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COMPARATIVE MORPHOLOGY OF RESPIRATORY SYSTEM OF HUM AN AND SOME
SPECIES OF LABORATORY ANIMALS

The analysis of contemporary publications, congigethe investigation of morbidity rate of respat diseases has
been made. The advanced views on morphologicalqgtieus of the onset of bronchopulmonary patholbgye been defined. It
has been found that there are no sufficient dath migard to comparative morphology of respirateygtem of human and
laboratory animals to date. No data related topmological studies of comparative analysis of negpry organs of laboratory
animals, whose bronchopulmonary system, in a gaictorrelation, maximally corresponds to humarpirasory system
structure has been found, aimed at carrying ouptielinical and experimental studies.

Keywords: comparative morphology, respiratory system, labmy animals, human.

The analysis obtate ofhealth of Ukrainian population for the recent decatiowed the stable
negative tendency of growing incidence rate andiglemce of diseases, reduction of absolute size of
population due to increasing mortality rate [7].eT¢$cientific prognoses define the follow up growth
negative changes in these parameters, unfavorathliewhe whole nation [7, 12, 21].

Respiratory disorders are still considered to lgenttost widespread pathology in the structure of
morbidity of Ukrainian population. In 2012 thentkency of reduction of morbidity rate of respirgtor
diseases by 9,6 % was registered, as compared?0d®, i.e, lowering from 17 701,9 to 16 017,0 per
100 thousand of adult population (18 — 100 yrs)l @ecrease by 8,0 % as compared with 2011.
Reduction of prevalence of respiratory disease®, b6 was also registered, as compared with 204.1, i
from 24 096,5 to 22 595,5 per 100 thousand oftgehpulation, and by 4,6 % as compared with 2007.
Pneumonia takes the leading place in the structurespiratory diseases morbidity [12]. While inl20a
pneumonia morbidity tended to increase by 16,0%0aspared with 2007, then in 2012 it was reduced
by 16,2 %, i.e., from 494,3 per 100 thousand afltagdopulation to 414,4. It should be noted that
decrease in morbidity was observed in all regiotrs.2012 the highest pneumonia morbidity rate was
registered in the following regions: Kirovogradska575,3; Kyivska — 685,5; Zhytomyrska — 495,1;
Poltavska — 559,1 per 100 thousand of adult populalNo changes in pneumonia mortality rate have
been registered, accounting for 11,8 per 100 thmhs&adult population in 2012 (2006 — 11,7) [13].

The significant prevalence of tuberculosis anddtifeis disease has postponed the problem of
allergic diseases. At the same time many reasxissto consider them as the most widespreacsise
among the others. According to major investigattBs25% of the population is suffering from theses
diseases and they are tending to rise. Numeroukcatibns have proved that the reliable information
about the prevalence of allergic diseases (asagethe majority of others) can be obtained by psgpo
oriented investigations only [16].

The human respiratory system consists of tissugajans that provide pulmonary ventilation and
pulmonary breath. The airways include: nose, nasalty, nasopharynx, larynx, trachea, bronchi and
bronchioles. The lungs consist of bronchioles dwelbdar saccules, as well as arteries, capillanebveins of
pulmonary circulation. Elements of the musculodklesystem, associated with respiration, are: ribs,
intercostal muscles, the diaphragm and auxiliaspiratory muscles [3, 20]. But no distinct compsaeat
anatomy of respiratory system of human and expetahi&boratory animals has been provided.

The impact of harmful exogenous factors takes #edihg place among the reasons that
contribute to the increase of incidence rate opirasory system pathology. Consequently, the basic
studies of morphological changes in the lungs, égeduby the influence of unfavorable environmental
factors, are crucial [15].

Recently, the experimental studies have been lmainged out in the field of pulmonology, aimed
at the development of measures of prevention amitaliion of stress lesions of the lungs [19]. A
profound knowledge in the structural changes ofruary tissue, caused by chronic stress, shoube to
acquired to carry out such scientific investigasionowever, scarce publications, eliciting thisiessre
found in the medical literature to date [8]. Expeental studies are mainly performed on lab ratserAf
macroscopic examination of chest organs, samplihgpudmonary tissues for light microscopy is
performed, but no description as for the similaucural organization of the lungs of rats and hospa
available in the literature, is found and, therefadhe problem of the possibility to implement theta
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regarding the morphological changes that develdhdérungs by chronic tension in different termstsf
impact on the human body remains disputable. Baitfélow-up advanced study of morphofunctional
changes that occur in the lungs under stress isgant task that can be the grounds for furthercbes

for ways of prevention and treatment of bronchomulary pathology, caused by the chronic stressand i
the current concept in contemporary morphologicadrece, and the selection of laboratory animalseto
used for experimental study needs to be clarified.

