutant alleles of this gene (3, 7). The following investigations in Japanese population
except the work of Kihara also revealed the susceptibility to lung cancer among the rare allele
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carriers (8). However studies of this polymorphism in Europeans didn’t reveal the increased
risk of lung cancer (2, 3, 6, 9). The contradictory conclusions of different authors can be
explained not only by the interracial differences but also by methodological problems with the
choice of adequate control groups. As a rule, the control group in the epidemiological studies
of that kind includes middle-aged people. It is worth mentioning, that the lifetime risk of
cancer among women and men is 0.38 and 0.48, correspondingly. Thus there is a great
number of potentially affected subjects among them. In this research in addition to the
standard control group that consists of middle-aged subjects an ancillary control group,
consisting of elderly subjects without any malignancies in the past, has been recruited. This
group can be more effective control as elderly people aged 75 and older have already
overcome the age of the highest cancer risk (10). This innovative approach has already helped
us to obtain positive results in some research carried out in our institute.

Taking in consideration heterogeneity of the results of different authors, and absence
of the corresponding data concerning the Russian population, we aimed our survey at
studying CYP1A1/Mspl polymorphism and its influence on the susceptibility to lung cancer
among the citizens of St. Petersburg (11, 12).

MATERIALS AND METHODS

Lung cancer (LC) group involved 146 lung cancer patients who had been treated in
N.N. Petrov Research Institute of Oncology from 1991 to 2000 (age range: 30-77, average
age: 60 r 9). 230 middle-aged healthy donors (HD) (age range: 18-55, average age: 36 r11)
were randomly selected among the volunteers of blood transfusion units located in N.N.
Petrov Research Institute of Oncology and in City hospital #31. 259 elderly donors (ED) (age
range: 75-92, average age: 83.5r8.5) were recruited from the outpatient department of City
hospital #31 and War veterans hospital. The absence of malignancies in anamnesis was
confirmed by medical examination and analysis of the patient charts and history cases.

DNA genotyping
DNA was obtained from the peripheral leukocytes. DNA isolation was performed by a
modification of the salt-chloroform method (13, 14).

CYP1ALl alleles

Genotyping for CYP1A1/Mspl polymorphism was carried out by PCR amplification.
DNA 10-100 ng was subjected to PCR amplification with primers 5> GGC TGA GCA ATC
TGA CCC TA 3’ and 5 ATA CCC CCC CCT CAC TCC AG 3’. PCR reaction mixture
contained 1 x PCR buffer, 1.5 mM MgCI2, 200 M of each dNTP, 1 BM of primers and 1 U
Taqg 1 polymerase in the total volume of 12 R.. Amplification was performed by 30 cycles of
denaturation at 95C gfor 35 s, annealing at 58C qgfor 60 s and extension at 72C gfor 60 s. A
final extension at 72C glasted for 7 minutes. A 221-bp fragment comprised polymorphous
Mspl site. Following the reaction Mspl endonuclease, the buffer and water were added to the
PCR product (3 FKL) and after 16-hour incubation the product was analyzed in 2.5% agarose
gel.

Statistical analysis

R2 analysis and 95% CI was conducted for homogeneity to test for case-control
differences in the distribution of the genotypes or other parameters under study. The
authenticity of the differences was defined at 0.05% level.

RESULTS

The results of the genotyping are presented in picture 1.

m1l is a wild type allele where the Mspl site is absent whereas a rare so-called mutant
m2 allele has the polymorphous Mspl site.
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CYP1A1/Mspl genotypes and alleles distribution among the elderly tumor-free donors, middle-aged
healthy donors, and lung cancer patients grouped according to sex and smoking history

CYP1A1 genotypes(%)

CYP1AL1 allels(%)

Groups miml mim2 m2m2 Total ml m2 Total
Elderly donors 206 (79) 51 (20) 2(1) 259 (100) 463 (89) 55 (11) 518 (100)
(total)

Smokers (total) 84 (80) 21 (20) 0 (0) 105 (100) 189 (90) 21 (10) 210 (100)
men 74 (80) 19 (20) 0 (0) 93 (100) 167 (90) 19 (10) 186 (100)
women 10 (83) 2(17) 0 (0) 12 (100) 22 (92) 2(8) 24 (100)
Non-smokers (total) 113 (80) 28 (20) 1(1) 142 (100) 254 (89) 30 (11) 284 (100)
men 34 (83) 7(17) 0 (0) 41 (100) 75 (91) 709 82 (100)
women 79 (78) 21 (21) 1(1) 101 (100) 179 (89) 23 (11) 202 (100)
Smoking history 9 (75) 2(17) 1(8) 12 (100) 20 (83) 4(17) 24 (100)
unknown (total)
men 4 (80) 0 (0) 1 (20) 5 (100) 8 (80) 2 (20) 10 (100)
women 5(71) 2 (29) 0 (0) 7 (100) 12 (86) 2 (15) 14 (100)
TOTAL 112 (81) 26 (19) 1(1) 139 (100) 250 (90) 28 (10) 278 (100)
ELDERLY MEN
Total elderly 94 (78) 25 (21) 1(1) 120 (100) 213 (89) 27 (11) 240 (100)
women
Middle -aged donors 181 (79) 47 (20) 2(1) 230 (100) 409 (89) 51 (11) 460 (100)
(total)
Smokers (total) 107 (80) 26 (19) 1(1) 134 (100) 240 (90) 28 (10) 268 (100)
men 54 (77) 15 (21) 1(1) 70 (100) 123 (88) 17 (12) 140 (100)
women 53 (83) 11 (17) 0 (0) 64 (100) 117 (91) 11 (9) 128 (100)
Non-smokers (total ) 54 (77) 15 (21) 1(1) 70 (100) 123 (88) 17 (12) 140 (100)
men 17 (74) 5(22) 1(4) 23 (100) 39 (85) 7 (15) 46 (100)
women 37 (79) 10 (21) 0 (0) 47 (100) 84 (89) 10 (11) 94 (100)
Smoking history 20 (77) 6 (23) 0 (0) 26 (100) 46 (88) 6 (12) 52 (100)
unknown (total)
men 9 (60) 6 (40) 0 (0) 15 (100) 24 (80) 6 (20) 30 (100)
women 11 (100) 0 (0) 0 (0) 11 (100) 22 (100) 0 (0) 22 (100)
TOTAL 80 (74) 26 (24) 2(2) 108 (100) 186 (86) 30 (14) 216 (100)
MIDDLE-AGED MEN
Total middle -aged 101 (83) 21 (17) 0 (0) 122 (100) 223 (91) 21(9) 244 (100)
women
Lung cancer 107 (73) 37 (25) 2 (1) 146 (100) 251 (86) 41 (14) 292 (100)
patients (total)
Smokers (total) 90 (73) 32 (26) 2(2) 124 (100) 212 (85) 36 (15) 248 (100)
men 86 (72) 31 (26) 2(2) 119 (100) 203 (85) 35 (15) 238 (100)
women 4 (80) 1 (20) 0 (0) 5 (100) 9 (90) 1 (10) 10 (100)
Non-SCLC 71 (70) 28 (28) 2(2) 101 (100) 170 (84) 32 (16) 202 (100)
SCC 46 (66) 22 (31) 2(3) 70 (100) 114 (81) 26 (19) 140 (100)
adenocarcinoma 23 (85) 4 (15) 0(0) 27 (100) 50 (93) 4(7) 54 (100)
SCLC 14 (78) 4(22) 0 (0) 18 (100) 32 (89) 4 (11) 36 (100)
Non-smokers (total) 14 (78) 4 (22) 0 (0) 18 (100) 32 (89) 4 (11) 36 (100)
men 4 (80) 1 (20) 0 (0) 5 (100) 9 (90) 1 (10) 10 (100)
women 10 (77) 3(23) 0 (0) 13 (100) 23 (88) 3(12) 26 (100)
Age groups
<=50 11 (85) 2 (15) 0 (0) 13 (100) 24 (92) 2(8) 26 (100)
>50 96 (72) 35 (27) 2(2) 133 (100) 227 (85) 39 (15) 266 (100)
Smoking history 3 (75) 1 (25) 0 (0) 4 (100) 7 (87.5) 1 (12.5) 8 (100)
unknown (total)

Total  lung 93 (73) 33 (26) 2(2) 128 (100) 219 (86) 37 (14) 256 (100)
cancer men
Total lung cancer 14 (78) 4(22) 0 (0) 18 (100) 32 (89) 4 (11) 36 (100)
women
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Figure 1. Detection of CYP1A1 genotypes by PCR. Plasmid pUC19 subjected to Mspl restriction
enzyme digestion was used as a size marker. Marker fragments are shown on the left, base pairs (Lane
M); Lane 1 — mlm2 heterozygous genotype; Lane 2 — homozygous site-absent genotype; Lane 3 -
homozygous site present genotype.

The summarized data on CYP1A1/Mspl genotypes and alleles distribution among LC,
HD and ED are presented in table 1. Among the HD the frequency of the m1m1, m1m2 and
m2m2 genotypes was 79%, 20% and 1% correspondingly that was similar to the figures
obtained for Europeans and Caucasian Americans. When divided according to the allelic
frequencies, a tendency to overrepresentation of the mutant alleles was revealed in men
compared to women ( R=2.729, P=0.099). These differences in the allelic frequencies can not
be explained by the prevalence of smokers among men, as the genotype and allelic
frequencies among smokers and non-smokers not only among healthy donors but also
between men and women didn’t show any variation.

The frequencies of m1m1, mim2 and m2m2 genotypes among ED were very similar
to that in HD and were present in 79%, 20% and 1% correspondingly. Having compared the
genotypes and alleles distribution between men and women, smokers and non-smokers, no
variations were revealed.

The genotype mim1, mim2 and m2m2 frequencies among lung cancer patients were
as follows: 73%, 25% and 1%. There was a small difference in genotype and allelic
distribution in comparison with the both control groups (HD and ED). Taking into
consideration the histological heterogeneity of lung cancer the analysis of the genotype and
allele frequencies of CYP1AL was carried out depending on the tumor type.

Comparison of the CYP1A1/Mspl genotypes distribution between LC and HD has
shown a tendency to overrepresentation of m1lm2 genotype in patients with squamose cell
lung cancer (SCC) ( R=3.498, P=0.065). Having compared the allelic frequencies between
these groups, statistically significant difference was revealed ( R=4.727, P=0.030). Having
compared SCC patients and ED, the difference became even more obvious: m1m2 genotype
and m2 allele were present more often in SCC patients with the difference becoming more
significant ( 2=4.131, P=0.042 and R2=5.743, P=0.017 correspondingly).

On the contrary, the m1 wild type allele was more common in adenocarcinoma (AC)
patients compared to the control groups (HD and ED). A predominant so-called wild
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homozygote mim1 was found by 12% higher in AC than in the overall lung cancer patients
and by 6% higher than in HD and ED accordingly. m1m2 genotype was present by 10%, 5%
and 5% more rarely in comparison with the above-mentioned groups correspondingly. m2m2
genotype was not found in patients with AC, although in HD and ED it was observed in 1%.
However, there were no statistically significant differences between the groups. Apparently
the result can be explained by the relatively small sample size (27 patients).

The genotype and allele distribution among the patients with small cell lung cancer
(SCLC) was similar to that of the HD and ED.

DISCUSSION

Firstly, our study was aimed at assessing the frequencies of CYP1A1/Mspl genotypes
and alleles in population of St. Petersburg and evaluating its influence on lung cancer
susceptibility.

Second objective was to demonstrate the advantage of implementing the elderly
tumor-free donors as an additional control group in the epidemiological studies.

Our data has shown that the frequency of the rare m2 allele in HD (11%) was similar
to that in Europeans and Caucasian Americans (3, 5, 6, 16).

Having analyzed the percentage of the genotypes and alleles, we have observed a 3%
increase, although not statistically significant, of m2 rare allele in lung cancer patients
compared to the both control groups (HD and ED). Considering the heterogeneity of lung
cancer, the distribution of the genotypes and alleles was analyzed and appeared to be different
in different lung cancer types. The distribution of the genotypes and alleles in patients with
SCLC was similar to that in HD (m1m1-78%, m1m2-22%, m2m2-0%, and alleles m1-89%,
m2-11%). In patients with AC the rare allele was less common than in HD and amounted to
7% and 11%, correspondingly although the difference was not significant (p=0.647).
Apparently this can be explained by the relatively small sample size (27 patients).

Our data has displayed that the presence of m2 allele is significantly associated with
an increased risk for SCC. Thus in patients with SCC this allele was present in 19% that was
by 8% higher than in HD and the difference was statistically significant ( 2=4.727, P=0.030).
The observed variations in the genotypes and alleles distribution among the patients with
different lung cancer types may be linked to the different histogenesis of the tumors:
adenocarcinoma arises from the alveolar epithelium and bronchial mucous glands, small cell
lung cancer develops from cells of the APUD system, and squamose cell lung cancer
originates from the bronchial ciliated epithelium. Probably various cell types have different
sensitivity to tobacco smoke carcinogens.

The correlation between the presence of the mutant m2 allele and increased risk of
SCC was demonstrated not only in this research but also in several other studies (2, 3, 6, 9,
16). A close association of lung cancer incidence with the presence of m2 homozygous rare
allele was confirmed in the studies of Kawajiri K. et al.: in 151 LC patients m2m2 genotype
was present in 21%, and in 11% in the group under control. In patients with SCC (105 cases)
two copies of m2 allele were present in 23% (4, 7). The studies of Europeans and American
Caucasians proved as well that the number of m2 allele carriers was larger in patients with
SCC in comparison with the overall lung cancer group. Hirvonen et al. reported the frequency
of m2 alleles in patients with lung cancer to be 8.1% and in patients with SCC 9.2% (9), and
Drakoulis et al. 7.3% and 11% (6) correspondingly with the differences being statistically
insignificant. Marchand et al. demonstrated the frequency of m2m2 genotype to be 10.3% in
the overall lung cancer group and 20.3% in cases with SCC and revealed statistically
significant difference between the m2m2 genotype frequencies in patients with SCC and the
control group (P<0.05) (16). However, the other studies did not reveal any differences in the
CYP1A1/Mspl genotype distribution in lung cancer patients, including SCC. The findings of
Kihara et al. vary from data obtained in the Japanese population. Among the smokers Kihara
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observed m2m2 genotype in 17.8% individuals of the control group and in 16.5% in lung
cancer patients (SCC and SCLC). At the same time m2m2 genotype was found in 11% in
non-smoking controls. Taking into consideration the average age of the control group (50-69
years), we can assume that individuals with the increased risk of malignancies were present
among the smoker.

Sugimura et al. (1994) investigated Mspl polymorphism and its connection with LC in
black and non-black citizens of Rio de Janeiro and didn’t confirm the association of CYP1A1
genotypes and lung cancer susceptibility (17). It is of importance that it was the first
examination of this polymorphism on the South American population. Noteworthy that the
distribution of CYP1A1/Mspl genotypes especially in non-blacks in Rio de Janeiro was more
similar to that found in the Japanese healthy population than in the Northern American and
European populations.

Shields et al. also obtained the results denying the association of the CYP1AL1/Mspl
polymorphism and lung cancer susceptibility (15). They recruited 56 patients with lung
cancer into the study. 31 patients with chronic obstructive pulmonary disease (COPD) or
bronchial asthma and the history of more than 40 pack-years of tobacco smoking, and 15
patients with tumors other than lung or bladder cancer were referred to as controls. Being
statistically insignificant, the relatively uncommon prevalence of the rare allele in the control
group (19 %) in contrast with lung cancer cases (13 %) attracted our attention. One of the
factors that may explain these results is the heterogeneity of the control group that included
black and non-black individuals, women and men, as well as patients with COPD and
malignancies.

Our results are in agreement with the literary data on the m2 allele prevalence among
lung cancer patients. Moreover, we have found statistically significant difference for SCC
compared to the data obtained in other European populations.

It is of interest that there was a tendency for differences between the middle-aged
healthy men and women. As lung cancer morbidity is higher among men in comparison with
women this fact confirms that the CYP1AL mutation is related to the increased lung cancer
risk. Comparison of the allele distribution between men and women among elderly donors did
not reveal the difference. We suppose that it is connected with the ED group resistance to the
neoplasms.

It is also worth mentioning that for the first time in the research of influence of
CYP1A1 gene on lung cancer susceptibility the additional control group of elderly tumor-free
individuals was introduced. In epidemiological studies this group can be more adequate
control than middle-aged donors. As the peak of lung cancer morbidity is before 70 years, the
additional control group of people aged 75 and older was formed. Thus the possibility that
patients with malignancies were present in this group was very low. The similar approach was
used in our institute to studying other gene polymorphisms.

In epidemiological studies such approach also allows to reveal the impact of this
polymorphism on the lifetime. The genotype distribution among the control groups (HD and
ED) did not differ from each other denying the influence of CYP1A1/Mspl polymorphism on
the lifetime.

Lung cancer is known to be most closely associated with cigarette smoking. In our
study no difference was found between smoking and lung cancer susceptibility. Thus the
frequency of m2 allele in smoking healthy donors and patients with lung cancer was 10% and
15% correspondingly. Moreover we didn’t confirm the influence of this polymorphism on the
lifetime of smokers. The literary data on the smoking habits and CYP1Al1l/Mspl
polymorphism are contradictive. Kawajiri et al. provide evidence that individuals with mutant
alleles have a remarkably higher risk of lung cancer at a lower cigarette dose than those
without the mutation. At the same time Sugimura et al. didn’t show the increase of m2 alleles
either in smoking patients with lung cancer, or in healthy smokers. Shields et al. also did not
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reveal the association between the presence of CYP1Al mutant alleles and smoking.
According to their data in smokers with lifetime cigarette consumption less than 40 pack-
years m2 allele was found in 24% in lung cancer patients and in 76% in healthy donors. In the
groups with higher cigarette consumption (40-59 and >60 pack-years) the mutant alleles were
found in 28% (LC) and 20% (HD), and 19% (LC) and 38% (HD) correspondingly.

Differences among the studies can be connected with the fact that ethnic groups with
different frequencies of mutations in healthy population and thus different sensitivity to
tobacco smoke carcinogens were analyzed. Therefore it is important to study combination of
Mspl and other CYP1A1 polymorphisms with polymorphous genes coding phase 11 enzymes.
Kihara et al. came to the conclusion that apparently the important factor that plays a role in
pathogenesis of lung cancer is not a presence of m2 allele but a combination of the different
so called “susceptible” alleles of the genes that encode phase | and Il enzymes of xenobiotic
metabolism. Thus the increased cigarette consumption in individuals with combined GST P
null and CYP1A1 (m2m2) genotypes leads to an increased risk of lung cancer (8).

Firstly, our data has shown that distribution of CYP1A1/Mspl genotypes and alleles in
population of St. Petersburg is similar to that in the Europeans and Caucasian Americans.
Secondly, the connection between the CYP1A1/Mspl genetic polymorphism and risk of SCC
was revealed.

Thirdly, we demonstrated the advantage of introducing the elderly donors as
additional control group in epidemiological studies.
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ESSENTIALS OF LASER SURGERY IN
OTORHINOLARYNGOLOGY.
(A BRIEF OVERVIEW OF RUSSIAN EXPERIENCE IN
CONTACT LASER APPLIC ATION)

Prof. Marius Plouzhnikov
Director ENT-HNS Department, |I.P.Pavlov Medical University
Saint Petersburg, Russia

Laser surgery in otolaryngology originated at the beginning of the seventies last
century. Nowadays it has become quite evident that the aforementioned trend in ORL
occupies an important position among the other surgical techniques in the speciality.
Historically, carbon-dioxide laser was dominating at first. However, last decade new types of
lasers appeared to produce emission easily transmitted via fiberoptics (Nd:YAG, KTP, diode
lasers, etc). Further perfection and developments in endoscopic surgery are associated with
these types of lasers. Moreover, “contact” technique of surgery with fiberoptic gave an
impulse to the rise of new surgical perspectives, among them, laser interstitial thermotherapy
(LITT) being one of the most promising.

Laser surgery in laryngology plays the central role in the speciality. As a rule, all the
surgical interventions in the field are made under intravenous general anaesthesia and
artificial ventilation of the lungs using direct suspension microlaryngoscopy. It may not be out
of the place here to mention, not dwelling on the details of narcosis induction and
maintenance, that the artificial ventilation of the lungs may be achieved via intubation of the
larynx or trachea with laryngoscopes with ventilation channel as well as by thin ventilation
tubes or catheters via tracheopuncture. My Clinic gives preference to the latter technique. For
the last 12 years 463 tracheo-and/or conicopunctures were performed to provide high-
frequency ventilation of the lungs at endolaryngeal laser operations. The catheter was placed
according to Seldinger [1]. Transcutaneous transtracheal catherization possesses, to our
opinion, undoubtful advantages when making laser surgery of the larynx. Tracheopuncture is
performed in no time and is easily tolerated by the patients. In these conditions apnoe period
does not occur to be inevitable in orotracheal intubation, which makes the transition period
from spontaneous breathing towards artificial respiration more physiological. The potentiality
to preserve catheter in the trachea at the early postop period with no inconveniencies to the
patient and without limitations of his/her mobile activity makes it possible, if necessary, to
resume the ventilation without reintubation. Absence of the catheter in the operation field
when using transcutaneous tracheopuncture provides for maximal possible safety of the
operation zone, gives the necessary freedom for surgical maneuvers and excludes entirely an
emergencies of accidental ignition of the catheter by high-energy laser (Fig.1f). Air flow
coming out of the lungs keeps the blood, debris and plumes from entering the tracheo-
bronchial tree. Moreover, it creates a beautiful visualization of the larynx during surgery by
constant drainage of the plumes out of the operating field. When pathologies localized on the
vocal cords or in the vestibule conicopuncture was made whereas tracheopuncture was more
suitable when subglottis was involved. Tracheopuncture is proceeded under local anaesthesia
in the supine position of the patient with a pillow under shoulders. The skin and soft tissues
are punctured in the midline of the neck. The trachea is pierced in the intercartilagenous
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space. The correct position of the needle tip is tested with syringe filled with lidocaine
solution: if the tip of the needle is in the tracheal lumen air bubbles appear in the syringe
when its piston is gently pulled up. After that lidocaine is instilled through the needle into the
tracheal lumen to suppress coughing. Tracheal catherization as a procedure is being

Fig. 1. Consecutive stages of tracheopuncture/conicopuncture performance:

a/ needle puncture of the trachea under local anaesthesia;

b. syringe testing of the correct needle tip position in the tracheal lumen;

c. plastic conductor is being inserted through the needle;

d. the needle has been removed and the polyethelene catheter is introduced via conductor as a guide;
e. the catheter is finally positioned in trachea and fixed to the skin. After that the catheter is connected
to the jet-ventilator and high-frequency ventilation starts;

f. A thin, 1.2mm diameter catheter is positioned in subglottis (conicopuncture).

immediately started after this stage. With this in view a rigid conductor is inserted via the
tracheal needle and the latter is removed. After that follows the insertion of the catheter which
is guided into the tracheal lumen via the conductor (Fig.1la-e).

Fig.2. High-
frequency
ventilation set:
upper part -
ventilation
apparatus; lower

part - device for air
humidification

connected by a tube
with the ventilation
apparatus; in the
middle -
cardiomonitor.

The catheter is placed in the trachea in such a way that its tip is
located over bifurcation to provide proper ventilation of the both main
bronchi. The outer outlet of the catheter is being connected with jet-
ventilation apparatus and artificial respiration starts (Fig.2). According
to the above technique, conicopuncture was performed in 223 (48%)
cases and tracheopuncture — in 240 (52%) patients in our Clinic (Fig.3).

Our experience proved
that from the ergonomic point of
view “contact” technique of laser
surgery is the most advantageous
in otorhinolaryngology,
especially, in laryngology. Its
essence consists in bringing the
tip of the fiberoptic carrying
laser energy into direct contact
with the tissue to be excised. No  Fig-3. General view of the operation
marker System is needed atall in 207 0 11 ey AL
these conditions whereas it iS  microscope,  jet-ventilator, laser
absolutely  necessary ~ when  apparatus, etc produced in Russia.
navigating the “distant” laser
beam to the target. The emission is switched on only at the moment
when a surgeon plunges the quartz rod into the tissue to be ablated,
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therefore, no off-the-target hits are possible. The surgical procedure itself is much simpler
because fiberoptic can be slightly bent, but quite sufficiently “to pass round” the pathological
focus, that is, the angle of laser hitting can be arbitrarily changed which is never possible in
“distant” laser application due to the directness of the light spreading. Thus, greater
radicalism is achieved during surgery. The tissues, as a rule, are excised, but not evaporated
which produces less pluming in the zone of surgery. Experimental investigations have shown
that the tissue damage is confined to the diameter of the fiber tip (200-400 micrometers) and
Is represented as carbonization zone surrounded by a thin layer of coagulation within several
rows of adjacent cells [2]. As regards its principal meaning the method described strictly
corresponds to one’s idea of a scalpel effect on tissues and can be roughly compared with the
biological effect of carbon dioxide laser. Biological properties of the contact method are as
follows: limited damage beyond the contact area, no oedema, fast healing, no or slight
cicatrication, no bleeding and, consequently, “dry” operating field. Besides, the contact
technique is very handy to be used in anatomical zones difficult for surgical access, in
particular, anterior comissure of the larynx.
Fiberoptic with laser beam is placed into a
miniature tube which serves at the same time
as a manipulator which can be applied to pull
the structures apart wherever necessary. The
distal end of the manipulator containing
fiberoptic can be bent to a certain degree
(Fig.4). This simple, but expedient maneuver
is sometimes invaluable when combined with

Fiod. Hand.oi ; | ( external pressure on the larynx by an
ig.4. Hand-piece for nasal surgery (see: : :
fiberoptic is inside the tube slightly protruding assistant at surgery to create a clear view of

from the outlet. The tube is somewhat bent. the anterior laryngeal commissure, the
favorite seat of neoplasms.

Analysis of the literature as well as our personal experience point to the significance
of laser in laryngology where laser surgery might be righteously regarded as a real
“breakthrough”. Laser is precisely the tool which made endoscopic laryngeal cancer surgery a
success. There is a chance left for the traditional surgery to compete with laser surgery in
benign growths removal in the larynx while cancer of the larynx, juvenile papillomatosis and
laryngeal cicatrications stand apart from any comparison with routine surgical procedures.

Juvenile laryngeal papillomatosis is notorious for its frequent papillomata recurrences
in spite if any modern antivirus treatments. The only way, therefore, to preserve patency of
the respiratory airway remains, therefore, surgery. Recently habitual approach to use forceps
in direct laryngoscopy would inevitably cause injury to basilar membrane and subepithelial
layer leading to postop endolaryngeal cicatrication. In some cases laryngeal scarring grows
into the major problem in the clinical history of a patient suffering a lot to become a constant
cannula-bearer. It might be also pertinent to note a high disposition of papillomata towards
bleeding. Even gentle touching of the friable papillomata masses causes immediate
haemorragic reaction. The arising bleeding ultimately obscures the operating field to such an
extent that the surgeon is forced to waste much of his efforts to control it. Laser surgery of the
laryngeal papillomatosis, on the contrary, quite another technique, absolutely bloodless,
sparing and precisional. Especially beneficial for the both — the patient and the surgeon is the
laser interstitial thermotherapy (LITT) when applied in laryngeal papillomatosis. It provides
not only clean, free from the bleeding laryngeal field of surgery, but ensures also no
traumatization with recovery without scarring. It should be pointed out hereby that LITT
came into existence only thanks to previous developments in laser contact technique.



22 JROLD 2WRUKLQRODU\QHARDOD®RILFD 9RO <

Laryngeal stenosis is a hard to solve clinical problem which is in the spotlight for a
century. Before “laser time” endoscopic approach to the larynx was not practically realistic,
therefore, only “open” surgery was in use to get rid of tracheostomas. The prevailing trend
was stenting with T-shaped tubes. Congenital and acquired laryngeal membranes could be
effectively removed endoscopically only if their thickness was not more than 1-2 mm and the
membranes were of limited expanse. Application of laser made a kind of a revolt in
endolaryngeal management of stenosis of a cicatritial or a paralytic origin. If at earlier
historical stage only “open” surgery was possible not infrequently producing laryngeal
scarring as a result of an intervention, currently modern technical equipment offers a new
perspective to fully avoid bleeding in the posterior segment of the larynx and to safely
complete surgery during chordectomy, arytenoidectomy or chordarytenoidectomy (Fig.3).
Scarrs of any expanse or protrusion are subjected to lasing with not a tangible difficulty, but
the aftereffect is rarely satisfactory because of the regretful tendency even of a small
endolaryngeal scar to recur forming a secondary postop cicatrication. This is the actual reason
explaining the method of stenting to survive until now, but basing nowadays upon new
technology of manufacturing stents out of bioenert materials.

Endoscopic laser surgery of laryngeal cancer is a stunning achievement of our days
which has basically changed the quality of life in these category of patients [4,5]. Historically
Strong and Jako (1972) were the first to make laser surgery of the tumour in the anterior
laryngeal commissure. Clinical experience accumulated since attests that laryngeal cancer of
T1 and T2 types can be radically removed by laser endoscopically. As this takes place
problem of preventive or intraoperative tracheotomy ceased to exist at all. However, it is
being actively discussed whether T3 neoplasms might be successfully treated by laser. In
accord with our personal experience in some certain cases it is quite reasonable to admit that
T3 tumor can be radically excised with no invasion or limited invasion into thyroid
perichondrium traced [4]. However, particularly in these cases it is of utmost importance to
define if there is a spread of the tumour downwards to m.cricothyroidea and into preepiglottic
space which is regretfully not always obvious from CT films. Small cup-forceps biopsies of
the laser wound is a reliable criterion, but sometimes dependent on the qualification of the
morphologist. In case when the main bulk of the tumour is removed, but it is not possible to
complete surgery radically, the subsequent radiotherapy might be an essential addition to the
treatment. Initial preop radiotherapy, to our opinion, should not be recommended because
frequently laser postop situation is complicated by poor healing and oedema which is masking
possible recurrences. In this group of patients sometimes at the postop period it is necessary to
perform tracheotomy which never occurs in patients who had been operated by laser without
primary irradiation. Laryngoscopes with retractable valves of various design provide for an
excellent access to the laryngeal vestibulum that is why laser excision of supraglottis and
epiglottotomy started to become introduced into every day practice. One of the main
complications in the process of laryngeal laser surgery is referred to bleeding. Arterial vessels
with a caliber more than 1 mm in diameter are difficult to be welded by laser. In these
circumstances we usually resort to a simple procedure which might be helpful: the tip of the
laryngoscope is pushed downward into the subglottis. As a result the tissues of the larynx get
temporarily distended and the bleeding stops. We recommend to wait 3-5 min before drawing
the laryngoscope slowly back. This lapse of time happens to be quite sufficient to control the
bleeding. The procedure helps greatly to apply precisely cauterization or pressing the tip of
contact Nd:YAG fiberoptic exactly to the point of bleeding. The statistics of laser surgery
results might be compared with those of the traditional surgery to give very similar data,
however, functional results after laser surgery incomparably different to preserve natural
airway and voice function [7]. Psychologically all the patients are inclined to give more credit
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to laser surgery than to invalidating external surgery. Moreover, which is certainly of less
significance, but, nevertheless, quite substantial, laser surgery has a reduced health care cost.

Laser surgery in pharyngology [8] has become a routine technique in removing
growths in the oral cavity, gingiva, the tongue, posterior pharyngeal wall, hard and soft palate.
Laser tonsillectomy has gained much popularity, at least, in my country, but I personally do
not see any benefits in this kind of surgery. Surgery of the soft palate in snoring and sleep
apnoe made by laser currently is the number one trend in treating these disorders.

Much more complex situation has developed in rhinology [8] where laser surgery had
been in a backwater basing upon distant CO2 laser. In fact, only broad application of lasers
was initiated with manufacturing “fiberoptic” lasers. Now contact or “near-contact” lasers
became practicable in managing pathologies in the nasal and nasopharyngeal cavities. Two
main trends in rhinology might be outlined: i.e., laser surgery in vasomotor rhinitis and nasal
polyposis. Both surgeries are made usually under topical application anaesthesia. In
facilitating these kinds of surgery in contact mode we find it practicable and helpful to use a
special design of a hand-piece (Fig. 4). A set of flexible tube conductors made of germanium
silver alloy with an internal diameter of 1.4 mm and an external diameter of 2.0 mm was
assembled. Prior to surgery the operator appropriately shapes the tube conductor so that laser
destruction of tissues can be easily effected at any site in the nasal cavity, from the vestibule
up to the choana.

In vasomotor rhinitis we employ 3 variants of lasing [8,9,10]: 1. The first one is
“dotted” contact coagulation of the anterior edges of the inferior and middle turbinates.
Whenever necessary the number of the dots of destruction could be increased and destruction
area further expanded to include the middle and even posterior edges of the turbinates. The
duration of quartz-rod-tip-mucous-membrane contact varied depending on the tissue
hydrophilic properties, the application time ranging from 0.1 sec to 0.5 sec at 18-21 W of the
energy output. 2. Submucous coagulation was performed along the entire length of the
inferior turbinate from its anterior to posterior end. The possible intrusion variants were a) a
single channel, b) two parallel channels, and c) channels laid submucosally for merely part of
the turbinate. 3. Mucose coagulation technique is the simplest for performing and is being
done very frequently. It consists in producing laser incisions along the whole length of the
inferior turbinate from the posterior edge anteriorly in 3 parallel lines with the distance
between them equaling to 2-3 mm. The postop period is usually uneventful, with no
complications at surgery. Initial inflammatory reactions developed 3-5 hours after, with a
peak within 48-96 hours postoperatively. Subsequently, the inflammation abated and the
condition stabilizes 2-3 weeks after the operation when applying channel techniques. As a
rule, the outcome could be forecast within the first few days. Within a year satisfactory results
were obtained in 87% of patients if the following contraindications were observed: a) acute
respiratory conditions; b) chronic purulent sinusitis; ¢) surgical septal deviations; d) allergic
vasomotor rhinitis, especially, with aspirin triad.

In nasal polyposis the technique mentioned may be applied as an additive against the
vasomotor component of the condition. At first laser surgery in nasal polyposis was aimed at
resection of polyps, at the point of their fixation to the mucous membrane and in difficult
cases was combined with polypi snaring, the polypous remnants being coagulated by laser
[11]. Further on, especially last 2 years LITT was used in our Clinic [12]. Ideally, in
application of LITT the specified amount of pathological tissue should be exposed to
irreversible degradation, i.e. protein denaturation or coagulation. Theoretically, that is
possible only provided the tissue is heated to within 60 — 100°C throughout its entire mass.
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Hence, it follows that the amount of the tissue undergoing destruction will depend on the
temperature drop, a gradient decreasing uniformly from the epicenter of the heat-up towards
the periphery, provided the optic properties of the tissue are uniform throughout it. The
proposition assumes the existence of a homogeneous tissue with uniform properties of
transmitting and absorbing luminous energy. In the meantime, the temperatures at the
epicenter should not exceed the critical values at which carbonization may get under way and
inevitably impede the transmission of light from the center to periphery.

Indeed, LITT may prove to be alternative to conventional surgery, particularly in cases
of neoplasms anatomically difficult of access or those where operative access is fraught with
traumatism, such as brain tumours. In this connection intensive search has been under way
aimed at improving the LITT technique.

Dr. R. Chapman [13], one of the pioneers in developing the method and the first to
accumulate extensive experience in interstitial thermal destruction of uterine fibromyomas,
has achieved convincing results in this field. According to Dr. R.Chapman the neoplasms
degraded completely and were replaced with whole muscular tissue without cicatrication, thus
making possible normal delivery by patients of childbearing age.

In the event of large fibromas simultaneously 8 to 12 fibres would be laparoscopically
introduced into the tumour. Positive results were achieved in employing special stereometry
of the arrangement of coagulation centers in neoplasms without superposition of coagulation
foci. It was carried out in a way to interrupt microcirculation in tissues free from exposure to
elevated temperatures. To the best of our knowledge, the first similar experience in
otorhinolaryngology as reported by T.J.Vogl (Berlin) at the International Symposium on
Metastases in Head and Neck Cancer in Kiel, Germany, in 1998, was concerned with laser
thermodestruction of the skull base tumour and the parapharyngeal space [14].

We decided [12] to explore the possibility of applying LITT in cases of nasal
polyposis, a condition requiring no commentary in professional intercourse. Nevertheless,
certain specific points responsible to undertaking that work are probably worth mentioning.

Firstly, it was anticipated that the LITT would permit avoiding even a little
haemorrhage and hence the tamponade with all of its negative features. Secondly, the
technique could be tested out in somatically complex cases including those of concomitant
cardiovascular insufficiency of various etiology, where conventional surgery every so often is
inappropriate.

Thirdly, it was intended to take advantage of the method in cases of polyposis
whenever it was technically difficult to operate or else surgery was fraught with the risk of
complications. That is to say in the event of polyposis in combination with a deviation of the
nasal septum and lower turbinates disgenesia, numerous preceding interventions, small polyps
in the region of the nasal cavity fornix when the danger to injure lamina cribrosa
mechanically by rough surgery and to evoke nasal liquorrea is quite possible.

Prior to the clinical stage experiments were carried out using special pastes
(phantoms) devised by Professor A.l.Nevorotin [15]. The pastes consisted of four ingredients:
human hemoglobin, glycerin as cryoprotector, hen egg white and a stabilizing component
(additive). Traced on such phantoms were the geometric parameters of “laser” coagulates as a
function of the output power and the exposition for every specific type of fiberoptic tool with
light-scattering properties. Afterwards similar experiments were carried out in vitro on polyps
under histological control.

Clinically LITT was employed with the patient in the sitting position as while
traditional anterior rhinoscopy. The optimal situation was one when the fiber tip could be
inserted into the polyp pedicle or the adjacent necked part of the polyp. In such cases a single
exposure could be sufficient. Whenever for anatomical reasons (narrow nasal cavity) the
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operative field was not adequately observable the surgeon had to resolve to several exposures
trying to draw the whole of the visible part of the polyp into the zones being coagulated.
Fairly indicative from the viewpoint of visual control over the appearance of the coagulate
was the change in the colour of the polyp tissue which in the course of thermodestruction was
turning milky white (Fig.5).

C d
Fig.5. LITT of Nasal Polyposis:
a. polyps in nasal middle meatus;
b. milky white polypous mass immediately after LITT procedure;
c. histological picture of the polyp with distinctly differentiated in the polyp stroma prior surgery.
d. surgical channel made by fiberoptic at LITT. The polypous stroma is homogeneously coagulated. No
cells can be discerned.

After the operation no attempts were ever made to remove at once the coagulated parts
of the polyp mechanically, with snares or nasal forceps. As a rule 3 or 4 days after the
intervention the polyps were spontaneously expelled by noseblowing. At times repeated LITT
operations had to be performed either when new polyps were “ shed” from the ethmoidal
labyrinth in the postoperative period or when it was not feasible to expose all the polyps in the
nasal cavity to the LITT procedure in one session due to the large scale of the process. In the
latter case spontaneous expulsion of coagulated polyps by noseblowing was difficult to attain
and they were removed with nasal forceps prior to repeated surgery. The 3-4 day period for
cleansing the nasal cavity of coagulated polypous tissue is empiric and purely conventional.
Oftentimes the expulsion of polyps may occur earlier and not only due to tissue necrosis
(protein coagulation and denaturation zones experiencing both the direct effect of the
temperature factor and the profound disturbance of the microcirculation bed and,
consequently of tissue alimentation with ensuing tissue dystrophy and cell death), but also
owing to the individual reaction to the intervention on the part of the patients. LITT is a “one-
day” type of surgery, and many patients at home eager to precipitate the events, tried to expel
the polyps by forceful noseblowing. In some individual cases their attempts were successful.
However among patients with a blood coagulation pathology (Werlhofs disease, hemophilia,
etc.) there were no cases of nasal bleeding under such circumstances.

Altogether we have operated on 52 patients (30 men and 22 women) ranging in age
from 49 to 75 years. Clinically the situations were similar in that all other surgical techniques
involved various difficulties, including the refusal of patients to undergo traditional surgical
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treatment as they had had in the past. The postoperative follow-up periods being one and a
half year long at most and the number of observations quite limited we would be hardly
justified now in discussing the clinical efficacy of LITT in cases of nasal polyposis relative to
other methods. At the same time the possibility must not be ruled out of changes in the local
immunoreactivity resulting from postoperative absorption of protein substances in the
exposed zones. There is no doubt, however, that LITT is easily tolerated by patients and from
the surgical point of view in a number of cases it offers advantages over the methods of
conventional management.

It should be pointed out here as well that laser is perspective in some special cases in
rhinology. It is meant that nasal bleeding, synechia and septal deviations may undergo laser
management. Nd:YAG, as it is well established, possesses excellent qualities to coagulate
blood, thus, stopping bleeding from small arteries. In Osler disease and especially when the
bleeding arises from locus Kiesselbahii, i.e., anterior portion of the septum, a condition
encountered clinically very often, contact Nd:YAG has proved its high effectiveness
and,therefore, expediency, to be applied [16]. Recurring synechia are very easily managed by
laser with good postop results. Currently attempts are underway as well to evaporate by laser
deviated sites of cartilaginous septum, a very common condition in clinical practice which
could be performed in the office as a one day surgery procedure.

There is also a promising trend in laser application, i.e. oncodermatology in the
projection of ENT anatomical zones. Sometimes in this area scalpel, cauterization or
cryosurgery cannot be at all applicable for different reasons, i.e. localization of the growth at
the tip and alae of the nose, eyelids, etc. As to cautery or cryosurgery, both of them do not
possess the properties to effect localized damage only to the tumour causing significant
destruction in the adjacent normal tissue with following scarring. Our clinical
recommendations for laser surgery application in oncodermatology are based on the analysis
of 1588 patients with age ranging from 8 to 82 years of old. Among them there were 634
males and 945 females. Depending on histological diagnosis distribution of patients was as
follows: cancer planum cellulare - 5 cases, basal cell carcinoma — 39 cases, keratoacanthoma
— 14 cases, keratoma in aging patients — 21, dermal horn — 27, solitary papilloma and
papillomatosis of the skin — 54 cases, angiofibroma — 149 cases, dermal fibroma — 104 cases,
hard fibroma — 493 cases, soft fibroma — 216 cases, pedunculated soft fiboroma — 38 cases,
pigmented naevi — 428 cases. The growths were localized in the region of the pinnas — 51
cases, cartilaginous part of the outer auditory meatus — 28 cases, external nose and tip of the
nose — 315 cases, vestibulum nasi - 97 cases, as well as frontal region — 185 cases, mental and
submental regions — 24 cases, orbital region — 137 cases, paraoris region — 136 cases, area
around external ear — 84 cases and other localizations — 53 cases.

Surgical techniques consisted in the following: the working portion of the fiber was
placed into the tubal manipulator which provides handy
conditions for the operator as well as safety for the
surgeon and the patient in case the fiber is accidentally
broken. The tip of the fiber is mechanically modelled.
Oblique section of the tip is the most preferable (Fig.6).
It is directed at surgery towards the neoplastic tissue
center guiding the destructive beam into the tumour
(Fig.7). During surgery the following goal was perused:
the minimum of the adjacent normal tissue should be

Fig.6. Schematic representation of  damaged to provide further better healing with the
various models of the quartz rod  gjmyltaneous radical removal of the growth. The main
ZSf;atllrassir(Wz ;_tr;emr:ggeflofieﬁr%n type of surgery had 3 stages: 1 — contour skin incision;

9 2 — isolation of the growth from surrounding tissues
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with severing the root of the growth; 3 — control lasing of the wound to ensure radicalism (see
Fig7).

a b C d e
Fig.7. Contact Nd:YAG surgery of dermal growths(schematic representation):
a. contour skin incision circumferentially. View from above;
b. view from aside:
c. tissue excavation after initial removal of a growth;
d. control lasing of the wound for ablastics;
e. subepithelial lasing: D= 1-1,5mm - size of circumferential epidermis preserved to facilitate postop
rapid healing.

The first stage — contour skin incision. Oblique part of the fiber tip was directed
towards the growth when it was brought into contact with the skin at the border of the growth
and surrounding normal skin. The angle of inclination was equal to 30-45 °C towards the
horizontal plane. The moment laser was switched on fiber tip constatantly was moved
circularly around the growth without stopping. The second stage — severing of the growth.
Grasping the neoplastic tissue at its edge by a fine forceps and slightly lifting it upwards and
towards the growth center, the growth was mobilized step by step along all its perimeter by
short laser impulses. After completing this maneuver the growth was grasped more roughly at
its mass with forceps and pulled upwards more energetically to expose its bottom. At this
stage feeding vessels in the connective tissue fibers are cut and preparation is removed and
immersed into fixation fluid.

The third stage — control lasing of the skin defect. The tissue excavation, if
theoretically sectioned, represents a triangular wound, but if it is observed from above it looks
like a conus, its apex protruding deep into the derma. The laser fiber is directed
subepithelially, almost tangentially towards the skin surface. With short impulses tissues
subepithelially are lased at distance of 1 mm from the circumference of the excavation. Then,
lasing is proceeded downwards up to the apex of the wound conus trying to widen the wound.

The data obtained showed that laser surgery of skin growths gives excellent clinical
and cosmetic results (Fig.8). Recurring was observed exclusively in patients with
papillomatosis (in 18 cases out of 54 cases). It is noteworthy to state that all the recurrences
were in the same anatomical region, but not on the lased spots.

a b C d
Fig.8. Dermal growths lasing:
a. solitary papilloma of the nasal septum;
b. the view 3 weeks postop;
c. angiofibroma;
d. 3 weeks postop: total epidermization, but the colour of the skin in operation site is not yet similar to
the rest of the facial

Contact technique is very handy and makes it possible to form various configuration
laser wounds. The technique was successfully applied on the skin of such sites as eyelid,
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external auditory meatus, nares and tip of the nose. Surgery was being done on “dry”
operation field with great precision under microscope. The process of epidermization took
comparatively short lapse of time about 18-25 days depending on the wound size. Critical size
of the wound was equal approximately to 9 square millimeters for healing without scar. If
scarring occurred it took some 3-4 months for the melanofores to migrate and make the colour
of the scar similar to that of the rest of the skin. No cases of keloid formation were observed.

In squamous cell carcinomas there were no recurrences (observation period exceeds 5
years). Healing was always of secondary character with cicatrix formation. Basing on our
limited experience of laser surgery of these tumours it is yet possible to conclude that laser
surgery has no tangible advantages in comparison with conventional surgery. As to basal cell
carcinomas, the results were similar. We are of opinion that contact technique is not
particularly specific for excision of these tumours and, therefore, “distant” lasers may be of
equal use, such as CO2 laser, which we applied many times with the same effect as contact
Nd:YAG. Keratomas, keratoacanthomas, horns are rather evaporated than excised while
fibromas and naevi need to be removed according to our technique described above with the
geometry of the beam mentioned.

Contact laser surgery in oncodermatology is a superb, unsurpassing method as to its
cosmetic results and ablastics with vast possibilities to be used in special zones of the face. It
is  precise, handy and very sparing to the  surrounding  tissues.
Dealing much with naevi one should always keep in mind the danger to mistake a melanoma
for a naevi. Biopsies are indicated every time when a suspicion arises (increase in
pigmentation, rapid growth, appearance of secondary growths on the maternal tumour surface,
etc.) In every day practice we never use routinely biopsies, bearing in mind that biopsy
inflicts inflammation, psychologically depresses patients and delays the onset of laser surgery.
Every time naevi is excised, immediate histology can be done to clarify the problem. Finally,
it might be stressed that individual approach to every clinical case is of utmost and decisive
importance.
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kfudzZzgb_ Jhehkh\hc s_eb > @ Wlhjimjlnghakmiph\dpbhlhd
\ukhdhc bgl_gkb\ghklb gz \ukhl_ o0jZiz nZjbglheZjbg]_Zevg
\hagbdZxs__ hljbpzZl_evgh_ 7~Z\e_gb_ \ 7~uoZl_evguo imlyo
lJehlhgqghc fmkdmeZlmju gZklmizZzxs__ \h \j_fy ]Jem[hdbo KklzZ"I
hljbpzl_evguf ~Z\e_gb_f kha”Zxsbfky \ |jZo__ b [jhgoZo \ j_ar
"uoZl_evghc fmkdmeZlmju ]Jjm~ghc de_Idb \uau\zZ_I| kiZz*_gb_ kI_
gZ nhg_ o0jZiz ijb\h*y d hklZgh\d_ "~uoZgby < j_amevlZl_
"b® _gby ]jm~rghc de _Idb klZgdhyglguflg bvrgn ijb\h~ryl d \ _glbeyy
e_J]dbo qglh fh _I kihkh[kI\h\ZIv d nhjfbjh\Zgbx iZlheh]bqg_kdk
ij_"klz\eylv m]jham ~ey "bagb [hevgh]h

GZjmr_ggZy Zwjh”~bgzZfbdzZz \ \_jogbo ~uoZl_evguo imlyoc
baf_g_gbx ]Zahh[f_gZ djh\bd\b&éZpdtho iphpZz kkZ hdbke_gby k\h[l
jZ"bdzZeh\ ijb\h~ysbo d \ujZz _gghc IdZg_\hc ]bihdkbb b jZa\blkt
khklhygbc \ hjl]ZzgZo b kbkl_fZzo GZzZklmizZxsZy ijb wlhf ]Jbihdk_
kilbfmebjmxl "~uoZzZl_evguc p_glj \ j_amevlZl_[o_thgbZklmiz |
ijhib\ghf kemqgzZ_ ijb ijhehg]bjh\Zgghf Zighw \hafh _g e_I|Zevguc

Ba ijh\_~ gguo gZfb bkke_"h\Zgbc [hevguo kljZ"Zxsbo n_
KHK: [ueh \uy\e_gh hdheh 1IZpb_glh\ k eZjbg]lhkiZzafhf <_jhy
bo agZqbl_evgrnZzijl mdZaZggmx pbnjm gh Ij_[m_| [he__ ]Jem[hdh
bamq_gby k ijbf_g_gb_f ihdZazZgbc ihebkhfgh]jZnbb

< gZklhys__ \j_fy kms_klI\m_I fgh _kl\h f_Ih”bd hi_jZIlb\g
n_ghf_gzZ o0jziz NO b kbg”jhfzZz h[kljmdIlb\gh]l]h khggh]lh Zigh
ihfhsvx \hafh ' gh mkljZg_gb_ hkgh\gh<c]bjibgbegdabpZi¥]dh]h g_[Z b
g_[gh]h yauqdz Gh hklZevgu_ ij_"jZkiheZ]Zxsb_ d NO b

khojzZgyxlky D gbf hlghkylky kgb _gb_  IlhgmkZ Jehlhgght
N l_g_jZlb\gu_ baf_g_gby khlklhjlefpudbkemdbkkhojzZzgy | __ baf_g_
j_ne_dlhjgmx Zdlb\ghklv \ hilghr_gbb JhjlZghb Imgghklv i

ij_"~ihez]lZ_1 [hevrh_ dhebq_klI\h "bjh\uo hleh  _gbc \ h[eZklb r_b
yaudZ ih\ur_gb_ \gmljb[jxrgh]h ~Z\e _gby gZebgloljblbi_jZphb
ya\_gghc [he_agb ~_em”~dZ b "~\_gZ”pZlbi_klghc dbrdb 1Z
j_nexdkghc [he_aghb dzd khklhygbc ihA" _j"b\Zxsbo
nZjbglhezZjbg] _Zevgh]lh j_nexdkZ b g_ba[_"gh \uaulZxsbo kizZkll
lhjlzgb lhwihfm eh]lbggh |j_dhlfbfgrh\e&vguflZzg_ h]ljZgbgb\Zlvk
ijh\_~_gb_f h~gh]h lhevdh hi_jZIb\gh]lh \f_rzZl_evklI\Z ih ih\h~"
ebd\b”bjh\Zlv *"jm]b_ ijbgbgu

< gZklghklb gzZfb hkh[h_ \gbfZgb_ m~_ey |ky ghjfZeba:
kebabklhc h[hehgdb Jehldb b ]hjlZzgb With Yhphwleghklv kgbe
\hagbdgh_gby ezZjbg]hkizafz ijb\h”y \ khhI\_IklI\b_ j_ne_dlhjgu_
Baf_g_gby kh klhjhgu kebabklhc mkm]m[eyxlky baebrgbf _
\"uoZgbb g_m\eZ g _ggh]h ihlhdZ \ha”moZ \ukhdhc bgl_gkb\ghk
p_evmkljZzg_gby “Zgguo y\e_gbc gZfb ijh\h”*blky Zglbhdkb”ZglZ:
\b”_ ihkebabkluo bgt_dpbc \ [hdh\u_ \Zebdb ]Jehldb WIh kihkh][
kmohklb b jZaebgguo khimlkl\mxsbo iZj_kl _abc wlhc h[eZklb L _
dhgljhe_f ihdZaZl jbdbkgh]h hdbke_gby ebib”"h\ b Zglbhdkb”~Zglg
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ljb khg_lIZgbb NO b dbkehlhazZ\bkbfuo aZ[he_ _\Zgbc [hev¢
ZglZpb~rgzy |_jZiby ijhnbeZdlbdZ nZjbg]lheZjbg]_Zevgh]h j_ne
Ab_lu b ~jh[gh]h j_"bfz iblzgby ijbih~"gbdBhgpbZ pthahXgh]|\h \j fy
kgZz aZzij_| gZ ijbgylb_ ]JhjbahglZevgh]h rtheqZklgbyhkd _ qijlgbfz
ibsb > @

GZr debgbg_kdbc hiul ihdZau\zZz_| qlh iZpb_glzf m dhlhj
nzZdl eZjbg]lhkizafh\ jZpbhgZevguf y\ey |Iky gZagZq_gb_ nba
we_dljhnhj_azZ gZ \hjlgbdh\mx h[eZklv b h[eZklv JThjlZgb k jZklI\h
1ZiZ\ _jbgz fZkkzZ™ r_b ijbf_g_gb_ f_Ih~Z \gmljbdh ghc bgn
Zg_kl_abb \ ahgu-AZ®ZjvbgZz

Ke “m_| m”_eylv \gbfZgb_ 1Zd"_ b nhghi_ 2t _gbhfc glZjZib
mijZ g_gbyo ih\urZxsbo lhgmk furp fy]Jdh]l]h g_[Z b “uoZl_evguo

LZdbf h[jZzazf ]Jez\guf ijbgpbihf e_g_gby [hevguo k NO b
[ulv dhfie_dkguc ih”2oh” \ dhlhjhf g_h[oh”bfh mqgblu\zZlv \
h[mkeh\eb\Zxsb_ \hagbdgh\ _gb_ ~Zgghc iZlheh]l]bb Objmj]lbqg_k
[ulv ih~rdj_ie_gh | _jzZi_\lbg_kdbfb f_Ih~Zfb e_q_gby k mg_Ihf
iZlheh]bb

CHucok JuTepaTypsbl:

1. ;ehpdbc : : lem gbdh\ F K N_ghf_g 0jZiZ b kbg”jhf h[kljmdlb\gh]h
Kz gdll_1_j[m4PR001.

2. Ehizlbg : K Kfhe_gh\ B < Kfbjgh\ G : Kbg~*jhf iZzjz"hdkZevgh]h ~\b
kdez”"hd "bzZ]ghklbdZ b e_q_gb_ :ee_jlheh]by <

3. lem gbdh\ F K Jy[h\zZ F : DZjibs_gdh K : Ojhgbqg_kdb- kl_ghau
I _1_j[m4PR004.

4. =hj[hghkh\ EK<f_gh\ N < Kl\yav giZdtilehib]ZkljhwahnZ] nexwdkiZ] hk
g_dhlhjufb kbfilhfZzfb ojhgbg_kdh]h \hkiZe_gby Jehldb <_klgbd hlhjb
2002. - « Fz_\ B < <vxqgh\zZ ? K =jbs_gdh ? ; Kh\j_f_ggu_ ijbgp
dbkehlhazZ\bklhheo \&@fybc Debgbqgq_kdZy f- €bpbgZ
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aZlhe \Zgbc Debgbqg_kdZy-f<*bpbgZz

6. Djueh\ ; K N_ev[_j[Zmf J : Wdbfh\Z = F Nbabheh]by g_j\ghfur_qgh]l
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F:=GBLGHJ?AHG:GKG:Y LHFHBIYN
HP?GD? :GHFBQ?KDH=H KHKBMYG
HIJIHN:JBG=?:EVGUOMDRUMI 1JB
N?GHF?G?G? OJ:|:BBGRJHF?

H;KLIMDLB<GH=H KHGGEHW

. ;ehpdbc H G > gbkdbg
fmjkdZy =hkm~ZjklI\_ggZy f_"bpbgkdzZy Zzdz”~_fby
fmjkdzyevzklgZy debgbq_kdZy [hevgbpZ

AKTYAJIBHOCTbD ITPOBJIEMBI.

Balklgh qlh n_ghf_g ojziz \klj_qZ_Iky ihke e | m fm® c
DzZd [he_agv n_ghf g 0jZiZ klZeb jZkkfZljb\Zlv ij\gbI -evgh g_
e_gh _1h g_ihkj_~kI\_gghc k\yavx k kbg~*jhfhf h[kIdeIb\gh]h

KHK: M iHZKp b\klg_ lgz \lkly K ghf_g o0jzZiZ ihwlhfm ij
kgblzlv qglh o0jzZi y\ey_ |ky _]1h h[t_dlb\guf kbfilhfhf Z iZpb_gll
0jZiZ g_h[dhjBkkfZljb\Zlv dzZd ]jmiim k \ukhdbf jbkdhf ih jZa\b

(Spriggs D et al.,, 1992; Smirne S et al M ojZiysbo \klj_qgzZ_Iky KH}I
;ehpdbc : lem gbdh\ F K ] ijbg_f ijb[ebablgewgh Ij_lv
bf I kj_~gxx beb ly _emx Kkl_i_gvYa#dhk éZgby 1996).

| _jbh~"bg_kdb_ baf_g_gby kbfilbNghkdhc ktZzienlkl\mxsbf wibah?
jZkkljhcklI\Z "~uozZgby \h \j fy kgZ kem ZIl ijbgbghc gZjmr_gb
klZ[bevghklb k_jrpZeyxsbhkly jZa\blb_f- [pZ"DZobdZj"bb
Zljbh\ _gljbdmeyjguo [ehdzZ” gZ[ex”~"Zxsboky dZd \h \j fy kgZ
[h~jkIV\h\Zgby 7ybblo d ih\uk_gbkdZ jZa\blby br_qu_kdhc [he_
k_j*pzZ gkldzjr*bb bgnzjdlz fbhdzj*z Abev[ ' : I br_fk
] fhjZ]lbg_kdh]h bgkmevlZz bhkgbg X B Abev[_ ).
K p_evx "bZ]ghklbdb KHK: b n_ghf_gZ OJZIZ "h gZklhys_1h
kljzg_ijbf_gyebRmxkxsb_f _Ih~bdb bkke_"h\Zgby
ijyfhc b g_ijyfhc hkfhlj jZaebqguo hlI”_eh\ Jehldb ihehk
1hjlzghb
ki_pbZevgu_ f_|Ih*u h[ke_"h\Zgby IZdb_ dzd
- bkke_"h\Zgb_ nmgdpbb \g_rg_]h “uoZgby
- nb[jhnZjbglhkdhiby k ipbedhjZFgZ \_eh b ]bihnZjbg]_Ze\
mjh\gyo
- j_gll_ghljznby q_j_iZ b r_b \ ijyfhc b [hdh\hc ijh_dpbb k
p_nZehf_Iljb_c b jZzkq_Ihf iehszZ”_c¢ hlI*_eh\ ghkZ J]ehldb
g_[Z
- j_gl]l_gh\kdzy dhfivxl_jgZy Ihfh]jZnby
- ihebkhfgh]jZnbx Xdexq4d k_[y we_dljhwgp_nZeh]jZnby
we_dljhhdmeh]jZznby WH= we_dljhfbh]jZnby WF= we_
WD = hij_~ e _gb_ hjhgzZaZevgh]h ihlhdZ gZkus_gb_d
ih"\b ghklv ]Jjm~ghc de_Idb b "b\hlZ iheh _gb_ iZpb_gl.
\j fy kZ j_]bkljZpbx gqzZklhlguo oZjzdl_jbklbd 0jZiZ ime:
Zighw m iZpb_glh\ k KHK:
- Zdmklbg_kdh_ bkke_"h\Zgb_ qzZklhlguo o0ZjzZd|_jbklbd ojZi
| j_gbke_ggu_ f_Ih~u ~"bZ]ghklbdb g_ \k_]7Z iha\heyx!| ~hkl
ZgZlhthih]jZznbq_kdb_  hkh[_gghklb kljh_gby jZaebqgguo hI™
fyldhldZguo kljmdImj hjhnzZjbg]_Zevghc h[eZklb b fy]dh]lh g_[Z
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lhggmx ~bZ]ghklbdm f_"m n_ghf_ghf o0jzZiZz b KHK: b kl_i_gv
F_Ih~u j_gll_ghljZnbb j_gl]l]_gh\kdhc dhfivxl_jghc Ihfh]jZnbb
hdZau\l\zZxl bhgbabjmxs__  \ha”_ckl\b_ gzZ izZpb_glZz F_Ih”u
j_gl]l] _gh\kdh_ baemq_gb_ 1Zdb_ dzZd j_gl]_gh]jZznby |j_gl]_ghkd
gm\kl\bl _evghklvx \ hlghr_gbb fy]JdhldZguo klIjmdImj y\eyxlky
f _ ITh~hf ihemq_gby beyh[kZ ijgkmsbfb bf bkdz  _gbyfb b kmff.
fgh _kI\Z dhklguo b fy]JdhldZguo kljmdImj Djhf_ Ih]h ijh\t
bkke_ _~h\Zgby ihdZaZl_e_c iehsZ”b fy]J]dhldZguo kljmdImj hjhnZjb
ihfhsvx j_gl]_gh\kdh]h f_Ih~"Z g_ fhlml \ ihdghkhk[byfgb hlkdlab&v
keh'guo k ZgZlhfbqgq_kdhc Ihgdb aj_gby kljmdImj dZdhjydud fy]dh
]hjlZzgh]ehldzZ \ke_"klI\b_ ijh_dpbhggh]h o0Zjzdl_jZ bah[jZ _gby

J_gl]l_gh\kdzy dhfivxl_jgZy lhfh]ljZznby 1Zd °~_ hdzZau\zZ_|
\ha”_ckl\b _ h[e&k4Z¥ghl _evgh gbadhc qgm\kl\bl_evghklvx \ hll
fyldhldZguo kljmdIimj bah[jZz  _gb_ ihemqgzZ_Iky \ ZdkbZevghc ie
f_ I1h m Zjl_nzdlzZzfb hl dhklguo kljmdImj q_j_iZ b iha\hghqgghbd
bah[jZz ' _gby \ ~jm]lbo iehkdhklyo g xi[q0ZkfZ]j_ dhdgikijmdpby
ihemq_gguo i_j\bgguo NZgguo F_Ih? ihebkhfgh]jZnbb
\ukhdhki_pbZebabjh\Zgguf 7~ebl_evguf b “hjh]lhklhysbf f_Ih”h
hljz Zxsbf \ hkgh\ghf nmgdpbhgZevgh_ khklhygb_ fy]Jdhld:
hkeh g _gby n_ghf_gZKjzZiz b KH

FZ]gbkghahgzZgkghc Ihfh]jZnby rbjhdh \g_"jy_fzZy '\ ih\k
ijZdlbdm \ ihke_"~gb_ ]h~u h[ez”~Z | \ukhdhc jZaj_rZxs_c Kk
hih[jZz  _gbb fy]dhldZguo kljmdimj q_eh\_q_kdh]h hj]J]ZgbafzZz b
iZlheh]l]bq_kdb_ hldehg_gby \ kjlogklkdhjRrgoZl _evguo iml_c \hh[s_
jZaebgguo hlI”*_eh\ ]Jehldb Riclp#ikll gthat.| 2003 yley Iky [_ahiZkguf
f_ ITh~hf bkke_"h\Zgby ”~ey iZpb_glZ b ihal\hey_ | ~hklh\_jgh \uy\
jZaf_ju bkke_~m_fhc h[eZklb ijb iZlheh]bqg\kdbbdHkddhg igbyo
n_ghf_g_ o0jzZiz kbg”jhf_ h[kljmdIlb\gh]h khggh]lh Zighw b gh
kh\j f gguo ijh]jzff kdZgbjh\Zgby iha\hey_ | kms_kI\ _ggh kh
ijh\_~ gby bkke_"h\Zgby [_a kgb _gby bgnhjfZlb\ghklb Iheh'b
f_ Ih~rZ y\eyiHkgh_ hlkmlkl\b_ Zjl_nzZdlh\ hl dhklguo kljmdImj
yley Iky g_\hafh ghklv ijh\_~ _gby h[ke_"~h\Zgby iZpb_glh\ Kk
\h~bl_eyfb jblfZ n_jjhfZ]gblgufb b we _dljhggufb bfiezZglZfb

<k_  \ur_baeh _ggh_  hijz\~ru\z _|I ijbf_g-jgmahgdgfydgbligh
Ilhfh]jZznbb \ gédimgoZjzZzdl _jguo hldehg_gbc kh klhjhgu fy]dhldZg
hjhnzZjbg] _Zevghc h[eZklb b fy]J]dh]h g _[Z m [hevguo n_ghf_ghf
h[kljmdlb\gh]l]h khggh]h Zighw y\ey |Iky ZdIimZevguf b iha\he
j_ameviZlu wnhkddbi\ep\ _ ~» gby eZa_ jguo m\mehiZeZlhiezZklbd

HEJIb PABOTDI.

Bamg_gb_ hkh[_gghkl_c kljh_gby fy]JdhldZguo kljmdImj h
h[ezklb m [hevguo kljZ"Zxsbo ojzZihf b KHK: hij_~-d& gb_ ihd
ihke_hi_jZpbhggZy hp_gdZ wnn_dlb\ghkldZldZaZkghab ngmehkgh\.
NZgguid]gblghahgZgkghrk]jZnbb

>ey “hklb” _gby gZf_q_gghc p_eb ihklZ\e_gu ke_"mxsb_ az"”

Bamqldl]gblghahgzZgkdiaikbgm k hij_~ e _gb_f ihdZaZzZl_ e _c iel
hit_fZ hjhnZjbg]_Zevguo kljmdImj b fy]Jdh]l]h g_[Z \ ghjf_

<uykgblv hkh[_gghklb f_ thfhkedb"mRZIgby [hevguo k n_ghf_
0jZiZz b kbg”jhfhf h[kljmdlb\gh]h khggh]hfidighwogk ¢&Badhc
gZijy _gghklvx fZ]gblgh]h ihey jZajzZ[hlZlv hkgh\gu_ ihke.
fZ]lgblghahgZgkgh]h bkke_~h\Zgby h[_ki_gb\Zxsb_ hilbfZevgh
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kb]J]gZe rmf \ bkke_ _"~h\Zgbb fy]J]dhldZguo kljmdIimj hjhnZjbg]_Z
fzdkbfZevgh “hklh\_jgu_ ZgZlhfbg_kdb_ izZjzf_1lju

JZajzZ[hlzZIv djbl_jbb hp_gdb wnn _dIib\ghklb ijh\h~bfuo
m\mehiZeZlhieZklbd gZ ’\hHZ_ij_Zprlhjmqgha/th\Zgb_ bo j_amevlZl
hkgh\_ ~Zgguo ihemdgZgghleghphgZgKahit]jZnbb h[eZklb- ©]heh\Z
r ya

MATEPHUAJIbBI U METO/bI.
Bkke ~h\Zgb_ ijh\h~"behkv -gZahf@Zgkbdtf |hfhQPART”, 3
nbjfu ©Lhrb[Z2 k gZijy'_gghklvx fZ]gblgh]hihey TI

;ueh ijh\_~_gh h[ke_"h\Zgb_ ~hBpihkeglhii\jZpbhgghf i_jbh"_
m\mehiZeZlhieZklbdb k ijbf_g_gb_fjf dhgZgldygblogmhfhdkZzibb
h[ke_~h\Zgh fm gbgu b "_gsbg <hajzkl izpb_glh\ khklZ\be

ljbf_o _fu_ gzZfb f_Ih~bdb kdzZgbjh\Zgby k ihemqg_gb_f
\a\_r_gguo ih L h[ezZz”"Zx| \ukhdhc gm\klI\bl_evghklvx d \uy\le_gb
b iZlheh]l]bq_kdbo hldehg_gbc kh klhjhgu hjhnZjbg]_Zevguo klj
[ukljuo f_Ih”"bd kdzZgbjh\Zgby iZabhebkhkekhh\Zgb_ k ihemqg_g
bah[jZ  _gby \ Ij_o iehkdhklyo ZdkbZevgZy njhglZevdZy b kZ]t
fobgml k ~“hklzZzlhgqguf dZq_klI\hf ey hp_gdb hkgh\guo ZgzZlhfbqg_|
fyldhldZguo kljmdImj \ha“mohijh\h*ysbo iml_c byeyemdbgdb
"hklzZlhggh ijh\_~ gb_ebrv kZ]bllZevguo b ZdkbZevguo kj_ah\ |

Hkgh\gu_ | _ogbg_kdb_ izZjZf_lju kdZgbjh\Zgby ijbf_g_¢
kdZgbjh\Z2EPDby KR hil Ah -L? lhesbgZ kj_aZzZ hl "hoo ff k rz]
ff BOV - o] beb o] FikfbfZevgh _ jZaj_r_gb_ ibdk_ev

NZgguo iZjZf 1jZo kdzZgbjh\Zgby KhkdE\b etff ff

lib fZ]gbigphahgZgkghf bkke _~h\Zgbb ijh\h~beky ih~“kq_I| h[t
g _[Z yaudZz jghiéh Jhjlzghlehldb iZpb_glhjhk ajZj&Efb KHK: Z 1zd
_ fbgbfZevgZy iehszZ”v k_q_gby \_jogbo AWéKg _dvhpto fmb c
iehsZ”b ZgZlhfbq_kdbo kljmdImj Jehldb hkms Ekdl\eyle kyq\ liifh]jZff
lhesbgu kj_aZ rzZ]Z b jZaj_r_gby

Pucynoxk 1. Ilanuent JI. U300paskeHue opoapuHreann-
HBIX CTPYKTYP B HopMe. ITosrydeHbl cpe3bl B aKCHAJIbLHOM
U CATHTTATBHOI MJI0CKOCTH.

ljb bkke_"h\Zgbb iZpb_glh\ KzZnZghhfklydhFjlofhf h[kljmdlb\gh]F
khggh]h Zlghw hif _g_gh
\ujZz" _ggh_ \h fgh]l]bo kemgZyo Zkbff_ljbggh_ gZdhie
hdjm Zxs_c¢ "bjh\hc de _IqgZld_
- km  _gb_ \ha”“mohijh\h?*ysbo iml_c
- m\_ebq_gb_ \ h[t_f_ fy]J]dhldZguo kIjmdImj hjhnZjbg]_Zevg
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- g_dhlhjZzy g_q_ldhklv bah[jZ _gby -lglawvrkém\efggagdy, ih
\ujZz  _gghc ih™"\b ghklvx b \b[jZpb_c kljmdIlmj ijb ~"u
]JhjbahglZevghf iheh™ _gbb iZpb_glZz

H[t _fgu_ ozZjzdl_jbklbdb fy]J]dhldZguo kljmdImj hjhnZjbg]_Ze

ij_"hi_jZpbhgghf i_jbhZ\eijg0k\ [Z[ebp_ «

< ihke_hi_jzZpbhgghf i_jbh”_ hilf_qZ_Ilky kms_kI\_ggh_ m\_

\ha”mohijh\h*ysbo kljmdImj kh kgb  _gb_f h[t_fZ fy]l]dhldZguo h[j.

<

LZ[ebpZ «
GZbf_gh\Zgb_| AgZg_ghyfl|] AgZq_gby h| AgZqg_gby h]
fbgbfZevgu fZdkbfe mKkj_ ggu_
H[t f fy]dh]h g°[Z 9560,8 17234,6 12971
H[t f yaudZ ff 64084 137950,8 107622
FbgbfZevgZy ie
\ha“mohijh\h”*ysbo |iml_cl92 110,72 57,52
ihi_j gghf k _gq gbb
H[t f ghllehldb? ff 1994,3 10348,9 6365,5
H[tf jhlhehldb ®ff 5838,6 25171,1 117815
H[t _f Jhadh]ehldb® f{ 3899,8 11399,7 6770,35
LZ[ebpZ «
AgZ hyfE] AgZ by h[ Agz by h
GZbf_gh\Zgb_ fgbg%fge)\fgu[ ngd(Iib?\Zggj_[ r%k?_fggﬁ/_ |
H[t f fy]dh]h g?®[Z 6692,5 11719,6 9209,4
H[t fyaudZ® ff 63015 135940,7 107300,6
FbgbfZevgZy ie
\ha“mohijh\h”*ysbo |im]l_cl05%8 241,3 154,3
ihi_j gghf k g gbb
H[t f ghllehldb® ff 1990,5 10375,6 6193,8
H[t f jhléhldb ° ff 7064,7 253425 13106,4
H[t f Jhgdh]ehldb’® f{ 3950,8 11678,3 6967,1

Ke_ _~m_| hif_Iblv glh kh]JeZzkgh ihemqg_gguf ~"Zgguf ~hklh\_
h[t_fZ yaudZ bghkpizghl]ehldb g_ ijhbahreh 1Zd dZd m\mehizZeZz
ij_"mkfzlZb\N \f_rzl_evkli\Z gzZ wlbo fy]dhldZgu®shkkh\mgdmjZo
baf_gbebkv itedzhffiz \ klhjhgm kgb  _gby fyl]dh]lh g _[Z \ kj_"g_
m\ _ebqg_gb_ h[t _fZ jhlh]ehldiylwfZevgZZz fehszZ”v ihi_j _qggh]h k_q
m\_ebgbezZkv \ Iljb\iraydky Ihjfh]jzffu iZpb_glZ Q e | k kbg”jh

h[kljmdlb\gh]h khggh]lh Zigh
A h bihke_  hjp" gby
m\mehiZeZlhieZklbdb

FbgbfZevgZy iehsZ”v
ihi_j_qgh]h k_q_gby
\ha”“mohhff\\sb o iml_c
\hghkez k b2 ff
jbk
HIf _gZ _Iky
JZkrbj_gb_ fbgbfZevghc
Puc ~ iehsZ”~b \ha”mohijh\h”~ysbo
yHok Nt 2 ITanment Y., 37 jer. MarHuTHO — pe30HAaHCHAs iml_c \ jzaz hi AR

TOMOI‘pa(l)PISI B CATMTTAJBbHOI M aKcHaJbHOH NpoeKuun B

A0OIIEPAIIMOHHOM Iepuoae ffz kh kf_S_gb_f IhAh[gh]h
mqZkldZz d\_jom [he__ q_It
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bah[jZz  _gb_  fy]dhldZguo kljmdImj hjhnZjbg]_Zevghc hl[eZklb
fobgbfZevghc \b[jZpb _c ijb "uoZgbb

Pucynox Ne 3 Ilanuent Y., 37 ner. MarHuTHO — pe30HAHCHAasI
TOMOrpadus B CAarUTTAJIbLHOIN U aKCHAJIbHOI NMPOEKIMH Yepe3
2 Mecs1a NocjIe onepanuu

BbIBO/IbI:

FZ]gblkghahgZgkgZy lhfh]jZnby yley Iky f_ Ih~hf km:
"hihegyxsbf j_ameviZlu h[ke_"h\Zgmmy gZfplghdll\ZiZz b kbg”jhfhf
h{kljmdlb\gh]h khggh]h Zighw \ ij_~hi_jZpbhgghf i_jbh”~_ iha\h
lhih]jznbq_kdh_ khklhygb _ fy]J]dhldZguo kljmdImj hjhnZjbg]_Zevg

ljh\_~ ggh_ bkke_"~h\zZgb_ iha\hebeh \uy\blv o0ZjZdl_jgu_ d
wnndlb\ghklb ijh\h*"bfuo eZa_jguo m\mehiZeZlhieZklbd gZ ~"hhi_
ijhlghabjh\Zzgb_ bo j_amevliZlh\ gZ hkgh\_ ~Zgguo +hemqg_gg
j_ahgzZgkghc Ihfh]jZnbb h[eiZkid ©]heh\Z

CnuHCcoK TuTepaTypsl:

1. ;ehpdbc : : lem>gbdh\ F K jZNZgihfklgg6jhf h[kljmdIb\gh]h khiggh]h Zighy
I ] k

2. Abev[_j : I Kbg”*jhfu khggh]hjlZaghinA i394, — k

3. Fbgbg X % FbrZggmdG K | _j \hagbdh\Z G B NmgdpbhgZevgh_ khklh

fhalh\hlh djh\hh[yZe_elbp k ojZihf b h[kljmdlb\ghc hklZgh\dhc ~uoZgh:
kgZ @mjg mrguo ghkh\uo b-JB9% hiuo- khe46.

4. Smirne S, Palazzi S, Zucconi M, et al. Habitual snoring as a risk factor for acute vascular disease. Eur
Respir J 1993;6:1357-1361

5. Spriggs D, French JM, Murdy J, et al. Snoring increases the risk of stroke and adversely affects
prognosis. Q J Med 1992;83:555-562

6. Young L, Hutton R., Finn L., el al., The gender bias in sleep apnea diagnosis. Are women missed
because they have different symptoms? // Arch. Intern. Med.- 1996.- V.156. — < - P.2445-2451.

7. Richard J. Schwab, Michael Pasirstein, Robert Pierson, et al. - Identification of Upper Airway
Anatomic Risk Factors for Obstructive Sleep Apnea with Volumetric Magnetic Resonance Imaging -
American Journal of Respiratory and Critical Care Medicine Vol 168. pp. 522-530, (2003)

RESUME
A.A. Blotskiy, O.N. Deniskin
Amur state medical academy, Amur regional hospital

Authors was introduced on MR imaging technique of the oropharynx structures in 44 patients
with phenomenon of snore and obstructive sleep apnea before and after uvulopalatoplasty. MR images
depicted decrease of volume of the soft palate on 29%, rise of volume of the oropharynx on 27%, rise of
area of transverse section of airway in 2,7 once.



33 )ROLD 2WRUKLQRODU\QIRIDRILFD 9RO <

G?DHLHJU? IJH;E?FU<IF:LBQ?KDHC

"HE?AGB
K@ >2g"rz_\
DzazZokdZy ]hkm~ZjkI\_ggZy f_~bpbgkdZy zdzZ~_fby ] :klz

AZ ihke_"~gb_ ]h”u h[sb_ b ehdZevgu_ ijhp_kku ijhbkoh”
l[jz\f _ \ Ihf gbke_ ghkzZ fgh]lb_ bkkejb\Z\al \ejlZ fizk&kfdhgp_ipbb
ljz\fZzlbg_kdhc [he_agb L; WlbhiZlh]_g_a jZa\blby ~Zgghc iZIt
jZkkfZljb\Zeky ebrv ih ijbgbg_ ~hfbgbjh\Zgby ij_"~klZ\e_gby h|
oZjzdl_j_ ljz\f <f_kl_ k |I_f gZmqgu_ jZajZ[hldb ihke_"gb
debgbqg_kdbc hiul k\b”_I_evkl\mx|l h [Ihf glh gZjmr_gb_  "be
hjlZzgbafz \hagbdZxsb_ g _ihkj_~klI\_ggh ihke_ 1jZ\fu moh”yl Kk
gZqZevgu_ qZku b ~gb [he_agb G_j _~dh jZa\b\Zxsb_ky \ ihklljzZ\
ki_pbnbg_kdb_ iZlheh]bq_kdb_ ijhp_kku b khhlI\_klI\mxsb_ I
ijhyl\e_gby b nhjfu g_ \k_]J*"Z mdez”u\zZxlky \ jzfdb ijh[e_f
ih\j_"~ gbyo dhkl_c¢c h jZg_\hf ijhp_kk_b jZg_\hc bgn_dpbb > (

AgZf_gbluc jmkkdbc objmj] G B Ibjh]h\ > @ bkihevah\Ze
[he _&gvey oZjZdl_jbklbdb ihklljz\fZlbgq_kdbo baf_g _gbc m jZc
Ba\_klgufb b h[s_ijbgylufb y\eyxlky [Zdb_ | _jfbgu dzZd ©h h]l
©emqgq_\Zy [he_agv® b |~ dZ ~uc ba dhlhjuo hljZz Z_ | Kki_pbn
wlibheh]bqg_kdh]h nzdlhjZz

Ba\_klghkdhevdh hij_~ e gbc ihgylby ©Iljz\fZIbg@kdEZg [he _
dhlhjuo gZ gZr \alJey® gZb[he__ m~Zqgh_ ~Zgh B B >_j [bguf
> @ Hgb jzkkfzljb\zZxl 1jZz\fZlbg_kdmx [he_agv dZd "bagv ih\j_~
hl fhf_glz 1jz\fu ~h \ua‘’yhjZNMgZgbozZjzdl_jbam_Iky gZebqgb f
kh\hdmighklvx \ualZgguo _x f_klguo b h[sbo iZlheh]bg_kdbo
ijhp_kkh\ kgb  _gb_f Ijm~Ahkihkh[ghklb ihkljzZz~Z\r_]h

P_euf jy~hf Z\Ihjh\ ijb hibkZgbb ~bgzZfbdb IjzZ\flalds _kdhc
k" eZgZ ihiuldZIYugZdhhe _ Ibibggu_ i_jbh”u ~Zlv bf gZbf_g
hij_~ eblv bo kmsgtlgklv;evrbgkl\h ba gbo [ueb ih”*\_jlgmlu IsZl
ZgZebam b Kkijz\_~eb\hc djblbd_ > @ G _dhlhjufb bkke_"~h\Z
| g™ _gpby h[hagZqgZlv i_j\uc i_jbh | @zdLEKIhuc h[hagZqg_g
kbl]gZebabjm_1 h[ hiZkghklb b gZp_eb\Z_| gZ \gbfzZzgb_ d g_f
iZlhnbabheh]bqg_kdhf Zki_dlZo ihkdhevdm \ wlhf i_jbh~_ aZzZ\y
ijbgbgdcke ~kI\_ggu_ \aZbfhhlghr_gby hij_ " eyxsb_ ~Zevg_cr
[he_BbBg __ ly _klv b \hafh'guc bkoh” <lhjhc i_jbh” L; h[hagZq:
©jZggbo ijhy\le _gbc? [he_agbdzd I@ihec*gbo ijhyle _gbc? dhlh
oZjzZdl_jbam_Ilky jZa\blb_f "bkljhnbg_kdbo b kde_jhlbg_kdbo ijhj
dhgkheb”Zpbb hlehfdh\ h[jZah\Zgb_f eh guo kmklZ\h\ ~jm]b
ijhp_kkh\ b khklhygbc D q_I\_jlhfm i_jbh”m hlghkyl hdhgqgZl_ev
j_Z[beblZpbx > @

Jy” Z\lhjh\ hij_~_eyxl ijh*he bl_evghklv i_j\h]lh i_jbh~zZ L; ~
> @ >jm]b_ m\_ebgb\zxl wlhl kjhd ~h g " eb > @ Ijb e _]
ijhbkoh”bl \uizZz™ _gb _ beb h]jZgbq_gb _ nmgdpbb ih\j_ "~ gc
\ujZ" _gguo gZjmr_gbc kh klhjhgu kbkl_fghc ] _fh”bgZfbdb b h
ijh"he bl_evghklv i_j\h]lh i_jbh~Z [he_agb "he gZg_Hlij_"_ey
mkljZg _gby ihke_ ~kl\bc ~_ckl\by ih\j_"~Zxs_]h nzZdlhjZ gZ hj]Zg
nhjf azZ[he \Zgby dh]~Z jZa\b\Zxlky \ujZ  _ggu_ gZjmr_gby ] _fh
mjh\gyo \j_fy mkljZzg_gby ihke_~kl\bc ~_ckl\by ih\j_"~Zxs
m\ _ebqgb\Z Iky ¢j g dkhf | g gbb [he _agb qlh azZ\bkbl hl ly  k
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wnn_dlb\ghklb f_~bpbgkdhc ihfhsb ijh~*he " bl_evghklv \lhjh]lh i_j
2- g_"_eb Lj_Ibc i_jbh~ L; ijh*he bl_evghKlvev "highkblky
jZamf_ _|ky d ihkljz~zZ\rbf k jZahbyrbgbiyb hke@ WIhl i_jbh”™ |Zc
hdZau\Z_lky AlWZAdhc djblbg_kdbf 1Zd dzZd bkoh” jZa\b\rboky F
fh™ I [ulv [eZ]hijbylguf beb g _[eZ]hijbylguf

ljh~"he bl_evghXlvi_jbh~Z j Z[beblZpbb \ZjbZ[_evgZ aZ\b
nmgdpbhgZevghc agzZqgbfhkkdIb\ghgEb hj]ZgbafZ dhjjb]lbjmxs_
ghjfZebamxs_c _]h nmgdpbx |_jZibb

K h[s_iZlheh]bg_kdbo ihabpbc debgbqg_kdb_ ijhy\e_gby
hozjzdl_jbah\Zgu k ihfhsvx Ij_o djbl_jb_\ nhjfZz 1y _klv khklhyg
| g _gby <u”™_e_gb_ debbgbfqg _Kdbo h[mkgh\Zgh ki_pbnbqgghkly
i1Zlheh]bg_kdbo ijhp_kkh\ ijb |jZz\fZo jZaebgqghc ehdZebaZpbb
> @ aZkem b\zZ | \gbfzZzgb_ deZkkbnbdzZpby k mqg_Ihf bkiheval
jZa™_e_gby hjl]zgh\ Db ldZg_c¢ qg_eh\_dz ZygzZlbfdbgclkhdh]jZnh
ijbgz”e_"ghklbkhhlI\_Ikl\bb k wlbf ijbgpbihf hgb ij_"ezZ]zZxl \
ke "mxsb_ debgbg_kdb_ nhjfu 4fha]Jh\gdyj ighg_edlplg\y
kibgghfhalh\Zy lhjzdZevgZy Z["hfbgZevg&mkl|lZ\@an\zZy
kf rzggayb kf_Zgghc nhjf_ \hafh'gu ex[u_ khq_lZgby ih\j_ "~
ijZdlbg_kdhf hlghr_gbb 1Zdh_ \u”_e_gb_ [m~_I| kihkh[kI\h\ZIlv
ihroh”"h\ d hp_gd_ |y _klb ijh]Jghabjh\Zgbx bkoh”h\ “ebl_evg
ki_pbZebazZpbb b hp_gd_ wnn_dlb\ghkfihst_ "kladhkddick!vh
ihkljh_gby fzIl_fzZlbqgq_kdhc fh~_eb ijh]Jghabjh\Zgby bkoh”h\ b "e
L; m ihkljz*"Z\rbo bf_xsbo ih\j_"~ gby hjl]Zgh\ ]Jjm~ghc b [jxrg
"heh  _gzZ jy~hf bkke_"h\Zl_e_c¢c > ijzZz@lbgZkddhZmagdtgn_j gpbhb
©Hkeh g_gby |jZz\fZIlbg_kdhc [he_agbhdB[pgbg]jg" ljbf_g_gb_
[Zdh]h ih~oh”~Z hlighkbl_evgh ijhlghaz ~jm]bo nhjf L; ij_"klZ\ey |
baf _g_gbc kh klhjhgu jZaebqgguo kbkl_f b hj]JZgh\ Jem[bghc ¢
"bag_ggh \Z 'guo kbkl_f hjlj]Zzgbafz h[f_ggufb gZjmr_gbyfb b hke
___jZa\blby JZaebqzZxl e_]Jdmx kj_"~gxx b ly  _emx kl_i_gb ly _
\j _fy djbl_jbb Iy  _klb L; jZajZ[hlZgu g_"hklZlhggh

Ilh 1 _g_gbx L; jZaebqgZx!| hkljh_ b azZlylpth hkljhjZla\dlgbb
[heagb \ua”hjh\e_gb_ gzZkimiz_I1 \ djzlgZcrbc kjhd hij_"~_ey_ fuc
nmgdpbb ih\j_"~ ggh]lh hj]l]ZzgZ beb nhjfbjm_fuf klhcdbf iZ
khklhygb f dzd ijz\beh |[_a hkeh g _gbc AZly gh_ | _q_gb_ L;
jZa\blb_f hkeh g _gbc g_j_"dh ijbh[j_IZxsbo \ ihke_"mxs_f
kzfhklhyl _evguc oZjZdl_|j

LZdbf h[jZzahf dhgp_ipby L; g_kfhljy gZ kjzZ\gbl_evgmx
gZklhys_  \j_fy ij_"klzZ\ey_ | kh[hc h”gm ba \Z g _crbo 1|_h
ijZdlbg_kdbo f_"bpbgkdo ijjhieghh_ |j hfel dkgh]h ih"oh”Z

Bkoh”y ba \ur_mdZaZgguo ijh[e_f fu iheZzZ]lz _f glh k
ljz\fZzlbg_kdh]h ih\j_"~ gby EHJ hj]Zgh\ \ ihke_"~g__ \j_fy ljz\fzlI
g_ “hklzZzlhggh gZrezZ k\h_]h ~he gh]h hljz"  _gby \ | _hjbb b deb
hlhjbghed]jtbeh]bqg_kdhc ki_pbZevghklb

Jlutepatypa
1. K_e_ag_\ K : Om~Zc[_j_gh\ =K Ljz\fZlbq_kdZy [he_agv -ZdimZevgu
roZ[Z”™ UelfB4.- k
2. > jy[bg B B GZkhgdbg H K Ljz\fZlbq_ kdZlypl¥geZ a gk
3. GZkhgdbg H Kv EngZjlZrdh\kdbc W < G _fq_gdiZlGnkalhethdbdhkbd
h[hkgh\zZgby ljz\fZlbg_kdhc [he_a§¥83.-<<_-kKg-80Dbj
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4. Jh bgkdbc F F Dh hdfZlh\ K B RZf[_1Zeb_\ : R LjzZ\fZlbg_kdZy [he_z¢
deZkkbnbdzZpby ~bgzZfbdz h[sb_ ijbgpbiu e_q_gby b ZgZebazZz bkoh"l
Njmgd980.- k

5. =\ha”_\ F I K_ e _ag \ K: Ljz\fzHbq_kdb®.rhd

6. >_j_[bg B B Ljz\fZlbg_kdZy [he-1883v+L <-<kl -1O byo9.

7. ;_pbrhj < D Fgh _klI\_ggu_ i_j_ehfu opgdtkdl cc b bo ihke_~kl\by hkh[_gg
| g gby b e -Dlghklyg \ RlibbgpZz

8. ?evkdbc < G Ahehlmobg K ? > gbkh\ : L Djxd X : Ebg]_\kdZy E
[he_agv g_dhlhju_ kihjgu_ b g_j_r_ggu_ \hijhku @mjgZe hjlhi_"by
ijhl_abjh\Zdb_F_"bpbgZ-< -K -58.

9. Dehqgdh\ G > Kbrhjbg < K Lbfhn__\ B < Jh]Zg_\ F < D l1ZgZlhet
l[jz\fZlbg_kdhc [he_aghb <_klI Objmjli®BdiL B-B -Kj_-dh\Z -

10. Dehgqdh\ G > G_dhlhju_ddhabkih]dla_Kz\fZlbg_kdhc [he_aghb <_klI Objr
B B =j_dB8Z-+ -< -K -60.

11. Ahehlmobg K G Ljz\fZlbg_kdbc rhd debgbdzZ ~bZ]ghklbdZ b e _q_gb_
ih\j_ "~ gbc ijbf_gbl _evgh d "Zgg&fibph}dgh aZ/.

12. Ahemlobg K ? ?evkdbc < G Djxd X Y DebgbdZ b iZlh]_g_a jZgg_]h ih
ljZ\fZlbgq_kdhc [hE-188b K -71.

13. ?jrh\z B G GZjagqgthg_kdZy dhgn_j _gpby ©Hkeh ' g_gby [Ijz\fZlbg_kdh

E _gbgljz~hdly[jy < kIl Objmj]lbb bfi988-B =j< dhKZ - 135.
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L?HIJ?LBQ?KDB? HKGHEYU
BKIHEVAH<:GBY IJHILBBDH< < E?Q?GBB
<HKI:EBL?EVGUO A:;HE?<:GBB EHJ

HIJ=:GH<
lem>gbdh\ E K_Ijh\ EG I_Ijh\ G'E
KZgdl | _j[mjlkdbc f_~bpbgkdbc mgb\_jkbl_| bfz\2&Xz2 B |
=hkm~ZjklI\_gguc gZmqgguc p_gl] ©GBB hkh[h gbkluo [bhij_iZ]z
Kzgdl_1_j[miji

H{km ~Zy \hijhku fbdjhwdheh]bg_kdbo gZjmr_gbc beb ~bk]
jheb \ \hagbdgh\_gbb b jZa\blbb khfZlbg_kdbo aZzZ[he_\Zgl
hl]jZgbqgb\zxlky ljjZiglbfhf JZkljhwgl_jheh]bg_kdhc iZlheh]b_c LZdh
keh ' behkv bklhjbg_kdb b k\yazZgh k "\m&yih[kuoy| dévkidgbldd b
hkh[_ggh lheklZzy dbrdz bf xI gZb[he__ ij_"~klzZ\bl_evguc
bamqg_gguc khklzZ\ ghjfZevghc belbdjbgehhjugghplce f_ \b~Ah\
fbdjhhjl]Zgbdflnkh\lhjuo fbdjhwdheh]bg_kdh_ khklhygb_ @DL bf_
agZqg_gb_\ j ZebaZpbb hkgh\guo nbabheh]bg_kdboZdngdpbc
fbdjh[bhp_ghau dbr_qgbdZ ijbgbfzZzxl g_ihkj_"~klI\_gghgbbngzZklb _
ljhnhklzZlZ hjljzgbafz | _ \ ihklhygkI\_ kgZ[ _gby _]1h iblZl_evgl
kharZgbb wnn_dldXghflhkklgh]hlzd b kbkl_fgh]lh bffmgbl_IZ \
nmgdpbhgbjh\Zgbb JhjfhgzZevghc kbkl_fu q_eh\_dzZ > @ Djh
aZlem ~_gb_ h Ihf qlh ddjmwddehl]ibb | _ ~bk[Zdl_jbhau gZ[e:
lhevdh \ dbr_dxgbldgb dZdbo hkgh\Zgbc bkdexqgzZlv \hafh ghklv \|
baf _g_gbc \ khklz\Zo fbdjh[bhp_ghah\ gZ ex[hf mqgZkld_ kebabl
dh b Hgb fh]lml [ulv ke_"kl\b_f \ha” bakfiil\H¥dgXg higbe I[Zd b
\gmlj_ggbo nzZdlhjh\

Kh]l]ezkgh hkgh\guf iheh  _gbyf f_~bpbgkdhc fbdjhwdheh]bb
g_lhevdh dbr_ggbdZ gh b *"jm]Jbo mqgzZkldh\ kebabklhc ih\_jogh
agZqg_gb_\ j ZebaZpbb i_j gbke _gguo \ur_ nbabheh]bqg_kd
khihdmigHkldjh[bhp _ghah\ wlh]Jh k\«wtkjzadgh|lithjZevghph hjlzZgZz
g_eh\ _dz y\ey |ky g_h[oh”~bfuf Zljb[mIhf fZdjhhj]ZgbafZ ~ey ihe
mkeh\byo ihklhyggh f_gyxsboky \g rgbo \ha”_ckl\byo gZebqgb
Fh gh kBfzlv qlh kbkl_fZ ihimeypbc fbdjhhj]ZzgbafhhedqhufZevgh
w\hexpbhggh khathZggdyY © ahiZkghklb? fZdjhhj]l]ZgbafzZz iha\hey
kms_klI\h\ZIlv \ gZr_c [bhkn_j_

< gZklhys_c¢ jzZ[hl_ fu hklZgh\bfky gZ fbdjhwdheh]bqg_kdt
\_jogbouoZl_evguo iml_c b ghkh]ehldb Z lzd"_  ijh\_"_
wlbhizlh]_g_Ibg_kdhc p_e_khh[jZzaghklb bkihevah\Zgby ijh[bh
ijhp_kk_ \hkiZebl_evguo aZ[he_\Zgbc wlhc h[eZklDb

MgbdZevghklv kebabklhc ih\_joghklb ghkh]ehldb b \_jogbo
adexqgZ |ky \ Ihf qlh hgZ gZoh”blky gZ i_j _~g_f jm[_"_ aZsb
dk_gh[bhlbdh\ \ Ihf gbke_ hl iZlh]_gh\ [Zd]l_jbZevghc b \bjmkgl
fhlml ihkimizlv \ hjljZgbaf g_eh\_dz \f_kl_ k \ha”mohf \h”hc b it

JZkkfhljbf khklzZ\u fbdjh[bhp_ghah\ wlhc kn_ju Bg”"b]_ggZ
fbdjhnehjZ ghkh\uo oh”~h\ ij_"klzZ\e_gZ \ hkgh\ghf fbdjhdhddZzZfl
b g_ckk_jbyfb ijbkmlkl\mxl 1Zd _ ijhibhgb[Zdl_jbb < ghkh]
mdZazZgguo fbdjhhjJZgbafh\ gzZklh \u”_eyxlkydylggohgZelegqdb]_ fh
klj _ilhdhddb ZgzZwjh[gu_ dhddb \_chehg_eeu [Zdl_jhb”u Ih\
hlebqgZ _Iky [hevrbf fbdjh[guf jZaghh[jZab _f
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Fbdjhnehjm kebabkluo ih\_joghkl_c ]Jehldb fh gh jZza”_eblv
(3)-bg”b]_ggu_ ~h[Z\hqgu_ b ljZzgabXhjjgwuiim<\ah”yl klj_8Slhdhddb
salivaris, S.peumoniae, S.mitis. S.anginosus, S.sanguis, S.uberus, S.mutans, S.bovis,
S.faecium, Streptococcus spp  ]jmd bG b g _ ckk Njduloflava, N.perflava, N.flava,
N.flavescens, N.meningitidis, N.sicca, N.mucosa W Ib fbdjhhj]JZgbafu \klj_gZxlky m

h[ke_"m_fuo b bo dhebq_kiI\® loghRH?zfel >h[Z\hqgZy nehjZ
gZ[ex"Z _|lky-m ebp \ dhebq_kI\_ g_ ij \uvkdogs DIH? fe b
ij_"klz\e_gZ klZnbehdhddzfb dhjbg_[Zdl_jbyfb ] _fh®Bbevgufb
gZdhg_p ljZgablhjgu_ fbdjhhj]JZzgbafu \uy\é@ykéky*mmfuoe \
dhebq_klI\Zo flog_ _DH? fe B hkgh\ghf wihw@lwjh[ddl_jbb
ik_\"hfhgz~u fhjZzdk_eeu fbdjhdhddb -b nnZglZpMjdhl[ubb
i_ilhklj_ilhdhddb b \b[jbhgu

=hjlzgv ljZohgob [jhgobheu Zev\bheu b ghaZevgu_ kbgn
kl _jbevgu

lhehklv jl1Z \dexgZ | g_kdhevdh wdheh]bgq_kdbo gbr hlebqg
obfbqg_kdbfb mkeh\byfb Z ke_~h\Zl _evgh b ih khklZ\m fbdjh[bhe
kexgZ ]m[u "~_kgZ yatdjhuéhexvt_a fbdjhhjJ]Zgbafu gZoh”ysbh
wlbo gbrZzo jZaebqgzZxlky ih khklZz\m gh \k_ ~_ fh'gh k*_eZlv g_
LZzd \ ihehklb jlZ \uy\le_gh k\ur_ \b~rh\ fbdjhhj]Zzgbafh\ b |
gZijbf_j \ kexg_ fh _|I ~"hkgbpPH® fe < hkgh\ghf wlh ij_~klZ\bl_
ZgZwjh[h\ < khkdhiZzo k ~_k_g dhgp_gljZpby [Zdl_jbb _s_ \t
\_ebgbgu log DH? ] ijb j_adhf khdjZs_gbb Zwjh[h\ khhlc
ZgZwjh[u Zwjh[u GZW[he_ _ qZklufb b fgh]l]hgbke _ggufb ij_"klz\
bgr"b] _gghg¢hhtechju y\eyxlky klj_ilhdhddb jZaebqgu_ ib]f_glgu_
klZnbehdhddb -nzkeh\gbu_ wgl_jh[Zdl_jbb

H[jZsZ_| gZ k_[y \gbfzgb_ gZebgb_ \ khklZ\_ mdZaZgguo
[hevrh]h jZaghh[jZabyiZithdehogm dhfihg Kglhhhgdb aj_gby
ag™Mdheh]bb 1ZdZy kbIimZpby yley_ Iky yjdbf awdhehpbjh ZebazZpt
fm~jhiklbkbf[bhlbqg_kdhc kbkl_fu fzZdijhdjhZgblp. Kfuke
aZdexqZ_lky \ ke_ihimxeypby mkZhipghgguo fbdjhhj]j]Zzgbafh\ ~ey Ih
glh [u \u'blv \ wdheh]bg-_ gdhkepabklhc ih\_joghklb b g_ ih]b[gn
A _ckl\bb JmfzjZzevguo b de_lhgguo nZdlhjh\ fmdhagh]h bffmg
ihklhyggh f_gylvky < hkgh\ghf f_gyxlky fhe_dmeyjgu_ ¢
[Zd]l_jbZevghc de_lhqghc kl_gdb g_kmsb_ Zgligbh_gmwglink ~ | _jf
gbke _gghklv [Zdl_jbZevghc ilhhmeypbbZzy dhgdlguf bffmmgbl_Ihf
ihA™ jJ"b\Z_Iky gb _ g_dhc ihjh]hijjoc dhldhhbguzdlhju iZlh]_gghkl
g_ ijhyleyxlky K “jm]hc kihjhgu f_ gyxsZyky Zglb]_ggZ
fbdjhhjlj]Zzgbafh\ azkii\gdibhgh j_Z]bjh\Zlv bffmggmx kbkl_fm o
Zdlb\babjmy \k_ LZ&hf djyZahf j_Zebam_I|ky hkgh\Z kZfhj_]meyj
kbf[bhlbg_kdhc kbkl_fu ithM\_j"r"Zxs_c -hps\hexpzybegh "Z |
k_e_dlb\guo ij_bfms_kI\ gb h*ghfm ba \azZbfh”_ckl\mxsbo \b”*h\
"hklib  _gb_ "bgzZfbg_kdh]lh ijhlb\hj_qgb\h]h jZ\gh\_kby> @ < k\y:
hqg_\b"gz jhev dhlhjmx \uihegy_| j_ab”_glgZy fbdjhnehjz |
mgZkldZ kebabklhc itkhgégpbklbg_ki_pbnbqg_kdh]HKIZpvxgZ]hij_iy
ijhgbdgh\_gbx \ hj]j]Zgbaf q_eh\_dZ iZlh]_gh\ [Zd|l_jbZevghc betk
glh ~hklb]zZ _Iky iml_f bffmghfh"meypbb gZaZevghc ebfnhb”gh
kh[kI\_gghc ZglZ]lhgbklbgq_kdhc ZdIb\ghklb m kbf[bhlbg_kdhc
fbdjhnehju d ex[hfm ihklhjhgg _fm fbdjhhj]Zgbafm

HrgZdhijbkmlkl\bmkehdghlh] _gguo fbdjhhj]jZzgbafh\ bf_ |
hljbpzZl _evgu_ ihke IhRI\bgbygb f \g_rgbo beb \gmlj _ggbo nZ
gZijbf_j ijb i_j_izZz"Zo hdjm ' Zxs_c |_fi_jZlmju aZ]jyag_gbb kj_
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[he_ag _gguo khklhygbyo b wfhpbhgZevguo klj_kkZo fh]ml ijhbl
khklhygbb fbdjhwdheh]bq_kdh]h kBdmlgZ gieb allzkkihxlky \ hkgh\gl
khklz\zZ fbdjh[bhp\lgajZkxlZ | hlghkbl_evgh_ kh” -jZigp _gghke h\gh
fbdjhnehju b kdgly fblke _gghklv kZijhnblghcwdhfiZ &\lgxuhqg_j_ "v
\_ 21 d kgb _gbx f_kligh]h bffmgbl_IZ b jZa\blbx kbkl_fgh]h bff
Ajmlhc klhjhgu \hajZklZgb_ gbke_gghklb ihimeypbb mkeh\gh]h
ZdIb\Zpbb ]_gh\ hiI\_Ikl\_cpgwgBhavébglhdkbWlh |Zd gZaulZ_fuc
wnn _@dQuorum sensing» bekkgm\kli\h d\bjmf® Kmlv wnn_dlZ aZdexqZ _
ke "mxs _f Mkeh\gu_  iZlh]_gu hlebgzZxlky wdheh]bg_kdhc i
\ukhdbfb zZ~ZilZpbhggufb kihkh[ghklyfb ihal\heyxstfb bf
jZaghh[jZagu_ j_kmjku kj_~u b [ukljh i_j_kljzb\zZlv k\hc f_IZ[heb
k baf_g_gb_f \g_rgbo mkeh\bc Ihke_"*g__ h[klhyl_evkl\h ijb\
keh'guo ]_g Ibg_kdbo kbkl_f j_]Jmeypbb \dexg_gby b \udexg
hij_~_ e _gguo ]jmii J]_gh\ \ Ihf gbke_ ] _gh\ iZlh]_gghklb \ h
kb]JgZeu Fhe_dmeyjguc f_oZgbaf wnn_dlZ ©gm\kI\Z d\hjmfz2 aZz
[Zd]l _jbZevgu_ de_Ildb kbgl_abjmxl hij_~_e_ggu_ kb]JgZevgu_ f
\aZbfh”_ckl\mxI|l k j_p_ilhjZzfb gZ eihNhggdlckkdi _@db Ijb “hklb _gl
hij_~ e _gghc dhgp_gljZpbb kb]J]gZevguo fhe_dme | _ ijb hij_"
[Zd]l _jbZevghc ihimeypbb | _p_ijhju gZ ih\_joghklb de_Idb \
nZdlhjh\ iZzlh] _gghklb Ke_"h\Zl_evgh \ ehdZevghbd_lglghgZzkihel
gbke_gghklb mEKeét\gdgh]h fbdjhhjl]Zzgbafz ihyley Iky dh
fZzdjhhjl]zgbeedjh[bhlZ ijb\h”*ysbc d \hagbdgh\_gbx kbfilhfh\ aZ[he

< p_ehf hibkzZggZy dZjlbgzZ iha\hey_ | kqgblzZlv qglh \ hkgh\
jZa\blby fgh]l]bo \hkiZeihhpekkd \ h[ehklIbj]EHREI\ fh]lml e_"Zlv
fbdjhwdheh]bg_kdb_ gZjmr_gby beb ~2bk[Zdl_jbhau khhlI\_Ikl\
kebabklhc Ke_~h\Zl_evgh \ kljzZl_]bb dhfie_dkghlh | _jZi_\Il
khhi\_ITklI\mxsbo iZpb_glh\ ke_"m_| ijbf_gylv bjamXgbu ghj
fbdjhwdheh]bqg_kdbc klZImk kebabklhc ih\_joghklb

Ki_pbZevgh ”"ey wlbo p_e_ ¢ kms_klI\mxl e_dZjkl\_ggu_ Kkj
ijbgylh ih~jza” _eylv gZ ijh[bhlbdb ij_[bhFb@b bjtk[hdHbhlithdb >
ij_1ZlZlu kh”~_j"Zsb_ "bag_kihkh[gu jhhiXZgbaffhd beb \_s_klI\Z
fbdjh[gh]lh ijhbkoh ~_gby hdZaul\Zxsb_ ijb _kl_kI\_gghf Kkihk
ihablb\gu_ wnn_dlu gZ nbabheh]bg_kdb_ [bhobfbq_kdb_ b
hjlZzgbafZz ohaybgZ q_j_a ghjfZebaZpbx khklZ\Z b nmgdpbl
fbdjhnehju bhlbdbvlh ij_iZjZlu g_fbdjh[gh]h ijhbkoh ™~ _gby b bo
k\yvaZgh k k_e _dlb\ghc klbfmeypb_c¢ jhklZ hij_~ e _gguo dhfiz
fbdjhnehju dbr_qgbdZ Kbg[bhlbdb ihemqgzZxl ijb dhf[bgbjh\Zgbt
ij_[bhlbdh\ Ghf_gdeZImjzZ bf_xgdl&yk\IBiijh[bhlbdh\ ij_[bhlbdh
kbg[bhlbdh\ "hklzZzlhqgZfhklbjkzl _f dzZd ihdZau\Z | debgbq_kdZy
wnn_dlb\ghklv ijh[bhlbdhl\kzZip&E \ukbhdXlykbl hl ]JjZfhlgh]h \u[hjZ
Ibiz ij_izjzlz _lh e_dzZjkl\_gghc nhjfu d gbh&kkEZhijbf eh]bdm
dhlhjzy iha\hebl debgbpbklm h[hkgh\Zggh wlb \hijhku j_rZzZl
ij_"klz\e_gby h f_ozgbafZo nZzZjfzdheh]bg_kdh]lh 2~ _ckl\by |
ij_iZjZlh\ ih\urZy wnn_dlb\ghklv e_qg_[gh]h ijhp_kkZ

F_ozZgbaf e_dzZjkl\_ggh]lhijh[kibin\ [Zdl_jbZevghc ijbjh”"
fh gh k_[_ ij_"klZ\blv hibjzykv gZ "~Zggu_ ih bamg_gbx Z
ijhp_kkh\ \ jZa\b\Zxsboky [Zdl jbZevguo ihimeypbyo hlI”* _evgu
dhfihabpbhb @ Z 1Zd _ gZ j_amevlZlZo bkke_"h\Zgby \ebygh
ebfnhcrgmx IdZgv kebabkluo ih\_joghkl_c> @ Ihiz*"Zy \ h
wgl_jZevguf iml_f rlzff fbdjhmkggbwafzZjh[bhlbdZ hdzZau\zZ_Ilky
khklz\_ ljZzgablhjghc fbdjhnehju b i_j_oh”~bl \ \_] IZIb\gh_ khkll
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\g_rgxx kj_"m ija*mmag_"_yl evghklb WIlb f_IZ[heblu fh gh
jZa™_eblv gZbgbaldihndhfhe _dmeyjgu Ghpdihgbé _dmeyjgu_ f_1Z[hebl
bf xI \ukhdmx kdhjhklv “"bnnmabb \ fmpbgh\hf keh_ Kk obfbqg_
JZkl\hj ihebkzZozZjh\ yl\ey |Iky “bnnmabhggufhé¢Zpmehf bf_xsbo

\ukhdmx fhe_dmeyjgmx fZkkm b \ hkgh\ghf \ebhyxlghahkhklZ\
\hkklzZzgz\eb\dw\ufZy hlghkbl_evgh_ kh”_j"Zgb_ kZijhnblghc nehj
dhgp_gljZpbx mikéemhgdhpgh]lh dhfihg_glZz \ Ih \j_fy dZd dukhdhfhe
f 1Z[heblu hI\_IklI\_ggu aZ ijhy\e_gb_ ZglZ]lhgbklbg_kdhc ZzZdlI
ijh[bhlbdZz az ijhehgl]Zpbx _]h e _dZjkl\ _ggh]h \ebygby
Bffmghfh"mebjmxsbf ~_ckl\b_f h[ez~Zx| f_IZ[heblu jZaghc obfb
b jZaebqggh]h fhe _dmeyjgh]h \ kz> @ ihwlhfm g_ m~b\bl_
: <hjh[v_\ ij_"eh'be gZau\Zlv ijh[bhlbdb [Zd]_jbZevghc
bffmgh[bhlbdzZfb

DZd ihdZaZeb j_amevlZlu debgbg_kdbo bkke_ ~h\Zgbc
ijh[bhlbdZ \blZnehj ijb e_q_gbb ya\_gguo *_n_jkighnc dbbmddzZ b
fbdjh[gu_ f_IZ[heblu fhlml jzZkkfzljb\zZIvky b dzd k\h_h[jZag
ijhebn_jZpbb wibl _ebZevguo de_I|hd kebadXxlbhteilg\b jogakligguo
A n_dlh\ ijhbkoh”beh [_a m[BakZgibygbl evghc IdZgb > @ \ha
wlh k\hckl\h g_ \k_o ijh[bhlbdh\\ amaldjjz 1gh]h-

HibkZgguc f_ozZgbaf khagZl_evgh mijhs_g g_ mdZaZgu
we_ f_glu \azbfh”_ckl\by dhgdj_lguo f_IZ[pedgdhib kb flejhl[dhfb
ebfnhb”rghc IdZgb k wibl _eb _f gh gj_a\ugZcgh \zZ¥gdklhb gqlh e _
ijh[bhlbdh\ k\yazZgh k ijhp_kkhf "bag_"_yl_evghklb [Zdl_jbZe\
hkgh\u ij_izZjglkz \u[hj_ ijh[bhlbdZ ke_"m_|I mqgblu\zZlv bg~b\l
k\hckI\Z ijh[bhlbg_kdbo rizffh\ Hgb fhlml ijhy\eylv ZglZ]
hlghr_gby d rbjhdhfmhdjmliml_e_ ¢ aZ[he_\Zgbc | _ wlbfb ij_
fh gh ihevah\zZIlvky dzZd Zglb[bhlbdZfb gZijZz\e_ggh]h ~_ ckl
oZjzZdl_jbklibdb rilzffh\ ijh[bhlbdZ hij_~_eyxl "ebl_evghklv ij_Ju\.
\ hjl]Zgbaf_ iZpb_glZz Z ke_"h\ZI|_egghklvijleelg]lyjh\z ~_ ckl\by
<Z guf Kk\hckl\hf y\ey Iky mklhcgb\hklv ij_izjzlz d e_dzjkl\
Zglb[bhlbdh\

IOOEKTUBHOCTDb IPOBUOTUKOTEPAIINU

NPEJOHNPEAEJAETCA:
1 2
BbIBOPOM ITPOBUOTHUKA BbIBOPOM ®OPMBI ITPEITAPATA
(mramMoBasi popmyJia) N CXEMbI IPUMEHEHUA:

10 CJIEAYIIIHUM CBOMCTBAM:
t[_a\j_~ghklv
¥tf IZ[hebq_kdZy Zdlb\ghklvene&dhgu

fmjh\_gv b ki_dlj k ebhnbebabjh\Zgguf
ZglzZlhgbafz [Zd] _jbZevguf ij_iZjzZIhf
mklhcgb\dhklb fdZikmeu dbr_qghjZkl\hjbfu_
Zglb[bhlbdzf fkmiihablhjbb

tz~]_aby j_dlZevgu _

tl ogheh]bqg_kdb_izjzf lju \Z]bgZevgu _

i_jki_dlb\gZy nhjfmezZ- fkm[ebg]\Zevgu_ IZ[e_Ildb
kbf[bhlbq_kdzZy kbkl_fzrizffgwfmevkbb
gZijbf_j — Buraduop fdbkehfhehglmumdlu

Puc.l Cxema, moka3piBaomasi Kakue XapakTepHCTHKH NMPOOHOTHKA ONPEAeSIIOT ero MOTeHIHAJTbHBIE
BO3MOKHOCTH (IITaMMOBasi (popMy.1a) H KaKue JeKapCcTBeHHbIe (POPMBI NPENapaToB CyIecTBYIOT.
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ljbg_f wlZ mklhcgb\hklv g_ ~he gZ J[ulv k\lyazZgZl k ieZaft
ij_"klz\e_gu k\hcklI\Z [zZdIl_jbZevguo ijh[bhlbdh\ dhlhju_ p_e_khl
ijb\u[hj_ dhgdj_lgh]lh ij_izjzlz

E_dZjkl\_ggZy nhjfz [Zd]l_jbZevgh]h ijh[bhlbdZ “he " gZ khhl\

_]1h bkihevah\zgby \ e_q_J[ghf ijhp_kk_ I _ kihkh[kI\h\ZIlv j_
ij_iZjzlZz aZeh _gguo \ rlzZffh\hc _GREZimflgjgme glh ijh[bhlbdb
\uimkdzZxlky \ ke_"mxsbo nhjfZo i_gneZdhgu Kk ebhnbevgl

[Zzd]l _jbZevghc fZkkhc dbr_gghjzZkl\hjbfu_ dZikmeu k \ukmr_gg!
fZkkhc \Z]bgZevgu_ b j _dlZevgu_ kmiihablhjbb ebg]\Zevgu_
\ukmr_gghc [bhfZkkhc b "brdbgu[zZzdd\jikDd b kmki_gabb Ihke_
N kylbe_Ib_ \ Jhkkbb Z g_kdhevdh jZg__ \ ?\jhi_ b \ Yihgbb
nmgdpbhgZevgh]lh iblzgby kh”_j Zsb_ ijh[bhlbg_kdb_ rlZffu fbd]

<uf[hj ijh[bhlbdZ b _]h e_dZzZjkl\_gghc nhjfu hZjh%e_da¥ghkky \b~"t
nhjfhc b Iy _klvx __ ijhl_dzZgby ?kl_kI\_ggh \ dzZ ~hf dhgd
g_h[oh”~bfu Zjlmf_glu h[hkgh\Zgby IbizZ ij_izjZIZ b _]h nhjfu < ¢
jZkkfhljbf g_kdhevdh debgbqg_kdbo az”Zq

| _j\uc ijbf_j dzZkz_Iky \u[hjzZz rlzZffh\hc nhjfmeu ijh[bhlbd
e _dzZjklI\_gghc nhjfu 7~ey wjZ”"bdZpbhgghc |-pZibidkbfaioe dhJ.
aZlhe \Zgbc "~ _em2ldz jhlghc dbrdb k mld&waZ hl ijbf_g _gby
Zglb[bhlbdh\ Ljz"pbhggZy | _jZiby ibehjbg_kdh]h o_ebdh[ZdIl_
Zglb[bhlbdZ kbevbheblbogdjkdh_ kj_~kl\h b ij_iZjZl dheehc”gh]h
H~rgZdh wlz ko _fz g_ \k_]"Z wnn_dlb\gZz gZklh Kkhijh\h 2
g_ _eZl _evguo wnn_dlh\ b g_ 7~Z | klilhodinédmj [flb&kk bjin\_~ g
debgbq_kdbc wdki_jbf_gl ih bkihevah\Zgbx ijh[bhlbdZ \ wjZ”"bc
Djbl_jbb \u[hjZ ijh[bhlbdZ \dexqgZeb ke_"nRIZff iljh [\ Zydz
"he g h[ez~ZIv \ujzZ _gguf ZglZl]hgbafhf d o_ebdh[Zdl_jm Z e_
ij_1ZjZlZ ~he gZ h[_ki_gblv g_ihkj_"klI\_gguc dhglzdl ijhba\h”kl
ijh[thibdZ k wibheh]bq_kdbf Z]_glhf aZ[he_\Zgby b [_amkeh\gh
i_jbh” dhglzdlZz k o_ebdh[zZzdl_jhf ~he _g [ulv \ AgZelzdb\ghc
ZglzZlhgbklbg_kdhc ZdIb\ghklb jZzaebqgguo rlzZffh\ ijh[bhlbdh\ ihd
ihdzZzazZl_ex hgb agphzdgbébezZxlky ~jm] IhZdjiZfZu [bnb~h[ZdI|_jbc
g_ hl[ez~rzxl ZglzZz]lhgbafhf d o_ebdh[zdl_jm Z rlzffu ezdlh[zdI
hlebqgzxlky ~jm] hl ~jm]Z ih mjh\gx b ki_dljm ZglZ]hgbklbqg_kc
gZb[he__ Zdlb\guf ZglZ]lhgbklzf ih déplybogbodbfd baheylzf
o_ebdh[zdl_jZ hlghkylky rlZffu Zpb~hnbevguo iZehdjhfij iZjzZIZz
lhlh wlhl ij_izZjzl fh gh ijbf_gylv \ \b?"_ dbkeh&hetfgfklemigE mdl|
rizffu ijh[bhlbdZz gZoh”ylky \ Zdlb\gh f_I|IZ[hebabjmxs_f Kk
[Zdl bjZzevgu_ de_I|ldb Z”~"b~"hnbevguo iZehq_d aZsbs_ _gu hl b
AN ckl\by " _em”~hggh]l]h khdzZ ~ _gZlmjbjh\Zgguf dZa_bghf fheh
gZoh ~ _gby ijhmdlZz \ " _em”d_ h[uggh \j_fy w\ZdmZpbb kh"_
ijbf_jgh gZkZ hkms gklirejk’'kygguc dhglzZzdldk[Ddlefghf
dhlhjuf bgn_pbjh\Zg ibehjbg_kdbc hu”, & keengZdZ ijbf_g _gby
\blZznehjz \k_ djbl_jbb \u[hjZ m3haendViZlgudebgbqg_kdbo hiulh\
iheh bl _evguc j_amevlZl b ih?I\_j*beb ijZ\bevglZzklBamchjgbijh[b
[ueh ijh\_~ _gh m iZpb_glh\ \ \hajzkl_ hl ~Ah e | kljz~Z»
]Zkljh"mh~ _gZevgWgZzédbhddpbhggzZy | _jZiby hp_gb\ZeZkv gZ hkgh
"Zgguo dhfie_dghlhedétbjgddhgh]lh bkke Ift\Zgbyb_ \blZnehjz \
| gbg -o g_"_ev \ fhgh b dhfie_dkghc |_jZibb kihkh[kI\h\Zeh
kbfilhfh\ aZ[he_nglbpkke "m_fuo iZpbdZgdh\hiIf_Iblv hlkmlkl\b _
j_pb”rb\h\ aZ[he_ _\Zgby m iZpb_glhYtog& ijhkyhdgh&E[ex” _gby gl
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ith™M\_j"~Z | wlbhizZlh]l]kaggpbdbop zZjzdl_j \WHjzZlgdh”~"Z e_q_gby I
ijh[bhlbdhl_jZibb

JZkkfhljbf _s_ g_kehldwggh j_ r_debgbqg_kdbo L&ZANZgb
ijh\_"~ _gbb Zglb[ezZklhfghc |_jZibb m hgdh[hevguo beb \ IZdlbd_
ly" _eufb dbr_qgufb bgn_dpbylhh Hkbl*yZzkkm ~ gbb p_e_khhJj
bkihevah\zZIlv ij_iZjZlu ghjfZebamxsb_ fbdjhwdheh]h% |
iZpb_glh\ wlhc ]jmiiu gZ[ex"Zxlky Jem[hdb_ bffmgh”_n_pblt
gZjmr_gby khklz\zZz fbdjh[bhp_ghah\ dzd ijZ\beh ijbkmlk
\hkiZeghglh dbr_qgihdwdhfm dbr_qgZyZ@gbiyelhzdl _jbzZevghlh ij_izZjzIlZz
\hafh gz Z ebg]\ZevgZy nhjfZz hdZaulZ_Ilky wnn_dlb\ghc >Z¢
bkiulzgbb ebg]\Zevghc nhjfu \blZnehjzZ wlhl \u\h” ih~I\_j ~"ZxIl >
e_dzZjkl\_ggh]lh ~_ckh\bjjuwgghcbamq_g gh fh gh ihez]zlv qglh j_
jhev \' ]Jh j_ZebaZpbb b]jzZxl hkh[_gghklb nbabheh]bb wlh]h mq
fu wib hkh[_gghklb jZkkfhljbf

Ke_"mxsbc ijbf_j dzZkzZ_|lky bkihevah\Zgby ijh[bhlbdZz
j_pb”b\bjmxsbo H&<B w | h_fl_kZze Ybg zZ&xdhc ZzZdlb\ghklvx hl[eZz
[Zd]l_jbZevgZy kmki_gaby ijh[bhlbdZ \ \h~_ ijb hjhr_gbb ]hjezZ b
\ ghkF_oZgbaf e_dzZjkl\_ggh]h ~_ckl\by \ wlhf kemqgZ_ [_aml|
fhjnheh]bq_kdbfb b nmgdpbhgZevgufb o0ZzZjzdl_gbklodgbb ebf
Zkkhpbbjh\Zgghc k gNRALTeR0d H&Kh[_gghNAMX y\ey |ky gZebgb_ \
wlhf ebfnhb”~ghf h[jZah\Zg-Wle ahdcudzd j_amevliZl \_jhylgh ihkl
dhglzdlz k fbdjh[guf hdjm  _gb_f < ~"bkk_fbgbjh\Zgghc ebfnhb”g
iml_cld_leb\h ij_h[eE"Zdé 1@ kf_gy_ fu_ ijb klbfmeypbb g_dhlh
dhebq_kmhifebfnhpblhh \k_c \bA"bfhklb mha-gcepblyd aZzdexqzZ_Iky \
3 ihfhsb™ ij_~r_kI\_gsighdiefZathpblh\ “"bnn_j gpbjh\ZIvigA- \ aj_eu_
ijh"mp_gljlhbnbevoL ei_jh\ kebabklhc ebfnhb”rghc IdZgb g_ y\ey_ Ik
ihklhyggufNAy b hg fh I f_gylvky ijb \aZbfh”_ckl\bb k khhiI\_1I
Zglb] _ghf_jhylgh ZiiebdZpby [ZdIl_jbZevgh]h ijh[bhlbdz \_~_|
ijhebn_jzZpbb ij_"r_kI\ lgfAgb dh¥gG- Zijh*m_glh\ b h[jZah\Zgbx
pblhlhdkbggabofnhpblh\ Ijb wihf ba\_klgh qlh ijbfbjdeZzddb_ \ NAL
ij_~r_kI\_ggbdb fb]jbjmxl b ihiz~*Zx|l \ h[smx pbjdmeypbx hldm~”
\ "uoZl_evgu_ imlb jZkk_eyykv \ ghkh]Jehld_ \ gb'gbo b
"uoZlveh]lh ljzdlz WIibf \hafh'gh b h[vykgy |Iky e _q_[gh_ ~_ck
ijb _1h \\_~_gbb \ ghk beb ijb ebg]\Zekghf ijbfladgbB\_~_gbb
ijh[bhlbdh\ \ hkgh\ghf ZdIb\bjmxlky nZdlhju f_klgh]h bffmgbl_1z

ljb\_" gguc \ gZklhys f khh[sbgbb mfZI"hl _evgh ihdZau\Z
g_h[oh”~bfhklv \\_~ gby \ dhfie_dkgmx | _jZibx e_q_gby \hkiZebl_
EHJhjl]Zgh\ ijh[bhlbdh\ gh ~ey wlh]h gm _g kbkl_fguc ihbkd Ibiz
ij_iZjzlz _1h e_dZzZjkl\_gghc nhjfu IhklZgh\dz |Zdhebah\Zliy iha\
wlibhizlh]_g_Ibgq_kdbc ih”oh” \ kljzZl_]Jbb e_q_J[gh]lh ijhp_kkzZ I
aZ[u\zZlv qlh wjzZ rbjhdh]l]h b gzZklh g_gm- 'gh]lh ijbf_g _gby Zglb
GZklilmibeh ihgbfzgb_ f_klzZz 1zZdbo ij_izZjzlh\ \ Zjk_gZe_ \jZq
g_h[oh~bfu[0&kh]h dmibjh\Zgby hkljh ijhl_dZxsbo bgn_dpbhgguc
gh dmjku ijbf_g_gby Zglb[bhlbdh\ g_ fh]lml [ulv "“ebl_evgufb
ihyley |ky ihimeypby \ha[m”bl_ey mklhcgMEZy mklhglddbhkdbdm

fh I i_j _~z\ZIlvky ~jm]bf dhfibgihgkzip fghah\ Z ke ~h\Zl e
ihyley Tky \_jhylghklv \hagbdgh\_gby gh\h]lh ~jm]h]h aZ[he \Z
wihfm Zglb[bhlbdm b 1Zd ~Ze__ Djhf_ Ih]h Zglb[bhibdb bf_x

Zglb[Zdl jbZevghc Zdlb\ghklb bo ijbf_g _gb_ kclhydtbeljblgby f
Ahe gh [ulv kljhlh h[hkgh\Zgh b hq_gv hklhjh 'guf Dz
Zglb[bhlbdhl_jZibb ihfbfh iheh bl _evgh]lh wnn_dIZ bf__| km]m
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\ha~_ckl\b_ gZ fbdjhwdheh]bq_kdbc kIZImk iZpb_glZ b 1j_[m
bkihevah\Zgb _f ijh[bhibdZ G_evay az[u\Zlv b h Ihf qlh rlzf
h[ez~Zx| kh[kI\_gguf ki_dljhf b mjh\g_f ZglZ]lhgbafz b ij_izjZlu
r1Zffh\ fh gh bkihevah\Zlv dZd p Z*j kh\Zggu_ Zglb[bhlibdby Gh
fh™ I [ulv j_Zebah\ZgZ \ kh\f_klguo mik\b b byt Id egdtemi ki
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|1?7JKI?DLB<U KHA>:GBYBI:LH=?GGUO

E?D:JKL<?GGUO KJ®>KL

LY <Zoblh\ E G I_Ijh\
=hkm~ZjkI\_gguc gZmqgguc p_4gIBgklbkimb hkh[h gbkluo
[bhij_izZjzIh\ -K | _j[mj]

<hajzZklzZxs__ dhebg ddbRummkdh ~ ckl\bx e_dZjkl\_gguo kj_
rizffh\ iZlh]_gguo [Zdl_jbc ijb\h~bl d ihkl_i_gghfm kgb _gbx v
Zglbfbdjh[ghc | _jZibb H~”gbf ba Zevl_jgZlb\guo \ZjbzZglh\ Zgll
ijb\h"ys ¢ d ]b[_eb beb hklzgh\d_ jhklz izlh]_&gdomob Z \f_lI
kbf[bhlbg_kdbo [Zdl_jbc yley |Iky gZijZ\e _ggh_ e _dZjkI\_¢
\bjme _glghklb izZlh]_gguo rlzffh\ < hlebgb_ hl Zglb[bhlbdh\
gh\h]h ihdhe_gby ij-iZjgdbh¥%lh]_ggu_ e_dZzZjkl\_ggu_ kj_"kI\zZz
N ckl\h\ZIv gZ dexgnéylhjgd_ imlb f_|IZ[hebafZ g_ iha\heylv [
wdkij_kkbjh\ZIv ]_gu \bjme_glghklb beb ih djZcg_c f_j_  hlh")\
wlbo ]_gh\ gZ [he__ iha”gxx klZ~bx jZa\blby ihimeypbb iZlh]_g
hjl]Zgbafm ohaybgZ hlkjhgdm g_h[oh”"bfmx ey fh[bebaZpbb bffn

< gZklhys__ \j_fy ohjhrh ba\_klgh qglh wdkij_kkby nzZdlhjh
fghl]bo [zZdI_jbc ijhbkoh”~bl IThevdh Ih]*Z dh]”*Z iehlghklv bo ihi
hij_~_e_ggh]h mjh\gy qlh ij_~ihezZ]Z_| gZebqb_ khhlI\_Ikl\mxs
dhffmgbdZlb\guo kl\ya_c Ih*h[gu_ wnn_dlu gZ[ex”"Zebkv b
g_iZlh]_gguo [Zdl_jbc ijbqgq_f \ jZzagh_ \j_fy ey bo h[hagZqg_g
jZaebggu_ | _jfbgu ©wnn_dldhggpugljZzpby2 ©Zee ehdZlZeblbg
wnn _dIWinstow & Walker, 1939]. < gZklhys = \j fy f oZgbafu g_dhlh
dhffmgbdzZlb\guo k\ya_c¢ [Zdl_jbc ohjhrh bamq_gu Z kzZfzZ Kkihl
iehlghklv kh[kI\_gghc ihimeypbb ihemgbeZ gZzaWVigbeta®gm\kl\Z |

He_kdbg b *j @

D aZ\bkysbf hl gm\kI\Kb&\hjf@fZ ]Jmeypbb h[uggh hlghkyl Ihe
kbkl _fu j_]meypby \ dhlhjuo hkms_kl\ey Iky ihkj_"~klI\hf ~“bnnn
\uN_eyxsboky \ hdjm Zxsmx kj_"m Z]_glh\ j_]meylhjh\ k
obfbgq_kdhc KkljmdImjhc LZdbfb Z]_glZfb yleyxlkyngZpbebjh!
]Jhfhk_jbgz j_]lmebjmxsb_ rbjhdbc dpZ\bkdhughkddtee dlb\guo
ijhp_kkh\ m ]jZfhljbpZl_evguo [Zdl_jbc b i_ilb”u j_]Imebjm
\bjme _glghklb kihjhh[jZah\Zgb_ dhgtx]Zlb\guc i_j _ghk ieZaf
Ajmlb_ ijhp_kku m ]jZfilueoh[B Ul e Myc

J Jmeypby qgm\klI\Z d\hjmfzZz Zpbebjh\Zggufb eZdlhgZfb
DeZkkbqg_kdbf ijbf_jhf ijhyle_gby gm\kI\Z d\hjmfzZ m ]jZfhljbpZl.
yley |ky [bhexfbg_k\ybrigp ligcheri b Vibrio harveyi bamqgZ\rZyky
ijb[ebabl_evgh k -bhdpZHhealson et al @ < _klI_kI\_gguo mkeh\
k\_g_gb_ wlbo [Zdl_jbc \hagbdZ _| Ilhevdh ijb "hklb"_gbb ihime
iehlghklb b y\ey Iky ke ~kl\b_f gZdhie_gby \ kj_~_Kki_pbnbq.
dhlhjuf \ kerwqgH#scheri hdzZaz2NeByhdKhdkzZghedzdlhiglhfhk jbgZz
[Eberhard, A. et al @ Imlb [bhkbgl_azZ Z\lhbg”mdlhjZz \ gZklhys_
bamg_gu IhdZazZgh qlh _]h eZdlhggh_S-diewmhathdfZbonhglkyZ b &
"hghjhf Zpbevghc ]jmiiu kem bl Zpbebjh\ZgguyceBpdbedpjpbeghky:
o

Kbgl _a hkms _kl\eyLukl [ _cehidhjuc k\yaulZ | Zpbevgue hklzZlhd
1, k Zfbghdbkehlguf njz$zZglhhthabef_IbhgbgzZz < j_amevlZI_ j.
h[jZamxlky Z\lhbg2mdlhgebjh\Zgguc eZdlhg ]hfhk_jbgZz = E
f Ibelbhz”_dHoanb et ak, 2002].
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Bg"mdlhj k\h[h~gh “"bnnmg”bjm_1| ba de_Idb \ke_ ~kl\b_ q_]
\ kj_~_ijhihjpbhgZevgZ dhgp_gljZpbb [Zdl_jbc >ey j_p_ipbb kb
pblhieZzafZlbg_ kdho«R _ &hyaulZxsbc :=E b Zdlb\bjmxsbc ljZgkdjk
khhi\_lTkiXsbo p_e_\uo ]_gh\ \ Ihf gbkd\ bgZxgdtuxaZ kbgl_a kZfh
Z\lhbg”"mdlhjZz DhgklblImulixigh Njrelilbd j_]mebjm_fu_ gm\klI\hf d\hj
[ _edb ljZzgkdjb[bjmxlky gZ gbadhf [ZaZevghf mjh\g_ Bo kbgl_a
lhlh dzd dhgp 4\ljdpdyndlihjz ~hklb]Z_| ihjh]lh\hjd]nigh\gy -

< gZklhys__ \j_fy ba\_klghLwflRe kbkl_f ]jZfhljbpZl_evguo
[Zd] _jbc ZgZe M Higapero[Taga & Bassler @ <k_ Z\lhbg”mdlhju bf_;
b glbqgu_ ezZdlhggu_ dhevpZ b jZaebqzZxlky kljh_gb_f [hdh)\
eZlh~"Zjy wlbf jZaebgbyf Z\lhbg mdlhj h~gh]lh \b”~Z [Zdl_jbc
wdkij_kkbx ]_gh\ Ajm]h]lh \b"Z Ki_pbhuxirgdtkgVjkebk]mfulky ~\mfy
nZdlhjzfb ki_pbnbgghklwwxl [bedhd ki_pbnbqgghklvx k\ya&ad\Zgby [_
IbiZuxR k khhI\_IklI\mxsbf bg”mdlhjhf

Fghlb_ [Zdl_jbb bf_xI ~\_ b [hkebkl fd\hjmjffZzgbah\Zggu_ \
iZjZee_evgu_ beb ihke_"h\Zl_evgu_ p_ib ljbf_jhf ihke_"h\
b_jZjobg_kdhc hj]ZgbaZpbb y\ey_ Iky hj]zkdtkd ZgstRy bRhliRomd \ hjm f
hiihjlmgbklbg_kdh]h q_eh\_q_R.ddetiginagdh]ljdZ\ukhdhc iehlghklb
de_Ihd dh]~Z dhgp_gljZpby 2ZN{B-jhdinteyhh|dZghdld g N-(B
[ml_jbezdlhgzZz ij_\urZ_| bo ihjh]h\h_ agZq_gb_ ijlafRk&h”bl k\y
kh[kI\_lmg :=E b Zdlb\Zpby jy*Z ]_gh\ \ IhHiHRqgbd&le”bjmysgkh
j_p_ilhj \lhjhc datgjvbkbfhc kbkl_fu WIhl j_pRilRj Kk\ydudzZ |
kh[kI\_gguc Z\lhbg”mdlhj b bgmpbjm_| wdkij_kkbx ke_"mxsbo p

LZdbf h[jZzahf kgZqZeZ wHXi]_RgkibjdhgljhebgshkR Khkl fhc
Z aZl_f m _ b ] _gu j_]ImebjmRHIR k&X|hftZdy wlhfm gZ jZaebqc
klzZ"byo bgn_dpbhggh]h ijhp_kkzZ de_IdZ \ujZ[Zlu\Z_| jZae
\bjme _glghklb NzZdlhjzfb \bjme _glghklb fhlml y\eylvky b kZfb =z
\ujZ[Zlu\Z_fue. aeroginosa N-(3-hdkhHh”_dZghbeezZdlhg ]hfhk _jbe
\hkijbgbfZz Iky wibl_ebZevgufb de_IdZfb qg_eh\_dZ b bgni
bgl _je_cdbglz*gh]h ba nzdlhjh\ f_"de_lhgqghc dhffmgbdZpbb mc
bffmgghc aZsbl_ m TagaethBasdez, 2803].

D\hjm&Z\bkbfzZy k b kVibfid cholerae bkihevam | kh[kI\ _gguc
\b~rhki_pbnbqg_kdbc j_]meylhj Jhfhk_jbgh\hbh jjyyMmeyl|62B:B
ij_"~iheh bl_evgh mqgzZkl\mxsbc \ f_"\b~h\hc dhffmgbdZpbb kf ¢
hl [hevrbgkl\ZbdjmZlh] _gguo [ZdIV.,)lklolerme ]| gu iZlh] _gghklb
bg"mpbjmxlky \ hlkmlkl\b_ Z\lThbg”mdlhjz 1Ih _klv ijb gbadhc dh
gbf hlighkylky ] _gu h[jZah\Zgby [bhie_gdb ohe_jgh]lh Ihdl
ijb[ebabl_evgh _s_ Afm]bo k\yaZgguo k \bjme_glghklvx ]_
Z\lhbg”mdlhjz ij_iylkl\m_I| kbgl_am [_edh\ g_N|[oHoebdfeudb "~ey 2zZ~"
de _Idzf dbr_qgh]h wibl_eby b 7~ey Ih]h glh[u \ual\Zlv ohe
HAgh\j f ggh bg"mpbjm_IkyHdp grijoklVbaudhlhjhc ijb\h~bl d jZajt
m-_ mklZgh\b\rboky k\ya ¢ [ZdIl_jbc k de_Idzfb dbr_qgh]lh wibl
j_Imeypby nzZdlhjh\ \bjme _glghtaboljhrhf kipl2Zkm _Iky R.wdheh]b_
cholerae dZzd kZfhh]jZzgbqgb\Zxs _Jhky iZlh] _ggZ i_jkbklbjmxs_ ]h \
kj "Federle & Bassler, 2003].

IlenTH/AHBbIE PEryJSITOPBI TPAMIIOJIOKUTEIbHBIX OakTepuii. =jZfiheh bl_evgu_
[Zd]_jbb k gbadbf kh”~_j Zgb -izy 26Y¥Y bgPmdpbbad\bhkimfuo
j_Zdpbc h[uggh bkihevamx!| fh*bnbpbjh\Zggu_ heb]hi_ilbcu :Bl
=E wlb i_ilbru g [gkihdkih[h~*gh “~“bnnmg”bjh\Zlv ba de_Ilhd
Ijh"mpbjmxlky \ khklZ\_ [he__ "“ebgguo ij_~r_kI\ _ggbdh\ \us_
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fhrbnbpbjmxlky b lhevdh ihke_ wlh]h wdkihjlbjmxlky ba de_Ih
kb]J]gZeu "\modhfihg_glgufb kbkl_fzZfb dhlkhyghhkllhgtt Db H_gdZ
j_]meylhjz hiI\_1Z K_gkhjguc [_ehd khklhbl ba |I|jZzgkf_f[jZggh
"hf _gzZ b i_j_~Zxs_1h fhmey :Bl dhglZdlibjm_| k j_p_ilhjhf
i_j_"Zxs_fm fh mex b dh dliphfm dhfihg_glm kbkj_Jumey!hljam
hi\lZz Kb]gzZe i_j_"*Z Iky iml_f nhknhjbgb]maylhyz [ _eédljuc
\aZbfh”~_ckl\m_1I k ijhfhlhjhf p_e_\h]h hi_jhgz bgbpbbjmy
khhi\_IklI\mxsbo ]_gh\

ljbf_ju dhgljhey ih\_~ gby [Zdl_jbc k bkihevah\Zgb _ f :BI
j_]Imeypbx dhfi_I_glghkibéylp Bhcillussubtilis j_ ]meypbx dhfi_|_glghklb
mStreptococcuspneumoniae wdkij _kkbx nzZdlhjh\ \bjm &taphglbddotbusm
aureus bEnterococcugaecalis[Taga & Bassler, 2003].

Ki_pbnbgghklvkbRIl _f h[_ki_qgqb\Z Iky iml_f bkihevghvoZgby m:i
Zfbghdbkehlguo ihke_"~h\zZl_evghkl_c¢c \oh”ysbo \ khklZ\ [he_
dhrbjm_fuo i_Hiljp™\ kI\_ggbdh\ Djhf_ Ih]Jh fgh]b_ :Blu ih”\_j]
ihklljZgkeypbhgghc fh*bnbdZpbb 1I1jZ\bevgh_ jZkihagZ\Zgb_ kb]
[eZz]h”Zjy \ukhdhdlgemghklb j p_ilhjghlh [_edZ d ex[uf baf_
kljmdImju Z\Ilhbg~*mdlhjZz

>ey bamg_gby ki_pbnbgghklb :Bl [ueb hlh[jZgu debgbqg_kdl
riZffh\S.aureus <k_ hgb bf_eb g_agZqgbl_evgh jZaebqgZxsb_ky :Bl
ijhp_kkbgl]zZz b j_p_ilhju Dbgbogdllpjhb khklZ\eyeZ beb Zfbghdhb
bo khklZ\ \oh”beb IbhezZdlhggu_ dheveplZgphlhpZ£amZijihdkbevghc
]Jjmiihc SH-]jmiihc pbkl_bgZ gZoh”y$ Jjhkyn \ghkhb +KhgpZ
Ki_pbnbgghklv kb]JgZeZ iheghklvx hij_~_eyeZkv k\&Z lgflij gauk i\ b _f
[ edhf ijb wlhf :BI ijh mpbjm_fuc h’Sglaaredgngiihdhevdh
ZdIb\bjh\Ze jzZza\blb_ \bjme_glghklb m kh[kI\_ggh]h rlzffz g
\bjme _glghklv \h \k_o “jm]bo ]jmiiZo

Bg]b[bjh\Zgb_ \bjme glghklb o0oZjZdl _jbah\Zehkvc agZqbl
ba[bjzZl _evghklvx ih hlghr_gbx d klIjmdIimj_ :Bl ihlhfm qglh mgt
wlbo bg” mdlhjh\ bg]lb[bjmxs_ ¢ nmgdpb_c¢c h[eZ”Ze bo IbheZoc
=jmiih\Zy ki_pbnbqgghklv :Bl kb]JgZeh\ k\b”_| _evkl\m_| h Ihf qglh

S. aureus ijhy\ey IlkyzZz kmJ[rlzffh\hf mjh\g_ lTh~ h[gh_ f_"]jmiil
\azZbfh”~ _ckl\b_ ~he gh ijb\h~blv d Ihfm qlh ijb kf_rZgghc bgr
ijbgznre_"Zsb_ d h~ghc ]jmii_ \ dhg_qghf blh]_ \ul_kgyxIl rlzff
Jjmii

MexBunoBasi kommyHukamus oakrepuii. K\ _q_gb__  fhjkdldlc_ jbubrio
harveyi k\yaZzgh k nmgdpbhgbjh\Zgb_f ~"\mo iZgZee&kbdugubb®dhhimf
BgAmdlhj i_j\hc ba ¢gho N-3-Bbrjhdkb[mlZptfindk jbgeZdlhg
kbgl_abjm_Ilky klugllMdahBg”mdlhj \lhjhc kbkd_fuh[jZBam_Ilky \
j_Zdpbb dBjmelbhc [_éodSf < |_g_gb_ jy*Z e_I| ihiuldb mklzZgh\b
kljmdimjm hklzZ\Zebkv [_amkigZglHhps_ _ \j fy ihemqg_gu ~Zgg
k\b” | _evkl\mxsb_ - gjh™dB2zZ\ey | kh[hc “"bwnbj nmBZdhldbee[hjZ1Z
56-*"b]lbMjhn@pkd @ > @ "bhektbffajhejZhe

< hlebgb_ hl *jm]bo ]jZfhljbpZl_evguo [Zdl_jbc h[Z bg"mdl
g_ihkj_~kI\_ggh]lh \ebygby gZ ljZgkhjbgplkx -]Bdlgbpbbjm |
i_j_"Zgm kb]JgZezZ k\yaulZykv k kuxtkhljgiZ dizgzaByraulZ |ky k
i_jbieedZlbg_kdbf [LexBhfb Ilhevdh azl_f bgbpbbjm_1I \hagbdgh\_g|
gZ k_gkhjghc k@ 4%chauder et al.,, 2001]. H[Z k_gkhydN b LuxPQ,
nhknhjbebjmxl h[sbc ey ~“\mo kbkl_f [_ehd LuxbbkndhjBgkan jZan

azZl _fi_j_ghkbl nhknZilkyzhjl\ Li.
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= g_Ibg_kdbc ZgZeba ihdzZazZe qlh ey \hagbdgh\ _gby Kk
gZebgby beb bg”mdpbb ex[hc ba "\mo k_gkhjguo kbkl_ f FZdk
] _ghHdx h~”rgzdh ~hklb]Z_Iky ijb gZebgbb h[hbo Z\lhbg"mdIlhjh\
gZklhys \fimf_gb ~Zgguf \gmljbde_Ilhqgu_ nmgdpbb h[_bo kbkl_
b~ _glbdMiller & Bassler, 2001; Schauder et al., 2001; Federle & Bassler, 2003].

\lhbg”mdlhju ih”*hfg\V harvgyi kbgl_abjm_1| rbjhdbc djm] [Zd]I_]

\ d e x q Escherichiacoli MG1655, E. coli O157:H7, Salmonellayphimurium I5.
typhimurium LT b Ilhevdh hqg_gv g fgh]b_ fbdjhhj]ljZgbafu \u”®_eyx
ih~"h[gu_ 1Bassleretal., @ GZ wlhf hkgh\Zgbb [ue k™ _eZg \u\h”™ |

i _j\Zy kbkl_fz Z\lhbg"mdphbpey:Bbhygkljmf_glhf \gmljb\b”~h\uo
dhglzdlh\ Z \IhjZykenB bl ij_bfms_klI\_ggh ey f_"\b*h\hc dhffmgkt

Kbgl_a -:Bhkms_kl\ey_ |ky b ijB cgihkil S.typhimurium ?]h
dhgp_gljZpby h~gzZdh g_ ijhihjpbhgZevgZ dhgp_gljZpbb de_
fZzdKimfz\ k_j ~bg_ eh]zZjbnfbg_kdhenfngeawz Iky ijb ~hklb" _gbb
dmevimjhc klZpbhgZjuwdite &Basslar,> @ Fh gh ij_~iheh blv ihwlhfm
glh \ "Zgghf kemqgZ_ \WBhegy_ | j_IJmeylhjgu_ nmgdpbb Z ijhklh \t
kj_"m Z azl_f ihjelhazglk dzZd b fghlb_ ~jm]b Wingehétm.dlu h[f_g

@ D m\_ebq_gbx ijh*mdpbb Z\lhbg"mdlhjZ ijb\h”yl [ukljuc
jhkl dmevimju gbadb_ agZq_gby jG b beb \ukhdh_ hkfhll
G _cljzevgu_ agZq_gby jG gbadh_ hkfhlbq_kdh_ ~Z\e_gb_ iZ
km[kljzlz kihkh[kI\h\Zeb ~_]jz~Zpbb Z\lhbg”"mdlhjZz G_h[oh?”
ijhba\h?"kI\Z b ™ _]jZ*"Zpbb bg” mdlhjZ y\eyeSknettd & Badslerc kbgl a

@ <Z gh hif_Iblv glh d kbgl_am b ~_]jZz*"Zpbb iA\khpgd mdlhjZ
g_ \k_eZ[hjZlhjgu_ rlzffu

HI\_TklI\_gguc aZ kbgl_a Z\|lWbmafveyd|hpgZ [me gZdaXX.g
:gZeh]lbggu_ ]_gu [ueb h[gvHmoli ghu S.typhimurium b gZa\Zgu
khhi\_TklI\ lggh. bluxSsy :gZeba ] _ghfguo ihke_ ~h\ZIZaZghlgllhc ihd
fghl]b_ ~jm]b_ [ZdIl _jbb bf_xI ] gludsih&hlbgqdup gbke _gu \b”u
[Zd]l_jbc b mdZazg khhl\_Ikl\mxsbc ijhp_gl Jhfuette]&tkal.pb” glbqgg
1999]: Haemophilusnfluenzaeg(88/72), Helicobacterpylori (62/40), Bacillus subtilis(58/38),
Borrelia burgdorferi (52/32), Neisseriameningitidis(89/80), Neisseriagonorrhoeag(89/80),
Yersiniapestis(85/77), Campylobactejejuni (85/74), Vibrio cholerae(95/90), Deinococcus
radiodurans (65/45), Mycobacteriumtuberculosis(59/41), Entero@ccusfaecalis (60/44),
Streptococcugpneumoniae Streptococcupyrogenes ‘\lhju iheZ]Zxl
glh \k_ wlb [ZdIl_jbb kihkh[gu ijh-"mpbemglwgygB_"~"Zggu_ iha\het
\u”r_eblv Jlugu\ hkh[h_ k_f_ckl\h ]_gh\ g_ bf_xsbo ]hfheh]bb
k\yazZggufb k ijhba\h”?klI\hf Z\llhlgg¥imdlhjh\

< "~Zevg_cr_c jZ[hl_ [ueh ihdzZzazpgkxS Qth glbghd [_edm
jZks _ieyxs Spb[habe]hfhpbkl_bg hibkZgghfm hdhRuerre &e_ | gZa.
Miller @ Ilhemg_ggu_ j_amevlZliu bgl_jij_Ibjh\Zebkv k jZae
Schauder etal ij_"ihed]ZglLbxS-imlv [bhkbgl_azZ bkihevam_Ilky kzZfufb j
[Zd]l _jbyfb "ey hkms_kl\e _gby f_"\b~h\hc dhffmgbdZpbb |h]*Z <
JZ[hlWinzeretal., @ kdehgyebkv d Ihfm qlh hkuo®\agZdye rqg diplyy
\ ihA _j°Zgbb nmgdpbc f_lke&vdh]lZkkbdljb\ZebdZ8 ih[hgguc
ijh~mdl g_ y\leyxsbcky kb]J]gZevghc fhe_dmehc “ey [hevrbgkl\Z
wlh]lh ij_~iheh _gby k\b”_|_evkl\m_ - k_Ih_IQjm_1IBy de_IldzZfb \
ijhp_kk_ wdkihg_gpbzZevgh]lh jhklZz Z azl_ fhplaedd] Xl ZKYvyoZ ke
\ur

< "Zevg_cr_c jZ[hl_ [ue ihemg_g \ djbklZeebqg_ kdtkf \b"_ d
[ _edhf k_ghyhb bkke_ "h\zZg f_Ih~hf j_gl]_ghkljmdImjgh]h ZgZeb:
kLuxP kb]J]gZevgZy fhe_dmeZ khklhyeZ ba "\maedhoguagkbgtdehgguc
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‘\lhju ij_~iheh beb qglh i_j\uc pbde h[jZah\Zg nmjZghb~guf dhe
ihyley |Iky \ j_amevlzIl_  ijbkh_~bg_gby [hjghc dbkehlu k
khhi\_lkl\mxs_]h ~bwnbjZz GZebgb_ [hjZ [ueh iHAYF3* gh f_|I
ki_dljhkdhibb >hihegbl_evguf ~hdZzZazl_evkl\hf ijZ\bevghklb
kljmdImju ihkem ' beb "&AggdljhHZKkbq_kdh]h Ghgn2e,letal 2602].

ljhf_"mlhgguf kh_"bg_gb_f \-kpbdyalkyBdjZcg_ g_klZ[bevguc
obfbg_kdb ZdIb\ghujd jh@Bbi _glz*bBRD qlh Vhay_|1| ij_"~ihezZ]Zlv
\hafh ghklv _1h ij_\jZs_gby \ jy®» "jm]bo kb]JgZevguo fhe_dme W
ZgZeh]bb k :=E b :BIfh:B} ij_"klzZ\eylv p_eh_ k_f_ckl\h jh~KkI\_
kh "~bg _FRebecle¥ Bassler, 2003].

>ey ijhykg_gby nbabheh]bg_kaddhrami&€ehkB ]h \ebygb_
wdkij_kkbx ]_gh\ [2dLisghbet al> @ HdzZzazZehkv qlh \ ijbkml
bg"mdlhjZz ] 9Z m\ _ebgb\Zeb wdkij_kkbx [he__ q_f \ j Z
mf_gvrZeb M\ _ebqg_gb_ wdkij_kkbb [ueh ihbhyb&lzZzgdl FelyjZ Inph\ ygeV
fhoimeylf{ZazZ\bkbfhc IjZgkdjbipbb WIh iha\hebehElk&imebdgh\zlv
bV.harveyj fh> | bkihevalf®Zley j ZebaZpbbadA\bkimfuo j Zdpbc <
dZdHb Kkl_i_gb ih”I\_jrbebkv nzZdlu k\b”~_| _evkl\h\Z\rb_ h[ Db
d\hjm&\bkbfh]l]h f_ozZgbafz ”~ey bg]lb[bjh\Zgby ijhp_kkZ bgbpbz
>GD <h \kydhf kemqgZ_ [ueh h[gZjm _gh qglh mqgzZkl\mxsb_\ \
himA bholE ihgb Zxl wdkij_kkb» \ jZazZz khhI\_IklI\_ggh M\ _ebqg_¢
wdkij_kkbb idcsBhwzb khRI IkI\_g§B5- b j-Za k\b”™_|_evkl\h\Zeh h
kilbfmebjmxs_f " _ckl\lglz Mgl _a wdahihebkZozZjb®h\ HIf_qZehkyv
wdkij _kkbb ] _gh\ ZgZeh]bgguo nZzZdlhjzf \bjme_glghklb m iZl
[DeLisa et al @ >h[Z\e-ghd jZ&KImsbf mpreewcoli |_f g_ f_g__
\ebygby gZ jhkl dmevImju Winzen et Zla 200Zag.h >

Kmffbjmy kdZazZggh_ \ur_ fh 'gh aZdexgblv qlh g_kfhljy g
h j_]Jmeylhjguo nmgdpbyey By \ _kvfzZ ijble_dZl_evgbkdi \ kemgqg
ijyfuo ~hdzZe¥kl\ j_Jmeylhjgh]h " _ckl\by wlh]h kh_"~bg_gby 7
ihemqg _gh HrgZ ba Ijm~ghkl_c \ bgl_jij_IZpbb wdki_jbf_g
aZdexqZ_lky \ IbukS gVhhlebgb Luwidl _“~bgkl\_gghc nmgdpb_c dhlh
yley_Iky kbgd_a dphf_ kbgl_az ij_"ihezZ]Z_fh]h Z}¢ hbygYewydllkyy :B
n_jf _glhf f_Ibevgh]l]h pbdezZz K ihabpbc [Zdl_jbZevgh]lh f_1Z[h
nmgdpby wlh]h [ _edZ kms_kI\_ggh \Z'g__ qg_f i_j\Zy G_ m”b\|
fmlZzpbb \ khhiI\_Ikl\mxs_f ] _g_ ijb\h”yl d agZgbl_evguf baf
f IZ[hebafZz <iheg_ \_jhylgh glh wlb baf_g_gby g_ y\leyx
j_]meylhjgh]lh ~ _c#I\by :B

>bgzfbdZz :BZd _ g_ khhI\_IklI\m_| dezZkkbqg_kdbf ij_"klzZ\e_ gl
k\yab qgbke_gghklb [Zdl_jbc b dhgp_gljZpbd_jkabhj_ Qjpeylhjz
\ujZsb\Zghdoli wih!l j_]Jmeylhj \u~_ey |ky lhevdh ijb bkihevah\Zghb
~s_g_dhlhjuo kmJ[kljZzIh\ b ke _"~h\Zl _evgh \ hklZevguo kemqgZyc¢
gZklmie_gb_-dW\jkfbfuo ijhp_kWhjudh”"Z " _ \ kemqZ_ jhklZ gZ ]Jex
ihke _ tMhk gby dmevimjhc hij_~ e _gghc nZau- dggdpbggZipby
mf_gvrZlvky b ijb fZdkbfZevghc iehlghklb ihimeypbb iz~rzZ | ~
|Zdbfb hkh[_gghklyfb kh_~bg_gb_ \ ijbgpbi_ kihkh[gh j_]Jmebjh
ijhp_kku gh gbdzZd g_ fh'_Egkdykvkiyiethdghklb ihimeypbb

< \ukhdbo dhgp_gljZplhydkh®& g ey de_Ihd b \b”~bfh bf_ggh
m~rZey |ky ba gbo \ hdim Zxsmx kj_"m gZ jZggbo klZ"byo jhklZ
:B- ij_"klZ\ey_ | agZgbl_evgmx p_gghklv dzZd iblZl _egfuc km[k
h[tykgblv _]h ih]lJehs_gb_ gZ [he__ iha”gbo klZ~byo jhklZ ihke _ |
Lh qglh-:Bg_ fh™_ I [ulv bkihevah\zZg \ dzZq_kI\_ _~bgkl\_ggh]h
hi\_jl]Z_1| \hafh ghklb _]Jh mlbebazZpbb kh\f_klgh k ~jm]bfb bkl
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[Winzer et al., 2002b@ -Bfh | 1Zd _ \uihegylv b hij_~ e _ggu_ ljZgkil
nmgdpbb gZijbf_j ih\urZlv wnn_dlb\ghklv mlbebazZpbb kh_"bg_
bkihevah\zZgb_ f_IZ[heblh\ ohjhrh ba\_klgh m faphhyézgbafh\
ih\ur_gby wnn_dlb\ghklb ljZgkatZjlEkihevam_ | dZd g_ki_pbZebab
f 1Z[heblu ebfhggmx dbkehlm lZzd b ki_pbZebabjh\Zggu_ kh_
w gl _jho _INediands @ IhdzZazl_evgh gqglh ZgZeh]bgguc wgl_jho _e
B.subtilis rbahdbg_g jZkkfzZljb\Zeky Z\lhjzfb dzd Z\lhklbfmeylhj
fbdjhhj]ZgblahiZofrd et al., 1966; Byers et al., 1967].

LZzdbf h[jZzahf \iheg_ \_jhylgheglhkyBf [Z[heblhf \u”_ey fu
fghlbfb fbdjhhjljZzgbafzfb gh zZ~Zilbjh\Zgguf “~ey hkms_kl\e_gb
nmgdpbc Ihevdhbédldgipfdhlhjufb ba gboV. bavew {Wjnzer et al.,
2002b].

Hcnonb3oBaHne MeXaHM3MOB MEKKJIETOYHOH KOMMYHHKalMH OaKTepud B
MeauuuHcKkux measix. < gZklhys — \j _fy jzZkkfzZljb\Z _|Iky g_kdhevdh \
\ZjbZglh\ ih~"zZ\e_gby gm\kI\Z d\hjmfzZ Imjbd&lh]_gmgid[pZk\Zgb _
kbgl _azZ ezZzdlhggh]h dhevpZ :=E N 1jZ™"Zpby =E [Zdl_jbyfb b
[ehdbjh\Zgb_ j_p_ipbb R [bedhf

Ihl_gpbZevgufb bg]lb[blhjZfb kbgl_azZz :=E dZIlRbalbabjm_fh’
P.aeruginosa fh]lml [pdaebqgu_hklpZ£» ghabef IbhgbgZ $Zdb_ dZ
ZN ghabe]lhfhpbkZ~bghabepbkl _bg b kiPasekneg]d.g 1999].
Hij_~ e _ggu_ fzZdjheb”rgu_ Zglb[bhlbdb kihkh[gu j_ij_Ikbjh\Zlv |
aeruginosa\ km[fbgbfZevguo bg]b[bjmxsbo jhklPechegeeta.|p@albyo >
Wijbljhfbpbg ih~"Z\eye m wlh]h rlZffZ ijh mdpbx :=E ]_fZ]]lexlbgl
] _fhebalsgfet etal @ F_oZgbaf \ebygby Zglb[bhlbdh\ gZ hsms_
g bamq_g g_ba\ _klgh IzZzd "\ dZdhc k\yab gZoh”ylky raklhcqgb\}t
\ebygb_gZ dABAymKbfu_ | _ Hehtzbri& Sivskov, 2003].

> ljz~Zpby :=E fh _I hkms_kl\eylvky g_n_jf_glZlb\guf iml_
s_ehqguf ]b~jhebahf n_jf_glZfb beb dJZkllhykyfb\j fy ba\_klgh ~\
Ibiz 1Zzdbo n_jf_glh\ H~”bAiAbaijgbmpbjm_Iky ij_~klzZ\bl_eyfb jt
Bacillus b y\ey |kyeZ&lhgZahc ]b"jhebamxs_c¢c h”"gm ba k\ya c eZzZd
[Dong et al @ LjZgk]_ggu_ jZkl_gby WAIKA|] kkdbdmZXebkv
agZqbl_evgh f_g__ gm\kl\bl_ é&wgniadarigwadipaeruginosa.

<lhjhc n_jfAgD ijh mpbjmxl ij_~klZ\bRalstbniph"Zg h[eZ~Z |
eZdlhgZpbezZaghc Zdlb\ghklvx [Ih _klv jZks iey | = gZ "\_
bglZzdlguc eZdlhgguc pbde b Zpbevgmx [hdh\mxaip_ VWw. Wdkij_k
aeruginosa ijb\h~bl d iheghfm ih”Z\e_gbx j_]mebjm_fuo d\hjmfh/{
\dexqZy wdkij_kkbx nzZdlhjh\ \bjme _glAiiDk &d | K@ghkdghx k[ezZ"Z |
\u® e _gguc ba ihqg\Vardubdfdxparadoxus kihkh[guc mlbeb&bhdkalv

C6-N-1hfhk_jbgezdlhg \ dzZq_kI\_ _~bgkl\_ggh]h bklhggbdzZ wgc
ij_™"\Zjbl_evgh jZks_ieyy _]1h gZ "bjgmx dbkehlbeadbeteh®& k jbgezZ
Greenberg @ 1ljh\_~ gguc kdjbgbg] ihdZazZe qlh [ZdIl_jbb kihk

:=E thb~bfhfm ~hklZlhggh rbjhdh jZkijhkljZgenger & GiMskdv!
2003].

;ehdbjh\zZgb_  j_p_ipbib]gZez fh _| ~"hklb]Zlvky bkihevah\:
fhe_dme Kkihkh[guo k\yau\Zjvky ikhjh&x&hf K wlhc p_evx bamq:z
\ebygb_ gZ k\yaulzZgb_ k j_p_ilhjhf “ebgu ih”"\b ghklb b g_dhlh
Zpbevghlh jZz"bdZeZzZ :=E aZf_gu eZdlhggh]lh dhevpZ gZ IbheZzZd
Ih"h[gu_ bkke_"h\Zgby bf_xI| [hevrh_ [|_hj_Ibg_kdh_ agZq_gb_
gZkdhevdh baMertdey & Sivskov @ g_ ijb\_eb d kha”Zgbx \_s
ihl_gpbzZevgh ijb]hy/bkoheéeah\Zgby \ dZq_kI\_ e_dZjkl\_gguo ij_i.
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>jm]Jhc ih”oh” \ dhgkljmbjh\Zgbb ZglbiZlh]_gguo Kkj_"kI\
ihbkd_ ijbjh”rguo kh_"bg_gbc kihkh[guo ih*"Z\eylv hsms_gb_ d\h
[Zd]_jbKdjbgbg] wdkljzdlh\ jZkl_gbc b XhZRjhlgehcfghtlb_ ba gb«
kihkh[gu ih~*Z\eylv gm\kl\h dikpgfZamjmxEbo [Zdl_jbc B I_ b ~j
ebr_gu Zdlb\ghc bffmgghc kbkl _fu b _"bgkl\_gghc “ey gbo \haf
gj_af_jgh]lh jZza\blby iZlh]_gguo fbdjh[h\ y\ley Iky wmn kdhxgZy k
azZsblu < gZklhys_ _ \j_fy ijh\h2~ylky jZ[hlu gZijZ\e_ggu_ Q¢
0ZjZdl_jbklbdm wlb Blentzes &Kdivskov, 2003].

‘\kljZebckdZy \hDeiiseapuichra ohjhrh ba\_klgZ dzZd ijh*mp_gl [F

jZaebgguo \b~rh\ ]Zeh] _gbjh\Zgdué rempgbhbghdhlhjuo ba ki_pbZev

\_abdme ij_"hojzZgy_| __ hl h[jZzklZgby b [Zdl_jbZevghc dheh
ihalhebe ij_"ihe@ivikbv etal @ qlh nmjZghgu hdZau\zZxl| hij_"_
\ebygb_ gZ f_"de_lhggmx dhffmgbdZpbx [ZdI| ejbdh&ZazZgwnhg olh f
nmjZghgu azZf_szZxl :=E \ kZcl_ k\yau\ZgixRr k jZpbiflhjpjfzahf
ithr"Z\eyxl [bhexfbg_kp/. gfsther exfbg _kp_gpbx b \bjme_glghl
iZlh]_gghjlirio harveyi bg]lb[bjmx!|l ijh*mdpbx nzZdlhjh\ \bjme_glgh
iZ1h] _ d¢. @eruginosgHentzer, M. et al @ bg]b[bjmxl dhgljhebjm_fmx gm\
d\hjmfZ \bjme &l gandkdvora[Hentzer & Givskov, 2003].

l[jbjh*"gu_ nmjZghgu g_ \ebyxl beb keZ[h \ebyxl g hsms _ g
aeruginosa GZ bo hkgh\_ [ueb ihemg_gu obfbg_kdb fh*bnbpbjh\Z
kihkh[gu_ ih~Z\eylv gm\kl\haerugiposdzb mhRyb " Zlv wdkij_kkbx nzZdlhj
\bjme _glghklb Kbgl_Ibg_kdb_ nmjZghgu \ hlebgb_ hl Zglb[
h"bgzZdh\h wnn_dlb\gu ijhlb\ ieZgdlhgguo de_|hd b deh Ihd [bhi
h[jZ[hldZ nmjZghghf ih\urZeZ gm\klI\bl_evghklv [bhHentzgdb d Zglhb
et al.2003].

> ckl\b_ nmjzghgh\ bamqZehkv gZ furZo gZ fh”_eb ojhghb
bgn_dpPb aeruginosa Ihrdh gu_ bgt _dpbb ij_izjzlz \ 1 _qgq_gb_
kihkh[klI\h\Zebeihg'ZX bgn_dpbb ijbg_f _]Jh ~_ckl\b_ ohjhrh dhjj_
\_ebgbghc \\h*bfhc “hau Bkihevah\zZ\rb_ky ]Zeh]_gbjh\Zggu_ n
kebrdhf Ihdkbgqgufb b ih wlhc ijbgbg_ g_ fhlml [ulv ijbf_g_gu
ijZdlbd_ L_f g_ f_g__ bo y\gh hkihZghgbZyhgljhebjh\zZlv jZa\bl
bgn_dpbb ~_fhgkljbjm_| \hafh ghklv kha”zZgby ZglbiZlh]_gguo
Ney dhlhjuo y\eyxlky f_oZgbafu gm\kI\Z d\hjmfZ

DzZzd m _ hilf_qZehkv bglb[bjhiEkgb *h\:Bdgh]h kb]JgZeZz
ljZfiheh bl _evguo [Zdl_jbbdambglzeethkv gZ Sjbdreys GZ hkgh\ _
Zfbghdbkehlghc ihke_ _~h\Zl _evghklb IbheZdlhgguoSZaurbys |meylhjl
[ueb ih~jZa”_e_gu gZ dZl_]lhjbb ki_pbnbgghklb DZ ~uc :Bl klb
kbgl_azZ ]_gh\ \bjme_glghklb \ k\h_c Ehijklb[dgh\Zéjmik_I \h \k_o
Ajm]bo ]JjmiiZo Iljbgbghc bg]b[bjh\Zgby y\eyehkv dhgdmj_glgh_ |
k\yaulZxs_]h “"hf_gZ k_gkhjghc dbgZau g_kh[kI\_gguf :Blhf Fh”
Bl ]jmiiwl \ khklzZz\ dhlhjh]lh \oh”beb Ilhevdh ZfbghdhkehluzZlbhezZ
bglb[bjh\Ze dWYYwikbfu_ j_Zdpbb ‘b VkmoiZo K bkihevah\Zgb_
kbgl Ibg_kdbo ijhba\h”~gu_ :Blh\ [ueb ihemqg _gu h[gZ”~_ "b\Zxsb
ih"Z\e _gbx \bjme Sgduwdukbtz fh™ _eb furbghc b §ederld gBasster,
2003].

<hijhk mafh ghklb bkihevah\Zgby \ dzZq_klI\_ fbr_gb "ey e
kj_~kI\ kbkl_f dhffmgbdZpbb [Zdl_jbc hkgh\Zgguo gZ %, ckl\bb Z
hklz Iky "“bkdmkkdehizeg &f Givskov @ ihkdhevdm nmgdpéb :B
mgb\_jkZevgh]lh f_"\bAh\h]klkd]ihfeZ "“hdZazZzgu KhleZkgh j_]me
1ZjZ"b]lf_ djhf_ bg"mdpbb exfb¥._kavegipbbB mdhgljhebjm |
wdkij_kkbx ]_gh\ \bjmé&. gohh¥lxholerag Clostridium perfringens b
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Streptococcupyogenes ihlj_[e_gb_ ~ Rerpayfomonagingivalis bActinobacillus
actinomycetemcomitans ijh"mdpbx Zglb[b hllRhbtorhalbdus luminescens

ih”~\b " ghkl@ampylobacteijejuni h[jZah\Zgb_ [bhie_gdb kf_rZdghc dmev
gingivalis bStreptococcugordonii) [Taga & Bassler, 2003].

Merta0oanuyeckasi peryJsiiusi Pa3sBUTHA MONYJSINUH MHKPOOPraHU3MOB.
J Imeypby hkms_kl\ey fzy \ jzZfdZo dezZkkbqg_kdh]h gm\kl\Z d
gZebgb_ ki_pbnbqg_kdh]h j_]ImeylhjZ hkms_kl\leyxs_]h k\hb nmgc
klZ"bb jZa\blby dmevimju ih ijbgphbdrex@bdkéxqbe

Khlezkgh ~jm]bf ij_"klzZ\e_gbyf ijhp_kku kZfhj_]meypbb |
ijhly” _gbb \k_]h pbdezZ jZa\blby ihimeypbb k fhf_glzZ aZzk \Z dnm
]b[ _eb [hevr_c qgZklb de_|hd < hlebgb_ hl deZkkbqgq_kdh]h ©q!
ijhp_kku hkmesyxdl iez\gmx j_]meypbx f _|IZ[hebafZ iha\lheyxl jZ
thimeypbb dzZd _“bghfm p_ehfm b k\h_\j_f ggh j_Z]bjh\Zlv gZ
hdjm Zxs_c¢ kj_~u beb *Z°_ mij_""ZIlv bo

\lhj Imeylhju wlhlh 1biZ fh'gh jzZa” eblv gZ hkgh\g
Z\lhklbfmeyljhkliZ Z\lhbg]b[blhju jhklZ b kh_Abg_gby ih\urz>
ihgb Zxsb_ \u'b\Z_fhklv [Zdl_jbc ><Zoblh\ |_IjhWinslow & hfhl

Walker, 1939].

GZ hkgh\Zgbb bamqg_gby k\hcklI\ Z\lhj_Imeylhjh\ gzZfb
ij_~iheh  _gb_ qglh wib kh_FPhglvgbkihrefhmah\Zgu \ e _q_[ghc ijZdlbc
Ney ith~"Z\e _gby jZa\blby iZlh] _gguo [ZdIl_jbc 1Zd b "ey klbfmey,
ZglZlhgbklbg_kdhc Zdlb\ghklb ghjfZevghc fbdjhnehju GZb[he_ _
ieZg_  kha"Zgby e_q_[guo ij_izjzlh\ Z)jlWklIZAmegbkju jhklZ
ijh[bhlbdh\ \ gZzZklghklB&schérichiacoli M- ohjhrh azZj_dhf_g”~h\Z\r_]h
k_[y \ khklz\_ ij_izjzlZ dheb[ZdIl_jbg

>ey ih”I\_j"~ gby wlh]h ij_~iheh  _gby J[ueb kha”Zgu 7\
:dlhnehj- b :dlhnehj- kh®_j"Zsbo khhlghklgbgadhfhe _dmeyjgu_
Z\lhklbfmeylhju jhklzZz klZpbhgZjghc nZau b ZgZeh]bggu_
dmevimjZevghc "b~rdhklb D@ ]Jheh”Zxs_c¢ dmevimju ><Zoblh\ kL
YrbgZz @ Hkgh\gu_ [bheh]bg_kdb_ k\hckI\Z ij_iZjZIlh\ hdZaZ
\Ilhjhc h[ezZz”~Ze ijb[ebabl_evgh \ [hevr_c Zdlb\ghklvx qg_f i_j\uc
f j_ gZklbggh h[tykgyehkv hlkmlkl\b_f [ZeeZklguo g_hj]Zgbq_kd

lj _iZjZlu :dlhnehj klbfmebjh\Zeb jhkl jZaebkBqdiu&®. rlZffh\
enteritidis b jy*"Z ~"jm]bo fbdjhhj]Zgpkdhi\ b> &| @ GZb[hevrbc wn
hgb hdZau\Zeb gZ rlIzff ijh*"mp_gFk galvlZfgurba]h -~ \b~Z b
f_ gvrbcgZ “"jm]b_ \b”u fbdjhhj]l]Zzgbafh\ :ghfZevgh \ukhdb_ bg”"_«
[ueb ihemg_gu “ey [bnb~h[ZdI|_jbc b ~ey Lpactobdds!| igbeg fh"rZ
lhevdh ey | _o dhlhju_ y\eyxlky ghjfZevgufb kbf[bhglZfb q_eh\_
N el.acidophilus bkihevamxsboky \ ij_iZjZl_ <blZnehj wnn_dl klbfmey

b [he_<Zeblh\ b 7] ].

ljb bamqg_gbb ~ _ckl\by @gjZighkllhdh Jheh”rZgb_ kf_rZgguo dm:
E.coli M-17 kE. coli K- bE.coli M- kS. enteritidis [ueh h[gZjm  _gh qlh _]h
"h[zZ\e_gb_ ijb\h~beh d \ul_kg_gbx rlZffZz dhgdmj_glZ ><Zoblh\ b
hagZqzZeh qlh ~_ckl\b_ ij_izjzlz kurkhgkx\hAgeh]hihhklbqg_ kdhc
ZdIb\ghkedi M-17.

Ojhfzlh]ljZznbg_kdbc ZgZeba khklz\zZ ij_iZjzlh\ ihdZaZe
kh~ _j"Zsboky \ D@ dhfihg_glh\ fZdkbfZzevghc kihkh[ghklvx klb1
rizffZijh~mp _ @&l M- h[ez”"Z | yglZjgZy dbkeyKY IyleggsalZ
ijh~mdlhf [jh  Egdoli. F_g__ Zdlb\guf klbfmeylhjhf hdZaZeZkv ]eml
dbkehlZ ><Zoblh\ b 7] [@ < ~"Zevg_cr_f [ueh bkke_~h\Zgh |
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D@ b ihdzZazghh qkjzZdl_jm bg~"b\b"mzZevgh]h " _ckl\by gZ jhk
ijh"mpZgWwlb kh_"bg_gby fh 'gh mkeh\gh jZza~_eblv gZ ]jmiiu

jhklz kmdpbgzIl Jemlzfzl ZzZp_ 1zl f_Ibhgbg ebabg Z\lht
Zkizjlzl 1bklb~bg nhjfbzl pbkl_bg g_ckZgepuh\ bh "bg_g
Z Fhfhl . @

> ckl\b_ Zp_1Z1Z b g_dhlhjuo *jm]bo kh_"bg_gbc aZ\bk_eh
ljb gbadbo b kj_"~gbo dhgp_gljZpbyo Zp_|Zl klbfmebjh\Ze jhk
\ukhdbo ih~"Z\eye _]h

Khihdmigh_ ~ ckl\b_ klbfmeylhjh\ [ueh agZqgbl_evgh \ur_
gbo Djhfh]hldb\ghklv dhfihabpbb \hajzklzez _keb \ __ khkl
©g_cljZzevgu_2 kh_"bg_gby b 7~z Qbg#KHblggh? okl kguf
hdZaZehkv \ebygb_ Zp_1zZ1Zz ~h[Z\e_gb_ dhlhjtbjd]bdbkhijikb f_1Z
ijb\h~"beh d baf_g _gbx agzZzdazkafhffhgwning]db[bjmxs_]Jh ~_ ckl\by
keZ[h_ klbfmebjmxs__ ;bheh]bq_kdb_ k\hcklI\Z Zp_1Z1Z iha\hebe
hg yl\ley |ky iehlghklgh azZ\bkbfuf nzZdlhjhf \ebyxsbf gzZ kf_gr
dmevimju b h[_ki_qgqb\Zxsbf ©gm\klErolidMifimfZ2 <ewanh wlh]h
ij_~iheh  _gby k\b”_| _evkl\h\ZeZ b ~bgzfbdz zZp_I1zZIzZz \ ijhp_kk
[Fhfhl ]

GZebgb_m Zp _1Z1Z j_]Imeylhjguo nmgdpbc gZreh ih?I\_j ~ ¢
bkke_ ~h\ZAyhotd et al., 2001; Kirkpatrick et al., 2000l @ LZd gZijbfh{Zffb
] _ghfbdb b ijhl_hfbdb [ueh ihdZ&gdhe_glh_\[KKj_~m dmevib\bjh\Zz
E.coli ijb\h”~bl d ih\ur_gbx wdkij_kkbb ih djZcg_c f_j_ [_edh)
dhebq_klI\Z Ajm]bo wgabfh\ Ih\urZzeb wdkij_kkbx ljZgkikh
i_j_ghkgbdb zZfihnghdbkieb”h\ n_jf _glu f_IZ[hebafzZz klj_kkh\u_ [_e
klZzpbhgZjghc nZau b qlh hkh[egaofs \AI§ghlklI\ _gguc aZ kbgl_a :B

< j_amevlzl_wlhc Jeh[Zevghc wgabfZlbqg_kdhc i_j_kljhcdb \u|l

wdklj fZevguo mkeh\legkvh\urgdZa

gZeh]bgguf h[jZahf [ueh ihdZaZgh qlh ~jm]hc Ibibqguc
Ecoli nhjfbzl ih~Z\eye Kkbgl_a ba bg"mpbjh\Z\rboky Zp.
[Kirkpatrick et al., 2001]. Bf _xlky k\_~ _gby h[ ZgZeh]bqgghf j_]Jmeylhjghf ~_
b ijhilghZlZ[Stancik et al., 2002@ b kbg_j]_Ibg_kdhf ~_ckl\bb |G
dhjhldhp_ihg_qguo "bjguo WlibkehlamevIZlu h[tykgyxl f_oZgb
bgr"b\b"mzZevgh]h ~ _ckl\by b \aZbfh\ebygby wdahf_IZ{heblh\
\b~rbfhfm k\yazZgh k g_ihkj_~kI\_gguf Heletyhgb] fAh\EHdeblh\ gz
wdkij_kkbx ]_gh\ Z \lhjh_ k I_f qglh ijb h~rgh\j_f_gghf ijbkmlkl\

kh_~"bg_gbc wdkij_kkbjmxlky ij_bfms_KkI\_ggh |I_ [_edb dhlhju._
jZaghgZijZz\e _gghc j _Jmeypbb kh klhjhg«zZwlbdda\ kih _"bg _gb& >
Fhfhl ]

Qlh[u h[tykgblv ki_pbnbqgghklv »_ckl\by<wdahHi\ IlZ[Yleblh\ [
g_h[oh~bfh [ueh kjzZ\gblv \ebygb_ dhfihg_glh\ ij_iZjZ¢dl\ :dlhneh
F-17 b “"jm]bo fbdjhhjl]Zghbjafdmev!izZl_ wlhc jZ[hlu \uykgbehkv qlh
Zdlb\guc klbfmeylhE.caoi®MZ7 — kmdpbgZl \ agZgbl_evgh f_gvr_c k
kilbfmebjh\Ze Hbdil BL- b ihr"Z\eye |[Begnteritidis EZdIZl keZ[h
kibfmebjh\Ze .¢tlikM-E7 biheghklvx ih”Z\ey.eoljBlk-l E b S.enteritidigZ
fbgbfZevgu&jbalh\Zgguo kj_"Z&.coliJiBk{21 gZ iehlguo kj_"~Zo
kilbfmebjh\Zelbhgbg baheZ&pdjdZl b n_gbeZeZenbeyitidisZ—

f Ibhgbegg_cpbg bahe_cpbg JemlzZfZlpbeltbfklBPtbdlju kilbfmeylhjh\ I
bglb[blhjh\ jhklZ.céle BL- b S.eneritidis h[eZ~"Zeb \ukhdhc kIl _i_gvx
koh  _klb Z.cokwW-17 wlhl ki_dlj bf_e jy”® y\gh \ujZ  _gguo hkh[_g
<iheg_ \hafh gh qglh \ukhdzZy |_jzZi_\lbqg_kdzZEcdidMdXgHklv IrlZffz
[ulv ke_"kI\b_f wlbo bg”b\b"mZevguo hkh¢bgghkkllha j JJmeéeylxZijb



JROLD 2ZWRUKLQRODU\QH#RDORILFD 9RO 57

< ohn_ ~Zevg_crbo bkiulZzgbc [uehhifhd&ZaZgh fudhk¥hckl\
kihkh[ghklb klbfmebjh\Zlv jhkl ghjfZzevghc fbdjhnehju ij_1Z
bffmghfh"mebjmxsbf ~ _ ckl\b_f mkdhjye jZa\blb_ gh\hjh ™~ _gg
hdZau\Ze h[s_havVZadwZhe wnn_dl ih”Z\eye jhkl himvékeitovuo de _Ih
et al., 1995 @ ;ueb ithemqg_gu h[gZ”~_ "b\Zxsb_ j_ameviZlu ijb b
ij_iZjzZlh\ :dlhnehj 7ey ghjfZebazZpbb fbdjhnehju dbr_qgqgbdz
ojhgbq_kdbfb fhq_iheh\ufb oeZfb"bhazZfb >lhagyd b *j 1, 2002].

GZebqgb_ ~Zgguo h khklzZ\_ b [bheh]bg_kdhc Zdlb\ghklb dhfi
ihal\hebeh ihklz\blv aZz~"Zgm kha”~Zgby kbgl_Ibqg_kdhc dhfihabph
[bheh]bg_kdbf k\hckI\Zf gZlmjZevghfm ij_iZjZIm K wlhc p_evx [l
khklz\ bhdh]bq_kdzZy ZzZdlb\ghklv ij_i1ZjZIlh\ ihemqg_gguo ijt
mkeh\byo \ujZsb\Zgby dmevimju ijh*mp_glZz ljb  kha”Zgbhb
dhfihabpbb mqgblu\Zebkv klZIbklbg_kdb_ ~Zggu_ ih khklZ\m \
gZb[he_ _ Zdlb\guo ba gbo "Zggu_ ihdilbdgbkbb mZeXhheddIh\ bo
dhfihabpbc b "bgzZfbd_ \ ijhp_kk_ jhklZ dmevIimju

GZ hkgh\Zgbb wlbo "Zgguo [ueZ kha“dbgvhelddhfihabphby
\dexqgqZxsZy hkgh\guo kh_"~bg_gbc kh” _j Zsboky \ dhebqg_KkI\.
;bheh]bg_kdzZy Zdlb\ghklv dddelzkivp bjlb [edbZbl- eygh \ur_ q_f
ijhlhlbiz glh yleyehkv ke 2kl\b_f hlkmlkl\by [ZeeZklguo \_
hilbfZevguo khhlghr_gbc dhfihg_glh\

JZajzZ[hldz ij_izjzlZz -Kilhgedy Iky ih kms_klI\m ihiuldtf
bkihevah\Zgby \k_o \ZjbZglhinfgm\dEBZk kibly] gde]jhkibbqg_ kdh]lh \
e _g_[guo p_eyo >Zgguc ih”"oh” ijbgpbibZevgh hlebgzZ_ Iky hl |
\ur_ ihkdhevdm \ _]h hkgh\_ e_"bl g_ lhevdh klj_fe_gb_ ih*Z\bl
iZlh]l]_gguo fbdjhhj]JZgbafh\ dzd ke_"m_1I| uba Exalehijbggh]lh \
hij_ ~ e gguo mkeh\byo mlbebabjnr2 | \bgy endltuc :BZIh] _ggufb
[Zd] _jbyfb gh b ih\ukblv iml_f bkihevah\Zgby ZgZeh]bqguo de.
d\hjmfZ j_]meylhjguo f_oZgbafh\ f_IZ[hebg_kdmx b ZglZ]hgbkll
ij_"klZ\bd c ghjfZzevghc fbdjhnehju h[_ki_qb\Zxs_c¢c djhf_ \k_
mgb\_jkZevgmx aZsblm fzdjhhjlzZzgbafz hl \lhj"  _gby iZlh]_ ¢
>;hg”"Zj_gdh b 7] @

L _hj Ibg_kdhc hkgh\hc ij_iZjZKZ y\ehn&lgj ij_~klZ\e_gb_ h
f 1Z[hebqg_kdZy j_]@mewyplbb -\j ]h*u \ Ijm~"Zo Zdz”_fbdzZz K K R\
>R\Zjp @ Kh]ezkgh _]h dhgp_ipbb f_IZ[hebq_kdZy j_]Jmeyp
ANj_\gbf Ibihf j_]Jmeypbb ijbkmsz \k_f hjl]Zgbafzf b ~_ckl\m_|I
hjlZzgbazpbb "b\hc fZl_jbb \iehlvmhunjW\dyexpbkggh hgZ ijhbkoh
hl j_Imeypbb obfbg_kdhc \ hkgh\_ dhlhjhc e_"ZI ~\Z 4jhlb\hihe
bglb[bjh\Zgb_ j_Zdpbb dhg_qguf ijh mdlhf b Z\lhdZlZeba <
yley |ky ki_pbnbqgghklv ijhyl\eyxsZyky g_ lhevdh ggzrdZ§fthf\hf g
mjh\glh~h[gZy ki_pbnbgghklv hagzZzqzZ_ | gqglh |_hj_Ibg_kdb \haf
ex[h]lh baf_g_gby khklz\Z keh guo fbdjh[guo khh[s_kI\ iml_f ba:
gbadhfhe_dmeyjguo f_1Z[heblh\ gZ nhg_ dhlhjh]h wib khh[s_kl\z
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TISSUE EXPANDERS IN OPEN CAVITY
RECONSTRUCTION

Professor Fawzi Saheb
Amman,Jordan

Abstract:

More than 20% of mastoid surgeries end with a discharging open cavity .VVarious methods were
employed to reconstruct or obliterate the discharging cavity with different degrees of success. The main
cause of failure is the delay or insufficiency of epithelialization of the deep parts of the cavity.

The problem is bigger in the developing countries because Canal Wall -Down mastoidectomy is
often used with ossicular removal and relatively high facial ridge .The operation is done in general
hospitals by occasional and general ENT surgeons.

A new method of open cavity reconstruction using a small -size tissue expander was used in 4cases
with discharging cavity, who failed reconstruction and obliteration with local flaps.

The theoretical basis and peculiarities of this method will be worked out. Review of literature
concerning cavity obliteration techniques and the use of tissue expanders in ear reconstruction will bje
presented.

In the literature we found publications of using tissue expanders for auricular reconstruction in
microtia, but we couldn't find in the available literature any research or clinical presentation of using
tissue expanders for gaining skins to primarily cover the open cavity.

Key words: Expander, Reconstruction, Mastoid cavity, Obliteration.

INTRODUCTION

Radical mastoidectomy with total removal of the drum and ossicular chain was
widely used in the middle of the last century and still the operation of choice in many
developing countries .It is the fastest, simplest and most effective way of dealing with
extensive cholesteatoma .However in the absence of specialized centers and in order to avoid
complications many ENT surgeons leave residual disease in sinus tympani with relatively
high facial ridge.

Modified Canal Wall-Down technique is the most commonly used approach in cases
of cholesteatoma with granulations in the tympanum. Open cavity is the end result of most
mastoid operations all over the world. More than 20% of the mastoid cavities continue to
discharge. This percent is even higher in many countries.

The problem was recognized early when Sibmann (1893) used split skin grafts to
cover the cavity. The pioneer of Pedicled skin grafts was Preysing (1910) with double
retroauricular incision .Modified incision with inclusion of the subcutis tissue in the graft
was introduced by Mayer (1917).

Open cavity reconstruction was in the center of otologic research since the beginning
of the second half of the last century. More than 50 techniques and modifications flaps
were offered for reconstruction and obliteration. The various methods of reconstruction
may be classified in following groups:

Free split skin grafts.

Full-thikness skin grafts.

Pedicled skin grafts.

Pedicled skin-subcutis grafts.

Pedicled ear canal skin flaps (laterally, medially and inferiorly based).
Meatoplasty (Korner, Stacke, Portmann, Sheehy, Fisch, Palva and others.)
Obliteration methods.

NoogkrwbhE
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Meatoplasties with grafts and flaps may be utilized primarily during
mastoidectomy. The surgeon should consider the type of plasty in the approach depending
on clinical findings and the cavity expected.

Obliteration methods are used when a resulted discharging cavity couldn't be
treated. Obliteration techniques and materials are numerous and may be grouped as
following:

1. Obliteration with Pedicled muscle flaps (superiorly, anteriorly and inferiorly
based). There are more than twenty modifications of these flaps.

2. Cavity obliteration with cartilage.

3. Cavity obliteration with bone.

4. Obliteration with biocompatible materials.

The conclusion is that none of these methods completely satisfy the clinicians.
The main causes of failure are:

1. Incomplete and delayed epithelialization of attic and deep parts of the
tympanum.

2. Big flaps are good for cavity obliteration, but are difficult to adjust to the
curves of the attic and tympanic cavity mainly at sinus tympani and Eustachian
tube orifice.

3. Growth of the mucosa is faster in covering bony defects and this leads to
discharge, granulations and prevents skin flap from covering the surface.

Therefore providing suitable, maneuverable, good quality skin for the reconstruction
of the cavity is very important in preventing discharging cavity. This could be difficult if the
cavity is big or previous attempts of reconstruction and obliteration had failed.

Tissue expanders were widely used in breast reconstruction following mastectomy
since 1967 (Radovan). The earliest use of tissue expansion in head and neck reconstruction
was done by Neumann 11 in 1957. In the literature we found material showing the use of
expander for providing skin for the reconstruction of microtia (O Neal et al. 1984), Bauer
B.S., 1990. We couldn't find any literature concerning the use of tissue expanders in open
mastoid cavity reconstruction.

OBJECTIVES

1-Study of tissue expanding techniques and application in otologic surgery.
2-Worke out peculiarities of tissue expanding in mastoid cavity reconstruction.
3-Determination of criteria for patient selection for this method.

4-Analises of clinical results.

5-consederations about the future.

MATERIALS AND METHODS

The principle of tissue expansion is that the donor tissue is doubled through
expansion and used for reconstruction while simultaneously preserving the donor site intact.
The temporary expander is made of silicone rubber and produced in various sizes and shapes.
It consists of two main units: an inflatable bag that enlarges by unfolding up from
unexpandable base, and the injectable reservoir dome .Both units are attached by an
adjustable connecting tube .The dome contains a gel-filled valve that prevents leakage of the
fluid.

The diameter of the base of the expander should be similar to that of the defect for
reconstruction.
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The incision for the placement of the expander should be small and adjacent to
the defect and in our cases it was madein the previous incision of the mastoidectomy .Pocket
should be dissected slightly wider than the base of the expander in the subcutaneous layer.
The expander is placed and another small subcutaneous pocket is prepared for the reservoir
dome either in the scalp or in the neck. The expander is placed empty or filled with
minimal amount of normal saline. The expander and the reservoir dome are joined by the
connecting tube .The incision is closed in layers with the connecting tube anchored to the
subcutaneous tissue. This will prevent sliding of the reservoir dome towards the expander.
Normal saline injection should not be started immediately, but 7 to10 days later and 5-7 days
intervals thereafter. The normal saline is injected until the skin becomes tight. If the skin of
the flap changes color the saline should be withdrawn until the skin resumes normal color .The
average flap doubles in size in 4 to 5 weeks and it should be allowed to adjust to that size for
another week before being used in reconstruction. This waiting period could be
shortened or entirely dropped in expanding for mastoid cavity reconstruction because it
diminishes capsule formation in the flap. At the second stage the expander is removed
towards the end of mastoid cavity work .The amount of flap needed for the reconstruction
should be calculated according to the size of the cavity resulting. The flap should cover
the bone in the anterior attic in the superior part of the cavity and it should cover the
removed canal wall extending 2 to 3 millimeters into tympanic cavity in the poster-inferior
part, covering the faciaf ridge and sinus tympani. The meataf skin could be used as antero-
inferiorly based flap for covering the Eustachian orifice and the promontory region. The skin
incision for the removal of the expander is made at the posterior border of the calculated
needed flap in the shape of the classical postauricular incision. The expander is removed
through this incision. The skin flap anterior to the incision is advanced to the mastoid cavity
and usually it is amenable to a variety of manipulations for reconstruction. The subcutis
tissue is advanced with the flap if a big cavity requires obliteration .In all cases part of the
tissue should remain connected to the flap for vascularisation.

The classical way of tissue expanding was used in open cavity reconstruction in tow
patients using a (20 ml.) rectangular expander in one case and a (16 ml) crescent expander in
the other. In the third case we did not implant the reservoir dome in the scalp, but it was left
outside in the hair connected to the expander. Fortunately there was no wound infection in
this case.

The method of intra-operative sustained limited expansion (1.S.L.E.) was described
by Gibson in 1977 and Sasaki (1986) for plastic non otologic reconstruction purposes. This
method was recently employed in one case of primary mastoidectomy with huge
cholesteatoma (December 2002).Follies catheter was implanted in the postauricular
region at the beginning of mastoidectomy and was inflated with air every 20 minutes. The
gained skin was used to cover part of the resulting cavity, while the tympanomeatal flap was
enough for covering the deep parts of the mastoid and tympanic cavities, with its base
anteroinferiorly.

RESULTS

The method of tissue expanding was used in 4 cases for mastoid cavity
reconstruction during tow years (2000-2002).Three of the cases were chronic discharging
cavities after revision surgery and failed attempts for obliteration .The fourth case was
primary mastoidectomy for the removal of huge cholesteatoma where big defect of
bone was unavoidable. In this case intra-operative sustained limited expansion was used
with satisfactory immediate result, but the short period of follow up makes it early to do any
conclusions. All three other cases with a mean period of follow up of one year stopped
discharging.
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DISCUSSION

The method of tissue expanding is well established and profoundly studied for
purposes of skin replacement after skin damage by burns or skin loss by extensive
removal in malignancy surgery.

The literature concerning use of expanded skin for primary covering of bone
defects is scares. Although we had satisfactory results in the four cases we operated using
this method we feel that more basic research and wider clinical material should be done
and studied before making conclusions or recommendations.

There are many problems and complications linked to the use of tissue expanders in
general. They were best explained by Austad (1988) and they include: pain, heamatoma,
infection, seroma, and scar widening and circulation problems. Displacement,
leakage and exposure of the expander may take place at different times during expanding.
The difficulties linked to the use of expanders in mastoid cavity reconstruction are related
to the necessity of using small-size expanders and to restrict expansion to the thin, hairless
postauricular skin (the most suitable for this type of reconstruction) without sliding of the
expander under the skin covering of the posterior surface of the auricle. The most suitable
expander for this task was found to be the 16 ml crescent shape. It has the same curvature of
the previous mastoidectomy incision and perfectly matches the closure line on the outer
curvature with minimal elements of (dog ears). Expanding for the purposes of reconstruction
only should be done quickly to avoid capsule formation, where in cases of obliteration and
reconstruction long period of inflation will lead to massive capsule formation, which is
helpful in filling of mastoid cavity defect.

It is obvious that tissue expanding is indicated in rare cases of discharging mastoid
cavity after failure of conventional methods of obliteration and reconstruction. The
procedure is expensive, time consuming and should be done in tow stages, but the results may
be rewarding and very satisfactory for the patient.

CONCLUSIONS
1. Tissue expansion is a new method in mastoid cavity reconstruction arsenal.
2. Indications for the use of this method are chronic discharging cavity, failure of

previous obliteration and reconstruction and big cavity with recurrent

granulations in the tympanum.

Patient selection for this type of surgery should be meticulous and strict.

4. When huge cholesteatoma is encountered or big mastoid cavity is expected
it may be wise to start with intra-operative sustained tissue expansion to
gain extra skin for primary epithelialization of the resulting cavity.

5. More clinical material and further development is needed in the fielded of
expansion in mastoid surgery before it could be recommended in wide clinical
practice.

6. The new developments in otoneurological surgery, which usually requires
extensive bone removal for the surgical approach, the indications for
primary expansion to compensate for the defects will be widened in the near
future.

w
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IHD:A:L?EB G?KI?PBNBQ?KDHC DE?LHQC
A:SBLU M HEVGUO KGBQ?KDHC
BGN?DPB?C IHEHKLB JL
G?CJHPBJDMEYLHJIJBKECH%XxB?C

E X Hj_oh\Z FY E_\bg FF lem gbdh\Z F = 1Zqdhjby
DzZn_"jzZ | _jZi_\Nlbqgq_kdhc klhfZlheh]bb b eZ[hjZlhjby debgbq_k
Zee_ jlheh]bb b bffmgheh]bb GIP klhfZlheh]bg_kdh]h nZdme:

KI[=FM bf zZdz~ B |l 1Z\eh\Z
KZgdl | jimjlkdbc Jhkm~Zjkl\ _gguc f_~bpbgkdbc mgb\_jkbl | bf
B 1l IzZ\eh\Z

Ojhgbg_kdbc ] _ g _jZebahhZbgbhk hZjojhgbg_ _kdbc Ihgabece
khijh\h *zZxlky gZjmr_gbyfb bffmggh]h klZImkZ [hevguo b g_c]
A"bklhgb _c¢ < klzZlv_ ijh\_~ g ZgZeba \hafh ghc jheb g_cjhpbjdm¢
1ZIlh] _g_a_ \hkiZebl _evguo aZ[he \Zgbc iZjh*"hglZgbgebggb_ w
bffmgheh]bg_kdmx j_Zdlb\ghklv [hevguo b \ gZklghklb gZ khklh
g _ki_pbnbg_kdhc aZsblu \ dhlhjhc h*gm ba \_"msbo jhe_c¢ b]jZx
b bo nZ]hpblZjgzZy zZdlb\ghklv

Ojhgbqg_kdb_ bgn-\dpbhegghevgu_ aZ[he_\Egjhy bhédaklidb
|1Zdb_ dZd ojhgbq_kdbc iZjh~hglbl b ojhgbg_kdbc lhgabeebl C
gZjmr_gbyfb bffmggh]lh klZImkZ [hevguo b \uaulZxl|l jZaghh[jZac
klhjhgu \gmlj_ggbo hj]J]Zzgh\ >Hj_oh\zZ E X ey \Z H < D_
NbeZlh\Z K < b ~jAleszczyk J. et al.,, 2001; Zekonis G. et al., 2002].
<hkizZebl _evgu_ aZ[he_\Zgby iZjh*hglZz <Al gZklh ijhl_d-:
g cjhpbjdmeylhjghc “bklhgbb GP> Jhev GP> \ iZlh] _g_a_ <Al
__\ebygb_ gZ khklhygb_bffmgghc kbkl_fu [hevguo bamqg_gh g_
H: b 7] <Zkbg F < b 7] @ < ebl_jzZImj_ ijZdlbq_k
\ebygb_wlbo aZ[he \Zgbc gZ bffmgheh]bq_kdmx j_Zdlb\ghklv [
gZ khklhygb_ 1Zd gZau\Z_fhc gaKksbdbnbgdkdhjhc h*gm ba \_"m
jhe _c bljzZzxl g_cljhnbeu djh\b b bo nZ]hpblZjgZy Zdlb\ghklv

P_evx jZ[hlu [ueh bamqgq_gb_ nmgdpbhgZevghc Zdlb\ghklb
dzd \Z gh]lh ihdzZzaZzZl ey g_ki_pbnbg_kdhc de_lhqghc aZsbl
\hkiZzebl_evgufb \Aglhlgeéb ihehklb jlZ iZjh~hglblhf b ojhgbc
Ilhgabeeblhf khq_ IZxsbfbky k GP>

MATEPHAJIBI U METObI

H[ke_"~h\Zgh [jb  ]jmiiu iZpb_glh\ [hevgu_  \hkiZe
aZlhe \Zgbyfb iZjh~hglzZz <Al b GPPFhevgu_ k \hkiZebl _evguf
aZlhe_\Zgbyfthgidh®djhgbg_kdbf Ihgabeeblhf OL b GP> n
GP> [_a \hkiZebl_evguo aZ[he_\Zgbc ihghlkllm® dhgljhevgmx
]imiim khklZ\beb ijZzdlbg_kdb a”hjh\uo ebp m dhlhjuo ij
h[ke_~h\Zgbb g_ \uyle_gh ijbagXxdhb \dXjEebVZgbc ihehklb jlZ b (

M \k_o [hevguo b m ebp dhgljhevghc J]jmiiu bkke_"h\:
nZlhpblZjghc Zdlb\ghklb g _cljhnbeh\ nZ]hpblZjguc bg”_dk nz
ithdZzazl_ev aZ\_jr_gghklb nZ]lhpblhaZz >ey hp_gdb nZ]hp
] _iZjwbabjh\Zgghc djh\b ~h[Z\beb jzZ\guc h[t_f \a\_kb klZnbeh
gZ]j_\Zg® adreus \ khhighr_gbb b bgdm[bjKk\Zébqijbb_q fbg
beb fbg KlZnbehdhdd ij_"\Zjbl_evgh hikhgbabjh\Zeb dhfie_
k\bgdb iml_f bgdm[Zplebk[ddlfie f _glhf \ | _g_gb_ qgKb& ijb
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ihke _~"mxsbdjzZliguf hilfulZzgb_f Ihke_ bgdm[Zpbb djh\b k hikhghb
klZnbehdhddhf ba kmki_gabb ]hlh\beb fZadb gz ij_~f_lIguo kl_d
nbdkbjh\Zeb f_IZghehf fbg b hdjZrb\AhdbrbfaZhiZphdkdb _
fbg >Bffmgheh]bg_kdb_ f_Ih”u OZblh\ b ~j @ FZadl
bff jkb_c ijb h[s_f m\_ebqg_g¥Wgblu\Zeb h[s__ gbkeh de_Ihd b
de _Ihd kh”_j°Zsbo nZ]lhpblbjh\Zgguc klZnbehdhdd Z 1zZzd _ qgb
\gmb dzZ ~h]l]h nZ]lhpblbjmxs_]h g_cljhnbezZz G2Z hkgh\Zgbb ihe
jZkkgblu\zZeb ke _~"mxshb _ ihdzazl_eb nZlhpblZjlgpcgl bg”™_d
nZlhpblbjmxsbo de_|hd d h[s_fm gbkem de_Ihd \ fZad_ b nZ]
kj_~g__ qbkeh [ZdI_jbc ih]Jehs_dgbdhh”dbdbhz\Zzeb 1Zd _ kl_i_q
aZ\_jr_gghklb nZ]l]hpblhazZz ihke_ bgdm[Zpbb de_Ihd djh\b k fbd
fbg

ljh"mdpbx kmi_-jhgltkbbgdZ g _cljhnbezZfb djh\b iZpb_glh\ hij_*_
j_Zdpbb \hkklZgh\e_gby gbljhkbg_JH_Ikllj2xbhakyZKZYygkdbc
: G 1979]. >ey hp_gdb kihglZgghc ijh*mdpbybhkgZi_ jchddEte
] _iZjbgbabjh\Zgghc djh\b ~h[Z\eyeb jZkI\hj gbljhkbg_]h |_
Sigma \ jZklI\hj_ OwgdkZ j& jzZ\guc h[t_f nbabheh]bq_kdh]h jZklI\}
hp_gdb bg"mpbjh\Zgghc j_Zdpbb d dZie_ djh\b ~h[Z\eyeb jZkl|
jZkI\hj ijh~rb]lbhazgzZz ebihiBeéddhmzpp” Kf_kb bgdm[bjh\Zeb \
| _g_gb_ g ijb fK \h \eZ ghc dzf_j_ k KH ihke_ qg_]h ba
fZadb gz ij_"~f_lguo kl_deaudkmdb\Zjaub B nbdkbjh\Zeb wlZghehf
FZadb fbdjhkdhibjh\Zeb mqgblu\Zy gbkeh ]jZgme "bnhjfZazgZz
jZkgq_|_ gZz de_Ihd Bg”_dk j_Zdpbb jZkkgblu\Zzeb dzd hlg
bg"mpbjh\Zgghc ijh"mdpbH& gknhigZhdlkdhglZgghc

E_ceblZjguc bg”~_dk bglhdkbdZpbb EBB jZkkqgblu\Zeb
NZgguo e_cdhpblzZjghc nhjfmeu ke_"mxsbf h[jZzahf EBB XQguc

iZehgdhy” _jguo g_cljhikbéh\glhy” _jguo g_cljhnbphahnbeh)\

whabghnbeh\ fhghpblh\ ebfnhpblh\

KIZlbklbgq_kdmx h[jZ[hldm ~Zgguo ijhba\h”beb iml_f \ugbk
hrb[hd kj_"Nkmn jZaebqgby f_""m ]jmiiZfb hp_gbtdgbl kjonfhsvx
Klvx~_glZ ><heqdh\ < : @

PE3YJIBTATBHI U UX OBCYXKJIEHUE

Dzd \b”rgh ba IZ[ebpu \h \k_o ]jmiiZo [hevguo [ueh ~hkl
nZlhpblzjgh_ -gbkleébq klI\h fbdjh[h\ ih]Jehs_ggh_ h~gbf nZ]h)
hljz"Zxs__ m”~_evgmx nZlhpblZjgmx Zdlb\ghklv g_cljhnbeh\ WI
g_dhlhjuf kgb  _gb_f nZ]lhpblzZjghjihpbgftZdkZcljhnbeh\ mqgZkl\mxs
\ Z]hpblha_ H[ mjh\g_ ijhlb\hfbdjh[ghc ZdIb\ghklb g_cljhnl
thal\hey | km2blv bg”_dk az\_jr_gghklb nZ]hpblhaz ozZjzdl_jb
g _cljhnbeh\ d \gmljbde_Ihgqghfm mgbqglh  _gbx ih]Jehs_gguo fbdjht

Dzd ba\_kigh \ ijhp_kk_ aZd©WhplhgZy e _cdhpblhf [Zdl_
ih™\ _jl1Z_Iky \ha”_ckl\bx dbkehjh”cazZ\bkbfuo b dbkehjh”g_az\bkb
f ozgbafh\ D dbkehjh”azZ\bkbfuf f_ozZgbafzZfGhikibkyw&y¥y 6:>N
] dkhahfhghnhknzZlguc rmgl < j_amevlZl_ bo Zdlb\Zpbkyp \ g_cl
ZdIb\gu_ nhjfu dbkehjh”"Z h[ezZ”"Zxsb_ [Zdl_jbpb~ghc ZdIlb\ghkl
i_j_dbkv \h~hjH2ZZ b kmi_jhAgbhg dhlhju_ '\ khqg_lZgbb
fb_ehi_jhdkb”~Zahc n_jf_glhf i_j\bgguo ]jZgme b bhgZfb ]Ze
fhsgmx [Zdl_jbpbrgmx kbkinhemZ g nelphZxsmx [ZdI|l_jbb IThdzZazl
[Zd]l_jbpb~rghc nmgdpbb nZ]hpblh\ hljZz " Zxsbf mjh\_gv ijh~"md
ZgbhgZz kgblZ tkykl GKHg o0ZjzZdl_jbam_| kihkh[ghklv g_cljhn
aZ\_jr_gghfm nZ]lhpblham Dbkehjh~rg_aZ\bkbfu_ f_oZgbafu
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\deqgzZx!l ijhl_bgZau g _n_jf _glgu_ dZlbhggu_ [_edb ebahpbf
dhlhju_ jZajmrzZxl de_lhggmx kl_gdm fbdjh[Zz aZ kq_I we_
\aZbfh”_ckl\by k ih\_joghklvx fbdjh[Z dZIbhggu_ [_edb

Dzd \b”gh ba I1Z[ebpu ihdZaZzZl_ev aZ\_jmgphanuaozZkhpbl
\hkiZzebl _evgufb azZ[he_\zZgbyfb ihehklb jlZz Z 1Zd _ m iZpb_glf
hlebgZeky hl khhlI\_Ilkl\mxs_c \_ebgbgu a”“~hjh\uo ebp <f_kl_ k |_
h[ke_~h\Zgguo ]jmii gZ[ex"Zehkv ih\ur_gb _ kihkh[ghklb
ijhA"mpbjh\ztn_khdkb~"Zgbhg ijb klbfmeypbb ebihvitebk®dlxjb"hf
ijhy\behkv ~hklh\_jguf ih\ur_gb_f bg"mpbjh\ZgghlhklzhdzZazl e

limii_ < 1. bf_ehkv khq_lZgb_ <Al k GP> GKLbg"
“ \ ]jmii_ a”hPh\uo b |I_g~cgdbih\ur_gbx wlh]h ihdzZaZl ey
JimiiZzo <« b Mkbe_gb_ j_Zdpbc dbkehjh~gh]lh f_lZ[hebafZz

dhfi_gkZlhjguf f_ozZgbafhf gZijzZ\e_gguf gZ dmibjh\Zgb_ ~ n_dlg

E cdhpblZjguc bg” _dk bglhdkbdZpbb g_ \uoh”be azZ ij_"_
[heguo k \hkiZebl_evgufb aZ[he_ \Zgbyfb ihehklb jlZ 1Zd b m
|Z[ebpZ

LZ[ebpZ
IToxa3zaTenu pyHKIMOHAIBHOI AaKTHBHOCTH HEHTPO(PHIOB Y 00JIBHBIX
BOCHAJIMTEJIbHBIMH 32001 BAHMAMH MOJOCTH PTA H JIMI KOHTPOJIbHBIX IPYIIIL.

=jmiit EBB | GKL ki GKL bg] Bg~dk|] NB NQ BAN
kiib g~

<Al GF 1,85%0,15 | 83,58%5,01 | 196,02¢10,62* | 2,40£0,13 | 6517254 | 3,82£0,26* | 1,2320,11
(n=14)

<Al 1541013 | 83,20£4,17 | 178,0£9,22 | 2,16%0,09 | 64,70£3,11 | 3,79+0,19% | 1,18%0,10
G P >n=21)
GP>n=16) | 1,62+0,17 | 82,14%6,10 | 174,21x10,39 | 2,17%0,12 | 6564%3,10 | 3,79+0,24* | 1,1620,14

=
A(nzg(‘))h\“- 15240,03 | 81,822 | 161,7+39 | 20005 | 75886 | 88tL5 | 1,3:0,05

ljbf_qgZg.B3I - BocnanureabHbie 3a601eBanusi napoaonTa, XT — XpoOHHUECKHil TOH3HILIUT,
HIOJ - ueiipouupkyasitopHasi aucronus. JIMA — nelikouurapublii nuaeke naroxkcukaunu. HCT, u
HCT,,, — noka3areJb BOCCTAHOBJICHHSI HUTpPOcHUHero Terpasonust (%). ®U n ®Y — darouurapHbIi
uHaekc (%) u darouurapuoe umuciao. UP3 — uHgekc 3aBepumieHHOCTH (arouurtos3a. 3Be3gouka (*) —
J0CTOBEPHOE OTJIMYHeE OT COOTBETCTBYIOLIEro MOKa3aTelisi rpynmnbl 310poBbix (P<0,05).

Lzdbf h[jZahf m [hevguo k <Al b GP> kgb'_gZ kihkh[ghkl\
azo\Zlm fbdjh[h\ h[ wlhf Jh\hjbl kgb _gb_ nZ]hpblZjgh]lh gbk
ih\ur_gZ kihkh[ghklv g_cljhnbeh\ d ijh"nZdybthoy Zk mihYadkdpb

ijhA"mdpbb Zdlb\guo nhjf dbkehjhr~Zgbkagni_jhakbrh_| kqgblZlv
dhfi_gkzZlhjguf f_oZgbafhf \haf_sZxsbf g_"hklZlhgghklv nZ]
k\bA | _evkl\m_|I h ~bgzZfbg_kdhf i_j dexg_gbb \gmljbde _Ihq
f oZgbafh\ g_cljhnbeh\ gZ ijbhjbl_I dbkehjh™azZ\bkbfuo

[Zd]_jbpb~ghklb

Ihkdhevdm GP> ijbkmlkl\h\ZeZ m \k_o ]jmii gZrbo iZphb
aZdexqblv qlh bf_ggh GP> hlI\_I|klI\_ggZ aZ kgb _gb_ nZ]hpb
g _cljhnbeh\ m h[ke_"h\Zgguo [hevguo G _cjhpbjdmeylhjgZy "k
hij_~ ey | ]Jem[bgm gZjmr_gby ihdZazZl_ e _c¢c nZ]hpblhaZz m [he
\hkiZebl_evgufb aZ[he_\zZgbyfb iZjh*hglZz
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BbIBO/1bI
ljb  \hkiZebl_evguo aZlhe_\Zgbyo ihehklb jlZz 0]
iZjh~hglbl_ b ojhgbqg_kdhf Ilhgabeebl _ khijh\h"

g_cjhpbjdmeylhjgtibgh_c kgb _g mjh\_gv g_ki_pbnb
aZsblu hjl]Zzgbafz qlh ijhy\ley |ky kgb  _gb_f nZ]lhpblZjg
g_cljhnbeh\ djh\b

G _cjhpbjdmeylhjgZy ~bklhgby b]jZz_I \_"msmx jhev \
f oZgbafh\ g_ki_pbnbg_kdhc aZsblu m [hevguo <Al
ijbgbgtkgb™ _gby nZ]hpblZjghc Zdlb\ghklb g_cljhnbeh\ dj

Jluteparypa

1.

2.

10.

11.

ey \Z H < D _\hjdh\ G G <ebygb_ dhfie_dkghc 1_jZibb gZ ihd.:

bffmgbl_I1Z [hevguo iZjh~hglblhf Pblhdbgod2b- thkiZze- &b _-

ar.

<Zkbg F < Mrzdh\DBjke _\Z E < b 7] HI\_I fblhohg”*jbZevghc k

kmdpbgZlhdkb”~Zau ebfnhpblh\ djh\b gZ wibg_njbg LQ YLWUR m a”t

g_cjhpbjdmeylhjghc ~“bklhgb_c ;xe wdR00ZbfL[bhe <«f=-7K

393-396.

<bdkfzg F ? FZygkdiKéhkh[ hp_gdb nmgdpbhgzZevghc Zdlb\ghklb g_

g_eh\_dz ih j_Zdpbb \hkklZgh\e_gby gbljhkbrg IHb¢_Ikdbheby

j_dhf_g”r"ZpbHEavzi®79.

<heqdh\ < : DjzZldh_ ijzdlbg_kdh_ jmdh\h~kl\h ihKbhf_Ijbb ey \jZqg
k

Bffrpheh]l]bq_kdb_ f_lh”u |h” j_~"F= MNjbipbygZ— k

FZeur_\Z H : Rbjbgkdbc < K Dh™ _\gbdh\ < K b ~j Bffmgguc kI

ojhgbq_kdbf [jhgoblhf b g_cjhpbjdmeylhjghc 2B000hgh_c <L_j Zjo

12.- K -35.

Hj _b\Z E X Bffmgheh]bgq_kdb_ f oZgbafu \ iZlh]_g_a_ \hkiZebl_ev

iZjh~hglz :\lhj_n "bkk K«[*hdl-- k

Nbezlh\z K < Kbfhgh\z : < jl_fv_\F ? =hem[_\Z G F Bffmgguc

ojhgbg_kdbf IThgabeeblhf ~h bdilthkbb Ihgabkdy HIhjbgh20@4bglhe

< -K -21.

Ozblh\ J F =msbg B K Ilbg_]bg ; < A_[j_\ : B Wdki_jbf_glze

bffmghljhighc ZdIb\ghklb nzjfZdhehlbq_kdbo ij_i1ZjzZlh\

NzZjfZzdheh]bg_kdh]h-D998bd < 1Z -C. 31-36.

$OHV]IF]\N - OLH&abD MLQ : &KRPLF] 7 HW DO (YDOXDWLRQ R

patients with chronic palatal tonsillitis // Otolaryngol. Pol. - 2001. - 9R O <P. 65-67.

Zekonis G., Ilvanauskiene E. Effects of periodontitis and opsonized zymosan on

chemiluminescence of blood neutrophils // Medicina (Kaunas). — 2002. — VVol. 38, N 9. — P. 896-

900.
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HL>:E?GGU? J?AMEVLELA?JGHC

FBIJBG=HIE:KLBDB

F K lem gbdh\ K < Nbebfhgh\ H > Y]fmjh\
DZn_"jZ hlhjbgheZjbg]l]heh]bb k de-babddhcINazZi\jhn Ilem gbdh\
F K bdzZn_7jZ iZlheh]lbg_kdhc zZgZijhfiolF aZdw[Zdh\Z
Kzgdl_I|_j[mjlkdh]h =hkm~ZjkI\_ggh]lh F_~bpbgkdh]h
Mgb\_jkbl_1Z bf ZABIZANZ\eh\Z

< ihke_"gb_ ]1h”u b~_| Zdlb\guc ihbkd \hafh ghkl_c bkiheve
ba jZaebgguo ldZzg _c ijb IbfiZghieZklbd_  "ey h[_ki_q_gl
ihke _hi_jZpbhggh]lh ijb b\e_gby ljZgkiezZglzlh\ fbgbfZevghc IjZ
i _j_kz~db b \hkklZgh\e _gby mljZg_gghc kemoh\hc nmgdpbb
ijh\h~bfuo hi_jZpbc az\bkbllgZ® ld&Xigth]lh ih~[hjZ [bhfZl_jbZeZ
\u[hjz f_Ih*Z i_j_kz"db > @

Heasro gZr_c jZ[hlu y\behkv bamq _gb_ \hafh 'ghklb bkihevah
| ogbdb ~ey \hkklZgh\e _gby p_ehklghklb [ZjZ[Zgghc i_j_ihgdb F
\ \hafh ghklb ijbf_g_gdyijbZtbjjpbg]lhiezZklbd_ [_a\j_"ghklb b ijz
kms_klI\h\Zgb_ 1Zdh]h kihkh[Z

< dZg_klI\_ bklhggbdzZz eZa_jgh]l]h baemq_gby bkihevah\Z
mklZgh\dm gZ djbklzefeexfibdbth]lh ]jZgzlz k g_hNbOfhf <$*
jZ[hlZxs_c \ bfimevkghf j_"bf_

JZ[hlifh\h~"bezZkv \ "\Z wlZiZz

, wiZfihjnheh]bg_kdbc

Wdki_jbf_glZevgh_ bamg_gb_ j_ "bfZ eZa_ jgh]lh baemq_gby
[bheh]bg_kdbo h[t_dlZo nZkpby \bkhqghc furpu gZ”ojysgbpz:

ihemqg_gguo ih f ITh~bd_ kjhgguo \kdjulbc hkms_kl\
iZlhehlhzgzlhfbqg_kdhf hi*_e_gbb KI[=FM bf Zdz”~ B | IZ\eh\Z
ijZzdlbdm_Ilky \ KI[=FM Kk ]h~rZ b ihalhey_ | ijhba\h~blv fhj

bkke ~h\Zgby gZ lIldZgyo _s_nmgdpbhgbjmxsbo \ | _gq_gb_ g_kdF
ihke_ kf_jlb F_IlgtjhdBjh\ZgzZ ijb ijh\_~_gbb fgh]bo “bkk_jlZp
bkke_"h\Zgbc b h[s_ijbagZgZ gZ k_]h~gyrgbc ~_gv
ij_izjzlh\ dhlhju_ ij_"klzZ\eyeb ba k_[y dmkhqgdb gZj
\bkhgghc furpu gzZ~dhklgmx khkp_\b~gh]h hljhkldz i_jZfbabmfZ
ihemgbgebihkj_ ~klI\_ggh \h \j_fy hi_jZpbb gZ kj_"*g_f mo_ < |I_q_
fobgml ihke_aZzZ[hjz fZl _jbzZezZ _]h ih™\_j]Zeb eZa_ jghfm \ha”_ckl
lhl " ~ gv gZijZ\eyeb gZ ]Jbklheh]bqgq_kdh_ bkke_"h\Zgb_ I
ihf_sZeb gz iezklfzkkhbhogm ieZkjilZzkklhydb_hl ThjpzZ \hegh\h”ZzZ
EZa_jgZy k\ZjdZ hkms_kl\eyeZkv \ jZaebgguo bfimevkguo j_ b
bfimevkZz fdk gZklhlu bfim@vkih\
"ebghc \hégu b fhsghklb gZ \uoh”_

bgkljmf_glZz b >"hm@y "ey
fdf).
Objmjlbg_kdb_ krb\Zgb _

[bhfZl _jbZeh\ gZeh  _gguo “jm] gZ A
ijh\h~*behkv iml_f Ihg_gqghc eZa_jghc

ih djzyf jbk Fhijnheh]bg_kdh_ bam
Puci i j_amevlZlh\ eZa_jghc k\Zjdb [bhfzl_j
e asepuast BIPKR  \dexqZeh ijbf_g_gb_  ]bklheh]bqg_kdb

ouoMaTrepuasoB: JIa3epHBIH JIyd,

oGosmauennuiii mynxtupom, npommkas P KIhobfbqg_kdbo f_lljmtbd_ggh_ gZfb
uepes o6a cios, ceapuBaer tkamm W AKi_jbf _glZevgh_ bkke_ ~h\Zgb_ ihdZa
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emqrbc wnn_dl eZa_jghc k\Zjdb [bhfZl_jbZeh\ ~hklb]Zeky \ bf
"ebl_evghklvx bfimevkZ fdk -ijemaokig_jlbb Ahmev ljb wl
j_"bf_gzZ[ex~"ZezZkv g_ lhevdhhijfiogmhkh]h objmjlbq_kdh]h r\zZ \ f

k\Zjdb gh b ]Jbklheh]bqg_kd

Puc. 2 TI'mcronormyeckmii cpes "b\mqg_klv dhglzZdlbjm_fuo
O0uomMaTepHaIoB B MecTe J1a3ePHOr0 [bhfz |_ jbzeh\ \ ijhf_"m |a Z o
XHPYPru4ecKoro Ba N - " -
(MUKpococyabl M KJETO4YHbBIE T— " m k\ _ZJ gufb )
semenThl B mpomexyTkax mexay 1N\_joghklyfb jbk ljb
CBAPHBIMH MOBEPXHOCTAMHM j _ "bfZo [ hevr _C fhs g hklb
o0BeleHbl KBAJIPATHOH PpaMKOii) ijhbkoh”"beb eb[h dhZ]meypl
Oxkpacka no Ban-I'mzony |ng_C eb[h \uiZjb\Zgb_

\iehlv ~h ihegh]lh kd\hagh]t

ijh " b]l]Zgby dmkhqgdh\ k\Zjb\zZ _fuo |IdZg_c¢ |Ijb j_"bfZo f_gvr_c f
eb[h g_ k\Zjb\Zebkv eb[h k\Zjghc rh\ [ue djZcg_ g _ijhgqguf

=bklheh]bg_kdh_ b ]Jbklhobfbq_kdh_ bamq_gb_ ihdZaZeb ql
nbdkZpby ehkdmlh\ gQuftmilk\Zjoghklyfb gZ[ex”*"ZeZkv ijb bkiheve
nZkpbb \bkhgghc furpu b gzZBbgysgbypuk\ZjdZ ijb\h~bl d baf_g_
ldZg_c gz f_kl_ \ha”_ckl\by emgZ Gh wlh g_ dhZ]meypbhggu
we_dljhdZmklibdb beb eZa_jgh]lh \ha’kddkl\lbyb\f _olkj@dplbegh]bqgguf
wnn_dlhf GZdez”u\zZ_fu_ ih\_joghklb ijb gZc”_gghf gzZfb j_"bf_
"b\mgbfbkoj&xlkyfbdjhkhkm”~u b de_lhggu_ we_ f _glu jZkiheh
liZgbp_ h[emqg_gguo ldZg_c

GZ jbk ijb lhec ~_ hdjkkd\e g
]bklhelg]llkdbc kj_a ~jm]hcgikdogpsgbpu
AN kv hlg_leb\h \brgZ lhqdz k\Zjb\Zgby
ij_"klZ\e_ggZy h[emg_gghc IdZgvx A~ kv |1zd _
\b" g iheh bl _evguc j_amevlZl eZa_jghc k\Zjdb k
khojZzg_gufb klIjmdImjzfb \hdjm] k\Zjgh]lh nhdmkZzZ b k
gZebgb _f i | _obc

,, WiZddgbqg_kdbc

GZfb [ueh ijh\_~ _gh fbjbglhiezZzklbd k
ihfhsvx eZa_ jghc k\Zjdb ;hevgu [ueb &Za[blu gZ
g_kdhevdh JjmdilhjZevgufb i_jnhjzpbyJH = | wrotermecint o
lI-km[lhlZevgufb ~_n_dIZfbi_jntbjZpbyfQazepnoro XHPYPruuecKoro
\'ij_~_eZo h~rgh]lh d\z*jzglz Dhgljueevgmx ]jmiim
khklZ\eyeb iZpb_glu dhlhjuf fbjbglhiezZklbdZz
ijh\h~"bezkv deZkkbqg_kdbf kihkh[hf [_a eZa_jgh]lh \ha”_ckl\by <

hi N h e_| ih~Z\eyxs__ [hevrbgkl\h iZpb_glh\ [ueb ~_gkdh]h i
KIZJZebkv [JZIv [hevguo kh klhcdbfb ybebglj(ymbhjklﬂbkln‘ooz \
| g_gb_ g_kdhevdbo e | FbgbfZevgh "himklbfhc \j _f_gc

ij_"hi_jZpbhggh]h i jbh"Z [ueh ijbgylh hlkmlkl\b_ \u~_e _gbc b
f _ kyp_\ Ijb gZebgbb kdm~guo \u” _-e fglk KklIZWbedZokemoh\mx Ijn
ahehlmixh\ihehdm ”“ey memqr_gby __ "~j gZ ghc nmgdpbb <k_
ihdZazgbyf ij_™"\Zjbl_evgh kZgbjh\Zeb ghkh]ehldm b ke
\hkklZgZ\eb\Zeb ghkh\h_ ~uoZgb _

FbjbglhiezklbdZ ijh\h~*bezkv ijb ihfhsb i_j _kz~db k\h[h~¢
gZ”ojysgbqggh]h IljzgkieeddhihZz ba dha_edZ moZ >ZggzZy f_Ih~"
jZajzZ[hlzgz \ =_jfZgbb ~hdlhjhf Ygd_ < debgbd_ EHJ KI[=FM
[uez Z"Zilbjh\ZgZ b mkh\_jr_gkl\h\zZgz \ ] ijhn_kkhjhf < <
ijh\_~ _gby IbfizghieZklbd jZaebqggh]h IbiB wHwm Hkihétdm\ Zigb
ijh\_~ _gbb gZrbo hi_jzZlb\guo \f_rzl_evkl\ klzjzykv h[t_d
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objmjl]bg_kdbc ih*oh” d \_ebqbg_ batylby ljZgkieZglZpbhggh]h
Ij_™"\Zjbl_evgh ijb ihfhsb Kki_pbZevgh ]jZ"mbjh\Zgghc iezgc
fZdkbfZevgulsgbfZevguc "bZf_lju i_jnhjZpbb [Z]jZ[Zgghc i_j_ihgt
ihfhsb ~“jm]hc iezgdb ]jZ"mbjh\Zgghc \ gZIlmjZevghf fZkrlZ[_
ijh\h"beky h[t_dlb\guc dhgljhev iehszZ”b ljZgkiezZglZIlZz g_h]
aZdjulby ~ _n_dlZz
Ilhke_ hlk_iZjh\db IjzgkidgBbh\beb _]1h ”"ey i_j_kzZ~db ke _"i
h[jzahf Ojys ~bZf_ljhf hdheithdjulkt gZ~ojysgbp_c k h[_bo klh
_"bguf [ehdhf m~"Zeyeky ba dha_edZ hi_jbjm_fh]l]h mozZ GZ ih\
kl_dezZ ojys nbdkbjh\Zeky b ijhba\h*behkvpm™&zZ &”rghc & MNoljlyjhgb
liysZ 1Ihke_ wlh]h ~bzf |Ij hdjm ghklb ljZgkieZglbjm_fh]h ojysZ
"bzf_1j i_jnhjZpbb [ZjZ[Zgghc i_j_ihgdb Z bafuldb ojysz
hdjm ghklb LZdbf h[jZzahf ihemqgZeky "\mokehcguc Kklimi_gqZ
i_j\uc kehcgzZ”ojysgbpz ~bzf_Ij hdjm ghklb dhdhjh]lhugZe -
AbzZf_1j hdim ghklb i_jnhjZpbb- \lhjhc ki
ojys hk\h[h°* _gguc k h”ghc ba klhjh
gZ”ojysgbpu ~bzZf_Ij hdjm ghklb dhlh
[ue gz ff f_gv ~bzf_IljZz i_jnhjZpbb
LZzdh_ mkljhckl\h ezligkglki iha\heyeh
nbdkbjh\zZlv _1h gZ [ZjZ[Zgghc i_j_ihgd
wlhf ojys \klZ\e_gguc \ i_jnhjZpbhg
hi\_jklb_ \uihegye jhev nbdkzZlhjz
gZ”ojysgbqguc gZjm guc kehc ljZgkiez
Puc. 4. CxemaTuueckoe n306pam;)nne jh\gh jZkihezZ]Zeky gZ ih~]lhlh\e _gghf jz
Tpaﬂcnnaﬂra, YJI0KEHHOT0 Ha Je eKT eh‘_ [ijmg g_j_ihgdbhx J)
gig:ﬁi:ﬁﬁn nepenoHkn OapabaHHOIA Dh'm gZim ghlh kemoh\h]h ijho
h[ _a[heb\Zeb ih Jha_gm
Ibibggh ba |lhg_d "Ek\ "Zeb djZy i_jnhjZpbb
i_j_kzZ b\Zeb IljzZzgkiezgldllhg& _ogh_ jZg_\h_ eh _
Azl _f ijb ihfhsb-k®@*eZa_jZ f_klZo ijh\h”"beb eZa_jgh_
\ha”_ckl\b_ ggfdddpmsgbpu ljZgkiezZzglzZlZz jbk ).
< kemgzZ_ _keb ijhbkoh”beh kd\hagh_ ijh'b]JZgb_
gZ”ojysgbpu eZa_jguc emqg ihiz~"Zy gZ djh\v @ghée "Zs_]h
jZg_\hl]h eh Z \uaulZe dhZ]meypbx djh\b b \uizZz™ _gb_
nb[jbgZz ljz\fu [ZjZ[Zgghc i_j_ihgdb ijb wlhf g_
ijhbkoh"beh Dipif_dhZ]mebjh\ZggZy djh\v aZihegyy hl\_jklb_ \
bljZzeZ jhev nbdk2hkZZzIhggh keh gh kdzazlv qglh y\eyehkyv
fhf_glhf eZa _jgh]h k\Zjb\Zgby IdZg_c i_j_ihgdb b gZ”ojysgbp
gZc™_gguc j_ bf \ha”_ckl\by eza&ihgkh]klI\le\Zg@zZ Zk_ilbg_kdhfn
\hkiZze _gbx k\Zjb\Z fuo IdZg_c¢c k h[bevguf \uiz®_gb_f nb[jbgZz
ih\_joghklyfb mkdhjy\r _]1h bo ZzZ7~]_abx \ke_" azZz q_f ijhp_Kk
ljzgkiezglzlz d hklzldzf [ZjZ[Zgghc i_j_ihgdb r_e h[uqguf nk
iml_fKdhj__ \k_]h wlh g_ ijhklh nbjjibb@a Zhd2adthf g _dh_ ©de_c
\ s klI\h2 ihoh __ gZ nb[jbg ©bahnb[jbg?
Ihke_ eZa_jgh]lh \ha”~_ckl\by gz Iljzgkiezglzl \ j_"bf_ Z
g_dhlhjh_ \j _fy gZ[ex”"Zeb _]h ih[_e_gb_\ lhgdZo \ha”_ckl\by er
GZjmuc kemoh\hc ijhoh” |Zfihgbjh\Zeky Imjmg~Zfb k ]b?"j
aZdju\Zeky \Zlguf nbevljhf 1 _j\Zy i_j \yadZ b j \baby g_hlbfizZg.
ijh\h"bezZkv-lgZmldb ihke_ hi_jZpbb =ezZ\gh_ \gbfzZgb_ h[jZsZe
dZzq_klI\h iblzgby IljZzghkjbZigdml’Zghf dhebqg_kI\_ jZg_\h]h ljZzgkkm?”
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_]h hlikmlkl\by jzagy th ihlj_[ghklb \ moh \\h*"behke hdheh
khedhk jbeh\h]h ] _ ey

Hluqgh i_j\u_ ijbagZdb gZqZeZ iblzZgby ljZzgkiezZglzZlZ hlukd
djZ_\h]lh ihjhah\_gby l|jZigkiireazghgdbhc Jbi_j fbb hdjm Zxs_c [Z]Z]
i_j_ihgdb ijb fbdjhkdhibg_kdhf hkfhlj_ gZ[ex~Zehkv jZkrbj_g
>7Zggu_ ijbagzdb ihyleyebkv -V-kjkfigdb ghAke_ ZmlhljZgkieZglZptk
ihke _hi_jZpbhgghf i_jbh”_ gZagZqZeb ZgHb[hinlb&dhcijkad ghb albe
ZgZev]_lbdb GZz kmldb ijb ]Jez~dhf |_qgq_gbb ihke_hi_jZp
i_j_\h~*"beb [hevguo gZ “"g_\ghc klIZKbhigldj \lmidpXu\Zeb

Hkh[_gghklvx khklhygby g_hlbfiZgZevghc f_f[jZgu ihke_
eZa_jghc fbjbglhiezZzkMdbl kegblzZlv kdm~gh_ dhebg_kl\h 2z
ithke_hi_jZpbhggh]h 1ljZgkkm~ZlZzZ >Zgguc wnn_dl fh'gh J[ueh
| jfbghf ©kmoh_ eZa_jgh_ moh?

< "~h b ihke_hi_jzZpbhgghf i_jbh~_ ijh\h~"beb nhlh*hdm:
dhfivxl_jgmx Ihfh]jZnbx \bkhgguo dh&km” dhdkppgdhdddh_ bkke_ "h\Z
kemoZ hJugguc dhfie _dk debgbg_kdbo ZgZebah\

HI"Ze _ggu_ j_amevlZlu [he__ f k ihdZaZeb klhcdh_
g_hlbfizgZevghc f_f[jZgu \h \k_o ]jmiiZo memqgr_gb_ kemoZ m |
dZdhc eb[h ~hihegbl_eviglhckhzlkaéhpjgu kj_~g _]h moZ ihke_ az
N n_dlz ljzgkieZglzZlhf Q_j_a f_kyp_\ ihke_ \hkklZgh\e_og
[ZjZ[Zgghc i_j_ihgdb ijh\h~beb -Idhf]yAxhbjghkdh_ bkke_"h\Zgl
ihehklb kj_~g_]lh mozZ GbdzZdbo iZlheh]bg_kdbo hpjgrkilzgbc \
ZgljZevghc de_Id_ b de_IldZblkhdpZ\g"ghpZhex*Zehkyv

HI"Ze _ggu_ j_ameviZlu k\ur_ 1h*Z gZjy*m k \ukhdhc v
eZa_jghc fbjbglhieZklbdb \uy\beb jy® g_"~hklzZldh\ ~Zggh]h kihkh

<hi_j\uo \ k\yab kh kdm~hklvx md*ZdZ\hjkewdifkp kkz k\Zjd
nhjfbjh\ZezZzkv [he__ jb]lb”gZy g _hlbfizgzZevgzy f_f[jZgZ q_f ij
kKihkh[_

<h\lhjuo ijb lhgq_qghf ijb\Zjb\zZgbb IljzgkiezglzlZz \hd
\ha” _ckl\by eZa_jgh]lh emqgZz \hdjm] nhdmkZ \ha” _ckl\by
ihd™ _ggh]h iblZgby ljZgkiezglzlZz ?keb 1Zdbo I|hg_d [ueh f
ihgb™ _gghlh iblZgby gZdezZ”Mu\Zebkv *"jm] gZ ~jm]Z \ kh\hdm
mom”~rZeb iblZgb_ ljzZzgkiezglzlz < wlhf k\_|I_ \_kvfzZz khfgbl_
eZa_jghc fbjbglhiezklbdb /APAWINWZINWAN\ ]~ bkihevam_Ilky g_ij_
k\Zjdhc rh\ Q_j_a ]h™ ihke_ ljzZzgkiezglZpbb ijb fgh]hlhqg_c
\ha” _ckl\bb g_hlbfizgzZevgzy f _f[jZgZ ijbh[j_1ZeZ \b"™ ]bZe
[Z]jZ][Zgghc i_j_thgdb >ey mkljZg_gby wlh]h g_Zdlfb\gwrjhlw\e gby
dhebqg_klI\h Ilhg_d eZa_jgh]h \ha”_ckl\by “h "\mo WIlh]h hdZaZet
glhfu gzZ”~_"gh nbdkbjh\ZIv ljzZzgkiezglzl d i_j_ihgd_ g_ momA*r
iblZzgby

<lj_Ilvbo ijb bkihevah\Zgbb nZkpbZevguo ljZgkikymlXlh\ q_
fubgh]”®Z h[gZjm b\Zeb f_edb_ Ilhq_qgu_ i_jnhjZpbb \ f_klZo \ha”
emqZ

l[jh\_~ gb_ eZa_jghc fbjbg]lhiezZklbdb ijb IhlZevguo ~_n_d!
i_j_ihgdb hdzZazZehkv g_wnn_dlb\guf \ke_~kl\b_ hlkmlkl\by (
ijb\Zjb\Zgby ih~*e_"Zshc littXgjoghklb

Iljb km[lhlZevguo ~_n_dlZo gZb[he__ wnn_dlb\guf hdZaZe
"\mokehcgh]hg¥ysjysbqgh]h ljZgkieZglzlZ b "\molhqg_qgZy eZa_|

GZb[he__ i_jki_dlb\ghc b m~Zqghc eZa_jgZy fbjbglhieZklk
g _[hevrbo p vglydei_jnhjZpbyo \ Zki_dl_ ©objmjlbb h~gh]h ~gy
nhjf_ fbjbglhieZklbdm fh gh ij_h[jZah\ZIv \ Zf[meZlhjgh_ bel
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Zf[meZlhjgh_  objmjl]bg_kdh_  \f_rZIl_evkl\h =ZjZglhf gz~ _"gh
[eZ]hihemqggh]h ihke_hi_jZpbhggh]lh inhdkZpbwkKimi&ljFgkiezglZl
iml_f k\Zjb\Zgby IdZg_c 1jb h[fugghc fbjbglhieZklbd_ wlh]Jh ~h[b
l1Zd dZd hkms_kl\ey Iky k\h[h*"gZy mdez~dZ i_j_kzZ b\Z_fhc IdZq
ljb gboZgbb kfhjdZgbb k\h[h”guc l|jZgkieZglzl fhvky ikeghklv
jZg_\uf eh” _ b \ ihke_"mxs_f Zmlhebabjh\ZIvky 1Ijb eZa_jghc
g_J]Zlb\guc fhf_gl bkdexq_g 1Zd dZd IdZgb IljzZgkieZglzZlZ b i_
f_""m kh[hc

Lj_[h\Zgby d ij_~hi_jZpbhgghfm i_jbhm 1zZd _ dzZd ijb
fbjbglhiezkktotdlkmlkli\b_ \u”_e _gbc ba mozZ \ | _qgq_gb f_khke_ _"mx
KZgbjh\Zgby ghkh]Jehldb ohjhrZy ijhoh”bfhklv kemoh\hc [IjmJ[i
ihke _hi_jzZpbhggh]lh i_jbh~rZ ke_"m_1 kqgblZlv ihgb _ggh_ dhe
ljZgkkm~zZ1lZ g_h[oh”bfh]h “ey iblEHbWIhZ gjkieZgllzhl objmjlz \
\j fy i_j_\yahd bkihevah\Zgby "hihegbl_evguo e_dZjkl\_gguo kj
j_1_9 _jZpbx IdZg_c b bo ijb " b\e_gb _

ljhklhlz "hklimighklv [ _ahiZzkghklv b gzZ”~_"ghklv eZa_
\hkklZgh\e_gby p_ehklghklb [Zhgdgghe\hejy il j _dhf_g~h\Zlv _]
bkihevah\gzZbx d rbjhdhc debgbq_kdhc ijZzdlbd_

Pesrome

JlazepHyl0 MHPHHIOILUIACTHKY MOKHO CYHTATh OJHMM M3 IIOJHONPABHBIX HANpaBJEHUN
coBpeMenHoil oroxupypruu. Ilocie wu3ydeHHss OTJaJeHHBIX TNOCJIEACTBHI  HOBOro cmocoda
BOCCTAHOBJICHHS LEJIOCTHOCTH 0apa0aHHON NMepPenoOHKHU ONpeAeHIUCh NOKA3AHUS U NPOTUBONOKA3AHUS
K ero HCNoJb30BaAHUIO.

HauGoJiee nepcrneKTHBHO ero NpHMEHEHHe 0KA3aJI0Ch /ISl peaju3alliid KOHLENIUU XUPYPruu
«oAHOro JHs». Baarogapsi mnpocroTre, HaJAe:KHOCTH, 0e30MACHOCTH M JOCTYNHOCTH BO3MOKHO ee
NpUMeHeHHe B aMOYyJIaTOPHBIX YCJIOBHSIX.

Jlureparypa

1. ;ZjZgh\ <1 lezZklbdZ h[rbjghlh ~_n_dIZ [ZjZ[Zgghc i_j_ihgdb ZeehljZgk
fhalh\hc h[hehgdb <_klgbd hihjHgdieZjblglheh]lbb

2. ;Zd_j O B F Dengbdédh]bg_kdh_ h[hfkghgdlgieZklbdb k ihfhsvx eZa_jghc
k\Zjdb >bkk« dZg”-fKW gZmd K

3. Dbg L B Fbjbg]lhiezklbdz I|j_okehcguf ljzgkiezZglZlhf m [hevguo ojhghb
kj_~gbf hiblhf :\lhj_ n >bk«dZzZgDjZk4y gy mnd- k

4. Hkljh\kdbc B B h\lki¢ : B LbfizghiezklbdzZ ijh[e_fu b j_ZebaZpby <
2000.- < - K -10.

5. 1Zlydbgz H D Jy[bgz < | KjzZ\gbl_evgZy hp_gdZ ZmlhljZzgkiezZglzZlh\

azdjulbyo kmobo ~_n_dlh\ [ZjZ[Zgghc i_j_ihgdb <_klg75.HiIBjbgheZjbg]t
K -34.
6. Kblgbdh\ < I F_IhAu ih\ur_gby wnn_dlb\ghklb IbfiZzghiezklbdb

hihjbgheZjbg]heleljmkkbb L- Bbgkdle - K -58.
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CJIYUAM U3 TPAKTUKH

E:L?GLGUC 1:J:N:JB@=EVGUC ::KP?KK

LIM>G:Y >B:=GHKLBD:

DZji_gdh : < RZogZWZjhKhidh H G
DZn_~jZ hlhjbgheZjbglheh]bb
KI:=FM bf Zdz~ B | IZ\eh\Z

lh~ | _jfbghf h[t_fgu_ h[jZah\Zgby r_b ih*jZzamf_\zZ _ Iky izl
ijhp_kk ijhyleyxsbcky baf_g _gb_f h[t fZ b beb dhgkbkl_gpbb h
r_b

>bnn_j gpbZevgZy D AJyghfligiba h[jZah\Zgbc r_b kgblZ_Iky h”
gZb[he__ keh ' guo “bZ]ghklbg_kdbo ijh[e_f WIh kl\yaZgh k hkh]
r b ]*_ 9Z g_[hevrhf h[t_f_ dhfizdlgh jZkiheh _gu hj]Zgu \Z g
hjlZzgbafz "uoZl_evghc g_j\ghc khkm~ekhcg hibsc\Zjbl_Z
fghlhh[jZab_f bo iZlheh]bb

Kms_klI\mxl|l jZaebqgu_ \a]Jey”u gZ deZkkbnbdZpbx h[t_fguo
h[s_ijbagZgghc gZ k_]h*gyrgbc »~ _gv g_ kms_kl\m _|

GZb[he_ _ gZklh \klj_qZxsb_Kky h[t_fgu_ h[jZzah\Zghb
kbkl_fzZlbabjh\zZlv kh]ghkgijblgiZZg_ "ghklb ké&[jZakhsbf

- 1Zlheh]by ebfnZlbg_kdbo maeh\ ebfnzZ” ghiZlbb jZaebqg

- 1Zlheh]by sblh\brghc ~_e_au gh\hh[jZah\Zgby Ibj_hb”blt

- I1Zlheh]by kexgguo ~_e_a gh\hh[jZah\Zgby kbZez"_gblu

[he _agv dbKlkhalb

- <g_hjlZggZy iZlhgehipl@gu_ himoheb dbklu \hkiZe_gby

Hkgh\gu_ f _Ih~u ~"bZ]ghklbdb h[t_fguo h[jZah\Zgbc r_
debgbq_kdh]h bkke_"~h\Zgby fh gh ith~rjZza™_eblv gZ \b
ji_gll_gh]jZznby MAB DL kpbglb]jZndlygZdgkdghgjtEnby
ihabljhgghbkkbhggZy lhfh]jZnby fhjnheh]bqg_kdb_ ]bklheh
pblheh]l]bg_kdh_ bkke_"h\Zgb_ b \kihfh]zZl_&Wyun k] jAdpblygq_kdt
FZzglm eZ[hjZlhjgu_ debgbq_kdbc ZgZeba djh\b b | 7

<Zr_fm \gbfzZgbx ij_"~klZ\eyqlkydbdelkegbngzZc [hevgdcl B
ihklm\r_c \ debgbdm hlhjbgheZjbg]lheh]bb EBI[=FE\ethAZ Zzdz"
ghyljy ] k "Zeh[Zfb gZ [heb \ aZluehgghc h[eZklb baf_g_g
aZljm~"g_gb_ "~uoZgby qgm\kl\h g_m~h[kI\Z b [hetbghphTghllhgbb
| ez \ Jehld_ ihgb  _gb_ Zii_IblZz

< ZgZfg_a_ m [hevghc |hgabeewdlhfby \ A~ [kI\_

Kgblz_1| k_[y [hevghc \ | _qg_gb_ ]hrz dh]~Z jh” kI\_ggbd
hif _gqzZlv baf_g_gby ]JhehkZ Mom”r_gb_ khklhygby k k_gly[jy
HJ<B mslbezZ ih"\b 'gh_ bghjh”rgh_ | _eh \ Jehld_ [he_ag_gghk!
E _gbezkv kZfhklhyl _evgh d \jZgm g_ h[jZsZeZkv

< k_j_"bg_ hdlyl[jy ]h~rz kbfilhfu klzeb gzZjzklzlv ijb
lJamkz\hklv ihy\bebkv dhexsb_ [heb \ e_\hc iheBewgZpjinbhge&hldb
r__ h[gZjm beZzZ iehlgh_ h[jZah\Zgb_ ~bzf_Ijhf hdheh kKZglbf _Ij
a_ \_ \uy\bezZz ZzZkbffH[lsbx khklhygb_ [hevghc [ueh m~h\e_I\hjbl
| _fi_jzZlmjZz | _eZ g_ ih\urZeZkv

>h ihklmie_gby \ gZrm debgbdm h[ke_"~h\demlky \"ydbce q
]hjh~Zz hkfhlj_g-aogé&meh]hf \ j_ amevlzZl_ mklZgh\e_gu ij_"\Z
"bZ]ghau g _oh~r"dbgkdZy ebfnhfz gh\hh[jZah\Zgb _ i1 ZjZ
ijhkljzgkl\z
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ljb ihklmie_gbb \ debgbdm ijhba\_~_gh "hh[ke_~h\Zgb_ iZpt
ljb hkfhlj_ hij_~veyahk jog_c I|j_Ib db\Zl_evghc furpu Kk
iZevibjh\Zehkv wedghkibq_kdh_ Ijm~gh kf_sZ_fh_ h[jZah\Zgb_
hdhem kzZglbf_Ijh\ dh Z gz~ gbf g_ baf_g _gZ
NZjbg]lhkdhibqzkdhf Ijby a_ \Z az kq_l
\u[moZgby [hdh\hc qZklbggh ebdkdyg ke kIiZ gdb
km b\Zxs__ ijhk\_I ]Jehldb [he__ qg_f gZiheh)
mjh\g_  jhlh]ehldb b kimkdZxs- Ry \gba
]hjlzgh]lehldmbabklZy ihdju\ZxsZy h[jZah\Zc
jhah\Zy g_baf_jbkggZy
ljb [bfZgmZevghc iZeNZahbBEgb_ iehlgh-
weeZklbg_kdhc dhgkbkl_gpbb kebabklzy
kf rZ |lky
ljb g_ijyfhc ezZjbg]lhkdhibb \oh” \ ]hjlZgv
Puc.1. ®apunrockonuyeckas Idele h[jZah\Zgb_f Q_jlzega\]qj_'jzagh'_
KapTiHa kdez”~db KkijZz\Zz g_ baf_g_gu ke \Z g_ h
=hehkh\u_ kdezZ”~db ijb nhgZpbb kfudZxlky ihe
< debgbg_kdhfa Zgidbbb h[jZsZeh gZ k_[y \gbfZgb_ lhevdh
KHW~h - ff q
Ih "Zgguf bgkljmf_glZevgh]h h[ke_"h\Zgby

MAB r_k \ _jogbo
hi" _eZo i1ZjZnZjbg] _Zevgh]
ijhkljzgkl\z hij_~_ey_Ilky

]bihwoh] _ggh_ h[jZah\Zghb
g_ijZ\bevghc nhjfu
jZzaf_jzfb ~h éf
ijbe_"Zs_ _d \gmlj_gg_c "

khgghc Zjl_jbb ba¥ymljb b
nZkpbb r b H[jZah\Zgb _
Puc.2. JIaHHbIe VILTPA3BYKOBOTO HCCIIe0BAHHS LIeH jZkiheh  _gh hi mjh\gy
[bnmjdZpbb h[s_c khgghc
Zjl _jbb ~h \_jogbo hI® _eh\ izZjzZnZjbg]_Zevgh]h ijhkljZgklI\Z gZ n
" e_aybk .

Dhfixl_jgZy Ihfh]jzZnply kbjZevghc Ihfh]jZnbb -ebexkhgh
h[ezZzklb k ihke_"mxsbf ijh\_~ _gb_f bkke_"h\Zgby \ mkeh\by
dhgljzklgh]l]h mkbe gby mih]jzZnfleg b ihkljh_gb_f j _nhjfZpbc
bah[jZz _gby \ iZjzZnZjbg]l]_Zevghc h[eZklb ke_\Z hij_"_ey_ |
fyldhldZghc iehlghklb g_h~ghjh”rghc kljmdImju hl*"Z\ebdZxs__ k
ghkhlehldb fy]J]dh]l]h g_[Z di_j_"b QZklbggh khojZgy_I|ky iZjZnZzZ
ijhkehcdz JZaf_ju gh\hh[jZah\Zgby khklZ\eyx| a o o Kkf
Dhgljzklgh_ \_s_kI\h gZdZieb\Z_Iky h[jZah\zZgb_f \ f_gvr_c
g _baf_g _ggZy kebabklzy EbfnZlbqgq_kdb_ maeu \ ahg_ kdZghbj
Dhklguo »_kljmdIb\guo baf_g _gbc \ ahg_ kdZgikih\Zgby g_\uy\e
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Puc.3. KT-kapTuHa BHeOPraHHOro 00pa3oBanus napadapuHreajbLHOro NpoCcTPaHCTBA cjieBa.

FZ]lgblgh-ahgZgkgZy Ihfh3Znkhbb FJ Ihfh]jfdbd IdZg_c
r b\ ZdkbzZevghc b djZgbZevghc ijh_dpbyo h[jZsZ_ | gZ k_[y \¢
km™_gb_ ijhk\_1Z jhlih]lehldb az kq_I ~_[mhjtXip]thb dhglavjZgke \Z h
mjh\gy q_jo0Ze'hhjlZzgguo k\yahd kgbam ~h m]JeZ gb g_c q_exklb
lehldb ~_nhjfbjh\Zzg h[t_fguf h[jZah\Zgb_f jZkiheh _gguf izZjzZ
bf xs_f g_ldb_ jh\gu_ dhglmju h\Zevgmx nhjfm jzZaf_jhf
MdZazZggh_ h[jZah\Zgb_ khklhbl ba ~\mo | _kgh ijbe_"Zsbo
jZkiheh  _gguc bf__|I bahbgl jgkdb\phklbddzZz kb]gzZez fyldhldZq
iehlghklv \lhjhc ma_e [he__ djmiguc \ gb " gbo _]h hl*_eZo bg
khhi\_Ikl\m_I fy]dhldzghc Z \ \_jog_f hi~_e_ bf__lky “b~dhkl
H[jZah\Zgb_ ijbe_"bl d khkm~bklhfm imgdm ke _\4h gijkdkheMdh h|
khkm~h\ g_ A _nhjfbjh\Zgu Ijhk\_I lIjZo_b k\h[h”_g Khklhygb_ o
hkh[_gghkl _c¢ <bamZebabjm_fu_ kexggu_ "~ _e_au h[ugghc bgl
Sblh\b”rgZy "~ e _azZ k q_ldbfb dhglmjzfb m[_~bl _evguo ~Zgg
baf _g_gby klfjmdImj_ g_ itHamd _elyxlky "bgbqggaxkigdg e maeu
kijz\z ~h kf jbk

Puc.4. Pe3yJ’l[>TaT[>l MArHUuTHO-PE30HAHCHOI'0 MCCJICA0OBAHUA B PA3/IMYHBIX PEKUMaX

Ih "ZggWMAB [jxrghc ihejhkjb,_gheh]bg_kdh]h bkke ~h\Zgby |
]jm~*ghc de _IdbiZlheh]bg_kdbo baf_g _gbc g_ \uyle _gh

lib hkfhlj_ g_\jheh]hf \hagbdeh ih~"haj gb_ gZ gZebgb_
i _jbn_jbg_kdbo ih[gX gbk ighmalh\uo g_j\h\ ke \Z

GZ hi_jZpbb

| _j\uf wlZihf \uiheg_gZ gb 'gyy ljZo_hklhfby

JZaj_a ih \_jog_c¢c dh'ghc kdez~d_ hlk_iZjh\Zg gb gbc
fh[bebah\ZgzZz db\Zl_evgZy furpzZ \u@_g\gauckhkmghibdkkh b hI*_evg!
\ gZ b h[sZy kajdqgjby < \_jog_c I|j_Ib db\zZl_evghc furpu hJ
ebfnhma_& kf < iZjZnZjbg]_Zevghc h[eZklb h[gZjm _gZ iehlg
dZikmeZ gh\hh[jZah\Zgby Ijb __ \u”_e_gbb \ h[eZklb \_jog_]h



JROLD 2ZWRUKLQRODU\QH#ARDODRILFD 9RO 77

\kdjulz ihke_ g_]h \ jZgm \ufhebdhkbq[tkdvh ~h fe Imklh
bohjhaghl]h Jghy jbk

Puc.5. OTan :knpypruyeckoro BMemareaIbcTBa

ljhba\_~ _gh rbjhdh_ \kdjulb_ ihehklb Z[kp_kkZ ihehk
Zglbk_ilbdzfb 1jb j_\babb ~_n_dlh\ kebabklhc h[gZjm _gh g_ [t
mrbl2j_gZ'b Zk_ilbg_kdZy ih\yadz

KhojZzgyedgkdhlhjZy bgnbevljZpby kebabklhc h[hehgdb [hd
lehldb keg\Z kmldb ihke_ hi_jZpbb \uiheg_g jZaj_a kebabklhc h
kil _gdb ]Jehldb \ f_kl_gZb[hevr-]Jbhe\w|[imedhgbyh g [hevrh_ dhebq_
kmdjh\bggh]lh hiI*_ey fh]h

< ~"Zeveg_f ihke_hi_jZpbhghght ijhl _dZe [_a hkh[_gghkl_
ithemqgzZez fZkkb\gmx ijhlb\h\hkiZebl_evgmx b Zglb[Zdl_jbZevgr
aZ bez i_j\bqguf gZlikjZgbhklhfbq_kdZy Ijm[dZ m”~"Ze_gZ gZ kml

=bklheh]bg_kdh_ aZdexq_gb_ ki_pblalhyg ebbd@Z¥|blmi_kdeh]h mae
< ijbe_"Zs ¢ "bjh\he hgZgb\u_ djh\hbaebygby

Bgl_j_k ij_~klzZ\e_ggh]lh gZ[ex™_gby Ikhklgbkfhljyhfgz
bkihevah\Zgb_ \k_o kh\j_f_gguo f_Ih”h\ ~bZ]ghklbdb hdhgqZl.
mklZgh\e_g ijZdlbg_kdbpbogghfi_Kihe_  WIh _s_jZa ih”I\_j*
agZgbl _evgmx keh ghklv \_jbnbdZpbb o0Zjzdl_jZ h[t_fguo ijhp_kk
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HAIIA UCTOPUA

IIpodeccop B.®.Yuapun
poe 1891-1963 P

YHAPHUIL (Undritz <bev]_evf Nhftbe&k _ gly[4891 1hAZ
[eba :j_gk[mj]Z Ethrgmd”kgbloh\j_f_goghZzalZgb_
Dmj_kzZj_ h KWXKjlhfgby)
<u”ZxsbckyheZjbg]lheh] hkgh\Zl_ev rdheu ijbagz
kljZg_ b azZ jm[_"hf >hdlhj f_~bpjhgu kkhj
Ahdlhj f_~bpbgkdbo gZzmddhjj_kilge® gl :FG KKKJ
ZXKem  _gguc ™~ _yl _ev gZmdb -1h jZ29lDh\jZq
DzZ\Ze_ j Mmogh\ E_gbgZ b hj» _gZ HI_qgq_kkkk_gghc \
kl _i_gb
HI_pmgbl_ev -@ey¥Z <eZ”bfbjh\gzZ ih h[jZah\Zgbx f_"b
k _klj¥ jguc kimlgbd "bagb ihklhyggZy b gzZd dhglayhichffluegbp 2
hg_dpd\yaZg
Ilhkimibe \ <hf gdppbgkdmx zZdz”~ _fbx \ dhlhjmx hdhgqgbe \
1914] b [ue gZijZ\e_g 9Z njhgl K ] kh\_jr_gkl\h\Zeky gZ
]hjeh\uo b ghkh\uo [he_afg "dpbhgkgihtc Zzdz”_fbb ih”® jmdh\h”~kl\h
< B <hygq_iglZzc*y imlv hl hj*bgZzZlhjz ~h aZzZf_klbl_ey gZqZevghb
>bkk_jlzpby gz RkRhdlhgjeZ f _~“bpbgu ©:ebf_glZjguc ebfnz”~ _gbl?2
Kl _i_gv "hdlhjz f_~bgpbmglddbpbk\h_gZ [_a aZsblu “"bkk_jlZpbb
ijhr _e mkh\_jr_gkl\h\dé#lgbdXo =heezZg”bb b =_jfZgbb 1j_"k
hl_g_kI\_ggmx hlhjbghezZjbfg]hermptxihgy®@hc dhgn_j _gpbb \ Klhd]
k "hdez”~hf ih ijh[e_f_KZee_jlbbaz\_~h\Ze kha~Zgguf
wdki_jbf_gldéhwemh]bq_kdbf hBE2rgébifjZz*"kdh]h GBB moZ ]hjeZ b

< ] baljzg az\ _ ddamxstyhc EHJ [hdhafg "dpbgkdh]h bgklbImlZz
E_gbgljz”~_ KlzZgh\le_gb_ dZn_"ju [uehhl] g\Kidhggheb\hltghc
1941- 11 <bev]_ evf Nhfbg [ue ijba\Zg \ ZjfbxeA\dgtZq kI\ _

hlheZjbg]lheh]Z ]jZ"kgdhg h njhglz b dhgkmevlzZglz (
w\Zdh]hkiblZze_¢ G _[hevrhc dhee_dlb\ dZn_"ju \ ly _e_crbo
E gbgljZz”Z ijh*he Ze jZ[hlm b hdZau\Ze ki_pbZebabjh\Zggmx
Ilhke_\hcgu ih® _]1h jmdh\h”klI\hf \hah[gh\bezZkMZ¥@[hdZhygbtiZzn_ 7
ba_"msbo p_gljh\ \ kljZg_ ih hlheZjbg]lheh]bb

GZmqggu_ bgl_j _ku < N Mg~*jbpZ [ueb g_h[uqZcgh rbjhdb
dhgp_ipbb Zeb nbabheh]bg_kdb_ nmgdpbhgZevgu_ \a]Jey”u
ZgZebaZlhjh\ebygb f mqg_gby zZdz”~ BjdflfH\elh\ed v gh d mkeh\byf
ghjfu b iZlhehBlklbhevah\Zgb_  wdki_jbf_glZevguo f_Ih”~h\ bk
ihal\hebeh h[t_dub\dhv jy» dhebqg_klI\ _gguo azZdhghf_jghkl_c
Nyl _evghklbhjigHdh\ ihébygb f \g rgbo \ha”_ckl\bc <i_j\u_
kbfilhf &dh\hc Jemohhyimkeh\le gguc ihjz" _gb _f p_glj.
g_j\ghc kbkl_fu jEdjhmbZmjlbqg_kdh_ gZijZ\e_gb_ ihdZaZe
Zee j]lbg_kdbo j_Zdpbt_ & kI[¥ \gZ ]meypbb ~_yl elvjBAglh\ EHJ
hkgh\_ _]Jh objmjlbg_kdhe_dbgp_fip@ibbfh sz~ys_ _ \f_rzl_evkl\h
glh khhl\_IklI\h\Zeh hkgh\ghk!| *¢pdkib\g gghc objmj]bb gZgb
B N  ;mrZ M]em[e_gbx bkilh&hpPki\Z\Zleb dhfie_dkgu_ bkke_"h\
ih Thgabeeblzf k hi*_ehf fb®jompkbthlemlBbwdki_jbf_glZevghc f_"b
'FG KKKJF az\ Zdzn < B Bhmamqgq_gthx kemoh\h]h ZgZebaZzZlt
eZ[hjZlhjb_c BgklblmlZ nbabheh]bb bfazB lijEhehw < =_jrmghb
;hevrh_ \gbfzZgb_ m~_eye kh\_jr_gkl\h\Zgbx f_Ih”*h\ bkke_"h'
we_dljhzZzdmklbg_kdbc f_Ih" ~elp bkke_ hbwodlpy fuo jZajZ[hlZe
f_ Ih® nmgdpbhgZevghc hp_gdb \gmlj_gg_]h moZ k ihfhsvx j_]¢t
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Ilhdh\ kdhgkljmbjh\Ze ~bj_dlhkdhi b jbghZAgbfzigdj] \hj&gyhdZo
<bev] _evfZ NhfbgzZ b khljm~gbdh\ m”_e M B pbjdeBYyg\hx gghc
[h_\uo hljz\eyxsbo \_s_kI\ kh\_jr_gkl\h\Zglex* _1b3gmmikhlydbh c
]Jemohlu2 jZajzZ[hld_ f_Ih~h\ hp_gdb khklEZyigZhxlX KkldbfImeyhgh]
ihfhsb ijb h]g_klj_evguo jZg_gbyo

Him[ebdh\Ze [he_ _ gZmqguo jZ[hl b mqg_[ldbuo ihkh
hlhjbgheZjbg]heh]bb \dexqZy g_kdhevdh fhgh]jZnbc mq_[gb«
hl]g_klj_evguo jZg_gbc K\hc h]jhfguc hiul \jZqZ mqg_gh]lh b hj]z
b azZ[hleb\h i_j_"Z\Ze k\hbf khljm~rgbdZzf \k_f \jzqgzf
h[jZsZ\rbokyhgkmevIzZptkhd IThf Ih” _1h jmdh\h”*klI\hf aZsbs
"hdlhjkdbo ®dzZg~b~Zlkdbo ~bkk_jlZpbc Ihjz ZeZ _]1h \ukhc
agzZgb_ fbjdbhgZImju Jem[hdb_ h[s_[bheh]bq_kdb_ agzZgby k
\ukhdhc dmewutjhijcdhc ij_"Zgghklvx ~_em b mq_gbdzZf LZd oz
k\h_]1h mqgbl_e¥ Khiem gbdh\ klzZ\rbc azl_f jmdh\h”~bl_e_f wlhc
©>h[jhlZz _1h hkh[Zy [eZ]h _eZl_evghklv g_ agZeb ]jZgbp WIlh i
[ueh hij_~_eyxsbf kl_j'g_\uf\ _]lh gZlmj_ ?]h o\ZlZeh gZ \k_o?

<bev]_ewffiNg Mg”~jbp fgh]l]b_ 1h”u \_e [hevrmx h[s_klI\_gg
khklhy qgeijghafo*bmfzZ <k _khxagh]h b <k _jhkkbckdh]h meqg
h[s_kl\hlheZjbg]lheh]h\ y\eyeky |Ij_~k_~Zl e f E_gbgljZ~kdh
h[s_kI\Z b qe_ghf j_~Zdpbhggh]h kh\ b& hMm@meZngkh@h]bba

Hkgh\gu ljm~u < N Mg”*jbpZz
Hl]g_klj_evgu_ jZg_gby-epggh\EHJr_b Khkl < N Mg”"jb
D : >j_gh\Z b > : IblJme_\kdbc

- ©:leZk hl]g_klj_evguo jZg_gbc? | :iDMmijgydgh\z
B K Dhe_kgbHBh\Z_~]ba - k

- Hklju_ kl_ghau JHIZ§b"]{ba - k

- ;he_agb mozZ ]hjez b ghkzZz Djzldh_ jmdh\h{fkMNh 7~ey
< N Mg*jbgz ¥ _ "]ba -, k \ khz\l

- Jmdh\h”~kl\h ih debgbqg_kdhc FZm#fbké¢mdbb k \
khz\I

Jlutepartypa:

1. :job\ KI[ =FM Kibkhd « Ebggh_ ~_eh ijhn < N Mg”*jbpz

2. 1Zfylb Mg”*jbpzZz <bev]_evfZ Nhfbgz ©K[hjgbd gZmqgguo Ijm~h\ E_gG
moZ ]hjeZ b ghkzZE L ;;,K2-6:

3. lem gbdh\ F K Iljhn_kkhj < N Mg~*jbp

4. «PotPourri» - KI[ B-AahKI[ =FM K - -206.

.. <bofzZg



80 )ROLD 2WRUKLQRODU\QIRIDRILFD 9RO <

Obituary

LARS-ERIC STENFORS
1941-10-03 — 2004-12-10

Professor Lars-Eric Stenfors, a distinguished otorhinolaryngologist and
scientist, died on December 10, 2004 at his home in Kokkola, Finland. Lars-Eric
Stenfors is survived by his wife Asta and their three sons; Alexis, Nicolai and Anton
with families.

Lars-Eric Stenfors was born 1941 in Narpes, Finland and performed his
medical studies at the University of Aarhus, Denmark, at which he got his Doctor of
Medicine 1971. After being a licenced physician and spending a couple of years in
Finland he came to the University Hospital of Umed, Sweden in 1975. There he
became a specialist in otorhinolaryngology in 1977. Parallell to his clinical work he
had started his scientific career and 1980 he defended his doctorial thesis titled
“Structure and pattern of motion of the tympanic membrane with special reference to
experimental perforations and subsequent healing processes.” Lars-Eric Stenfors
then moved back to Finland and after a few years as senior physician and private
practioner in otorhinolaryngology in Kokkola he was in 1989 appointed professor and
chairman of the Department of Otorhinolaryngology at the University of Tromso, a
position he held until his death.

Lars-Eric Stenfors scientific interest was genuinly focussed on the ear
structure and function, in particular on the middle ear. He was very successful in his
scientific work and published close to 300 papers in well renowned international and
national journals. His studies on the Shrapnell membrane and of the adherence
phenomenon between bacteria and the throat mucosa in human host are classical.
Lars-Eric Stenfors was notorius for his wit and he always tried to focus on simplicity
also in the most complex mechanisms. In addition to his outstanding properties as a
clinician and scientist he was a very loved human being because of his humble
attitude and never ending sense of humour. His personal qualities in combination
with his scientific knowledge gave him a large network of friends all over the world.
Lars-Eric Stenfors was invited to a large number of international scientific meetings
and also hosted several conferences related to ear research and mucosal defence
mechanisms in Troms6 and once in such an exotic place as Svalbard.

Lars-Eric Stenfors was not only a professional in otorhinolaryngology he also
had a lot more interests. He liked music, in particular jazz, and he himself was quite
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an experienced clarinettist. He also had a great spirit for sports and was the initiator
to one of the largest soccer sups for youth in the Nordic countries — Kokkola cup. In
summertime he liked to spend his days with his family at the summer cottage on
Vargskar an island in the Finnish arcipelago.

It was with consternation we last summer received the message that Lars-Eric
Stenfors suffered from a malignancy. But also in this situation Lars-Eric calmly in his
secure way explained to us that only our Lord could tell how the final outcome would
be. We are many who will miss our friend Lars-Eric. We will always remember Lars-
Eric with great respect and warm feelings. There will be a huge empty space after
this most qualified otolaryngologist, successful scientist and humble and honest man.

Sten Hellstrém Ove Sdderberg Herman Diamant
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YBa:xxaemble KoJj1eru!

kkhpbZpby Jbgheh]h\ J kim[ebdb DZaZoklZg b F_""mgZj
HihjbgheZjbg]lhe®blhimjlbb =heh\u IBORINB ijh\h”yl h~rgh\j_f_ggh
IThe GZpbhgZevgukkdlddpheh]l]h\ b F_"~"mgZjh*gmx dhgn_j gpbx
hlhjbgheZzZjbg]lhehRd\y[jy ]h~rZ \ 1Thjh~Zo Rufd_gl_ b Lmjd_KkIlZq
X'ghDZaZoklZzgkdhc ]Jhkm~Zjkl\_gghc f_~bpbgkdhc Zdz”~_fbb b
DZaZoekdth_pdh]lh mgb\_jkbl_|Z bf_gb O : YkZ\b

<k "hdezZ”u | _fzZlbdZ ih EHJ g_ h]jZgbg_gZ ij_"klZ\eyxlk
Zglebckdhf jmkkdhf yaud_

L abku “he gu [ulv gZi_qZlZgu gZ eZa_jghf beb kljmcghf ij
"h kljZgbp g_j_a bgl j\Z@&ies»]-42gbimjzZz ©

We dljhggZy \_jkbw[yaadklevgzZ b fh _I| [ulv ij_"~klZ\e_gZ gZ
ghkbl_e _ CCbkd_|I_

>hdeZ”u hp_gb\zxlky f_""mgzZjh~guf “xjb ITh[_~bl_eyf [m~?
A"biehfu ij_fbb b ijbau Z \k_f knqgkbkilgd A s

Fheh”u_ki_pbZebklu ijblezZrzxlky \f_klI_dh\Whd*lglZmygidoufb jm

AZy\db gZ mqgZklb_ b |I_dklu “hdezZ”~h\ ij_"klZ\eylv ~h bxey
ijhn_kkhjz J D Lme [Z_\Z ih Z"j_km me-Zy c]bjnBb&tddy Z
debgbqg_kdZy [hevgbpZ ] :klZgZz J_KkimBemRda-4BBaZoklZg
(3172)-31-48-59; n Z d k (3173)-48-65

E-mail: Rais007@yandex.ru; Rais 007@rambler.ru; rrozenson@kepter.kz.
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kljZgbpu | g]_ \ jhkkbckdbgonjpe[ego
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H[jZa_p hnhjfe_gby klZlvb

Haszsanue crartbu (title of the paper)
GZa\Zgb_ klZlvb ~he gh gZoh”blvky \ p_ghh \Lghvea\Zighbjth bfkglZ kh[kI\_ggu
"he'gu gZgbgZlvky k aZlezZ\ghc [md\u GZa\lZgb_ ~he gh [ulv djZIdbf b bgnhijf
klZl_c k Zjlbde_c beb ij_"eh]lh\ JZkrbnjh\u\Zcl_ khdpd&ygthpsjbogkydbfhgb g_ y\e:
ABTOPBI, UX 10JZKHOCTH U MecTa paboTsl (authors and affiliations)
< p_glj_ Iljhimklblv h*gm ebgbx f_""m bf_gZfb Z\lhjh\ b bo “he ghklyfb b
\dexqgZcl_ mq_gu_ a\Zgby >j ljhn Za8X¥ZIv Klee guc_Ffjdk
Pedepar cratbu (abstract)
J_n_jZl "he _g jZkihggZz]JAlvkebgbb gb _ Z"Aj_kzZ GZi_qZzZlZcl_ ©j_n_jZl klZlvb?
kljhd_ azZ]ez\gufb [md\zZfb ih p_gljm b \u”~_ebl_ “bjguf rjbnlhf beb ih~q_jdgb
ke_"m_1l h]jZzgbgblv ~h keh\ Gb _ \dexgbl_ kibkhd ~h delkgihvwo keh\ b
j_n_jZlhfauMb
3aroaoeku (principal headings)
Ihf_sZcl_ azZlheh\db gZ hl*_evghc kljhgd_ ih p_gljm \k_ [md\wufdzZhheh\d_ »
\u”"_e_gu “bjguf rjbnlhf beb ih~q_jdgmlu JZa”_eu "he gu [ulv ihke_"h\Zl_ev
gZijbf_
IMoa3aronoBku (subheadings)
JZkihez]zZcl_ ih~azZ]lheh\db gz hI*_evghc kljhd_ \ujh\gbl_ ih e_\hfm djzZx az
i_j\Zy [md\zZ i_j\h]h keh\Z ih"azZ]lheh\dZ b bf_gZ kh[kI\_ggwblvyh/hgglifieh\hd k
ribnlihf beb ihgmlv Ih*jZa”_eu “he gu [ulv ijhgmf_jh\Zgu kh]leZkgh ke_"mx
JZa"_e yley_Ilky i_j\uf ih*jZzar_YEB}Zae”_eZ yiey_Ilky ih*jZza”_ehf
Cokpaumenus (acronyms)
?keb khdjZs_gby \klj_qgzZxlky \i_j\u_ Ih djhf_ggZbuobpZkejhkijZRyXXinbnjh
ijb wihf kgZgzZeZ ~he'gZ [ulv gZi_qZlZgZ jZkrbnjh\dZ khdjZs_gbc Z aZ gbfb
mdZazZzgu khdjZs_gby gZijbf_j OLTXLG SKDVH HSLWD[\ /3( beb ([WUHPH
®opmy.asl (equations)
Nhjfmewe_~m_1 i_qzlzlv ?keb wlh g_\hafh'gh gzZ <Zr_f i_qzZlzxs_f mkljh
\ibk\Zcl_ Ij_[m_fu_ fzI_fzZlbg_kdb_ kbf\heu g_jgufb g_jgbezZfb e&Z lh&klhthevamc|
d4zg~zr Bkihevamcl_ ZjzZ[kdb_ pbnju ey gmf_jh\ZgbyZaWjéme kigBhtZjX nhjfn
kdh[dZo Gmf_jmcl_ nhjfrileevgke_"h\
Pucynxu (figures)
Nhih]ljZznbb jbkmgdb ko_fu "bZz]jzffu b ih~ibkb d gbf ke_~m_I ijbezZ]Zlv
nZceZfb < hkgh\ghf I_dkl_ mdzZazlv f_klh "_eZ_fh]lh jZkiheh'bdby jbkmgdzZ j
Baarogapaocts (acknowledgements)
JZa”_e \ dhlhjhf \ujz Z_lky [eZ]h~Zjghklv aZ | _ogbgq_kdmx beb nbgZgkh\
kerh\Zlv az | _dklhf gh i_j_ "~ kkwad¥ZAbgg¥x b&kbhejZlmjm
Crnncok ucnoJib30BaHHOM JuTepaTyphl (references)
H{lrgZqvl_ kghkdb \ I_dkl_ pbnjzZfb \ \_jog_f bg~_dk_ < dhgp_ KklZIvb ijb\_:
ihjy"dm Kghkdb "he gu kh”_j Zlv ke_"mxsmx bgnhjfZpbx
>ey klZlvb \ k[hjgbd_ beb ]JezZ\u \ dgb]_ bfy Z\lhjZ gZalZgb_glblZlvb beb ]
bfy j*Zdlhjz ghf_j barZgby _keb IZdh\hc bf__Iky jgZalBgbklbag@pzZevkI\Z ]l
>ey dgb]lb bfy Z\lhjzZz gzZal\Zgb_ dgb]b bkihevah\Zgguwb klhagBEpuebledZleZz\u
Jhjh~ Th~
>ey ‘mjgZevghc klZlvb bfy Z\Ihljjwzb gdZZadaVggb klddjgZez 1h~ 1hf ghf_j "mj
ghf_jZ kljZzgbp bkihevah\Zgguo “ey gZibkZgby klZlvb
(G Zijbf: Jecker P., Westhofen M. Detection of head and neck lymph nodes using B—scan and colour image
sonography. Folia ORE-PR. 1998. 4. 3-4. 68-75)
Hocurea» |jbkueZ_fu_ \ j_"~Zdpbx jZ[hlu “he gu khijh\h ~Zlvky we_dljhgghc
"bkd_bed® ROM Ghkbl_ev g_ “he _g kh”_j ZIlv \bjmkh\ GZ wlbdal@dlv g_h[oh”"
gZa\zZgb_ jZ[hlu nZfbebb Z\lhjh\ b Ibi I_dklh\h]lh j_"ZdlIlkjdklhj\hfmqgl_gb_
j_"™ZdIWiorosoft Word.

FZI_jbZeu ijbkezZzggu_ \ Zz*j_k j_~Zdpbb g_ \ha\jZzszZxlky
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INSTRUCTIONS TO AUTHORS

FOLIAE OTORHINOLARYNGOLOGIAE ET PATHOLOGIAE RESPIRATORI&#ishes original articles,
reviews, short notes, case reports and ORL workshops. Letters to the Editor, short communications concerning
ORL. Society activities, and short historical notes are also accepted. Articles will be accepted on condition that
they will be translated into English by the author (s). A covering letter must accompany all submissions and
must be signed by all authors giving their full names and surnames. The covering letter should state whether the
work has been published and if so, where, when and in what language; the exact bibliographic data should be
cited. The first named author (or indicated, if in an alphabetical order) is responsible for ensuring that all the
authors have seen and approved the manuscript and are fully conversant with its contents. Rejected manuscripts
will not be returned to the authors unless specifically requested.

Ethics
The Journal publishes all material relating to human investigation and animal experiments on the understanding
that the design of the work has been approved by ethics committees in the country of origin.

Preparation of manuscripts

Authors are responsible for the accuracy of their report including all statistical calculations and drug doses.
When quoting specific materials, equipment and proprietary drugs, authors must state in parentheses the name
and address of the manufacturer, and generic names for drugs. The paper should be submitted in English and the
authors are responsible for ensuring that the language is suitable for publication. Original articles should
normally be in the format of introduction, methods, results, discussion. Each manuscript should contain key
words and summary on a separate page. Lengthy manuscripts are likely to be returned to authors for shortening.
The discussion in particular should be clear and concise, and should be limited to matters arising directly from
the results. Number of the tables and figures are unlimited but within reasonable limits, otherwise they are to be
returned for shortening. Short notes and original observations are presented in a brief form. They should follow
the standard format of introduction, methods, results and discussion, but no summary is required and they should
not exceed 500 words with five references and one table or figure. Case reports should contain no more than 400
words with one figure and five references. ORL workshops describe technical innovations or modifications that
may be useful in practice. These articles should contain less than 500 words and no more than two figures and
five references.

Typescripts

The manuscript MUST be accompanied by a diskette or CD ROM. It is essential that the manuscript (in 1 copy)
be clearly reproduced (laser printer) with adequate space for editorial notes. Papers must be printed on A4 paper
(210:297mm) on one side of the paper only with double spacing and 4 cm margins. Manuscripts that do not
conform to these requirements will be returned to the authors for recasting. Each paper should contain
illustrations with legends in the text.

References should be typed with double spacing and each starting from the new line in the alphabetic order of
the authors names. In the text, references should be numbered in brackets.

Diskettes

Manuscript may be submitted on 3,5 inch diskette or CD ROM. One paper should be written as one file only.
Disks must be clearly labeled with the name of first author, manuscript number, software used and the name of
the file to be processed. It is important that the material submitted to the editors in disk form must be
accompanied by two copies as above. The legends for illustrations should be included in the disk. Whilst most
computer and word processor disks can be accepted the preferred combination are either — Microsoft Word for
Windows 97, Microsoft Word 2000 or Microsoft Word 2002 (XP).

Reference

It would be helpful for some authors to read an excellent book that has been written for doctors whose first
language is not English: "Writting Successfully in Science", M. O'Connor, Chapman & Hale, 1991, ISBN 041
446308.
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MKEH<BY IH>IBKDB

Klhbfhklv ih~"ibkdb azZz q_+uj_ phfejz

>ey hnhjfe_gby ih?ibkdb <Zf g_h[oh”~bfh
hiezlblv klhbfhklv ih*ibkdb ihglh\uf i_j \h~hf
aZihegblv ijbez]zZz _fuc gb _ 1Zehg b dhibx d\blZgpbb h[ hieZz
] "Zdpbx ih ZCpukmilerepoypr, Poccus,, Cankr-Ilerepoypr 197022, a/s 182

IHoanmucHoM TAJI0H

l[jhrm ih”ibkzZlv f_gy gZ mjgZe

«Folia Otorhinolaryngologiae et Pathologiae Respiratoriae»

N B H BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI
F_klh jZzZ[hlu b "he ' ghklvBBBBBBBBBBBBBBBBBBBBBBBB

>hfZrgbc Z"j_k BBBBBBBBBBBBBBBBBBBBBBBEBBBBBBBI

EbqgZy ih"ibkvBBBBBBBBBBBBBBBBBBBBBB

GZjz\g_ k hjb]bgZehf ijbgbfzxlky dk_jhdhibb ihAibkguo 1Zehgh\
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OTtnaneHHble pe3y/ibTaThl Ja3epHOii MUPHMHIOIIACTUKH

F K lem gbdh\ K < Nbebfhghh\H 2. Y] 69
JlaTeHTHBII MapagapuHIeaJbHbIH a0cUecc, TPYAHAS TUATHOCTHKA .........oooieeeireenieeeiireesieessireenieessineensessnens 74

DZji_gdh : < RZogZaZzZjh\ : W... Khidh H .G . 74

DZn_"jZ hlhjbgheZjhglheh]hh. s 74

KE;=FM BT ZAdZAZBE NN Z bbbt 74
(@ o1 10>V Y/ USRPPPPPPRR 80
INSEFUCTIONS 10 AUENOTS. ...c.oviiis ettt 84
R o0 (005 1 (130107 (0 N OO PP PP PSP PRRPRN 85

COMEPIKAHME ........eeeivreneeenieaseesteesteesteeseeaseeaseesseesseasseasseasseaseesseesseesteeseeaseesseeaseeaseenseanseesseaseenseesseesseaseeaneesneenseenseenes 86



JROLD 2ZWRUKLQRODU\QH#RZDODRILFD 9RO 87

© IAO-HNS 2004

| j_i_gZldZ “himkdZ_Iky lhevdh k jZaj_r_gby j_~"Zdpbb kkuedZ gZ "mjgZe hJ)
>bazZcg b \_jkldz

RZogZazZjh\ : W