Active social and economic activity of the indivadus one of the reasons of the outcoming
natural qualities of the ecological environmentcbonditions of unfavorable ecological environment a
environmental maladjustment is formed, leadingh® occurrence of respiratory diseases in children.
Outcomes of evaluation of the elemental homeostadisate about the involvement of environmental
factors in the formation, recurrence and chront@raof this pathology, stipulate the features lodit
progress and response to standard treatment. Tve &bthe grounds for inclusion of the analysishef
elemental composition of the body, including tomied potentially toxic substances, in the survey of
children with respiratory system diseases withhertsolving the problem of conducting the detoxarat
activities, the correction of the mineral statugp@nment in patients with respiratory system paiggl
[11]. Nevertheless, no common approach to the stfighyenatal and postnatal development of organs of
respiratory system exists, as well as common opiasfor which spices of laboratory animals shddd
used to carry out the experiment.

Harmful substances contained in emissions of esthgases of cars have an extremely negative
impact on human health. The analysis of statistieah and estimates of the negative impact of motor
transport on the environment and the populatiothefnear abroad countries shows that the total atmou
of emission of pollutant substances in the atmospigenearly 21.2 million tons annually, includihg.2
million tons (90%) from the motor transport, and nillion tons from other emissions [17]. Most
studies, aimed at the study of impact of motor dpamt on human health, are associated with the
respiratory disease morbidity. Numerous studieabdish a relationship between the transport emissio
and a variety of symptoms and diseases of theredepy system [2, 5, 10,18,]; therefore, the urgent
problem for the scientists is to find and develop hew methods of correction and treatment of argdin
the bronchopulmonary system, as well as conduatingre-clinical studies. Efficacy of preclinical
studies will be fully dependent on the selectionspices of experimental animals with subsequent
implementation of the findings in human body.

Currently the researchers are facing number of toquessregarding the functional state of the
respiratory system, concordance of its functioniigle performing daily physical activity, diagnosi$
early lesions with evaluation of physical activdapd working capacity of patients, aiming to depelo
early prevention and rehabilitation for improvingetquality of life for this category of patients].[6
Difficulties of diagnosis of the initial manifestans of functional changes in cardiovascular systém
patients with this pathology are common, especthlyr objectification of using instrumental appehas
in the minor clinical course, with short duratioh the disease and lack of pronounced clinical
symptomatology, as, basically, young people, behmg most promising age group of the working
population, suffer from bronchial asthma with mirahinical course. It is this reason that makes the
optimization of early diagnosis of lesions onsetha respiratory system functional state in théqlaigy
of respiratory organs as one of the most imponggdical and social issues [2, 18], and the devedmpm
of the effective mechanisms for this scientific [geon implementation is in direct proportion to the
correctness of the preclinical experimental stydiagried out on laboratory animals.

Common features are presented in risk factorsjcalil€manifestations of lung diseases and
cardiovascular system, whereas in pathogenic métrharthere are issues, which are not only common
but also disputable, stipulating the guidelinestf@ investigations in conjunction of these patbial
conditions that determine the direction of studié$h a combination of these pathological conditiphs
4, 6, 8, 14]. Their careful consideration will bé&hthe development of concepts in correction, [prgs
and prevention of the development of respiratostesy aggravation, and conduct of preclinicaldris
the mandatory component of the effective implem@maof any complex in treatment of organs of
bronchopulmonary system that is rather topicalinihamcement of the efficacy of treatment and quality
life of patients.

s i 0

Theanalysis of national and foreign publications, edesng the problems of morbidity, ageing,
features of the respiratory system structure, igreft interest among the national scientists duigst
widespreadness. Search for new effective methogsesfention and treatment of lesions of respiratory
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system, requiring preclinical trials, is an urgéagk of contemporary theoretical and clinical midic

Preclinical studies cannot be conducted withoutphological grounding of the selection of the spioks
laboratory animals, whose organs of respiratoryesysare the most similar to the structural orgarora
of human bronchopulmonary system.

Therefore, the oncoming research will encompassdngparative analysis of the morphology of
human respiratory system and some laboratory asifnals, dogs, rabbits, guinea pigs) in terms ef th
definition of the most suitable species for expemtal modeling of pathological conditions of
bronchopulmonary system and monitoring of the éffeaess of preclinical trials and various treattmen
methods, aimed at implementation of the findingghe human body that will promote the complete
medical and social adaptation of this complicaiegory of patients.
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MOPIBHSIVIBHA MOP®OJIOT' TSI OPTAHIB
JUXAHHS JJIOAWHU TA JEAKUX BUAIB
JJABOPATOPHUX TBAPUH
Binam C.M.

IpoananizoBaHo CydacHi JiTepaTypHi [pKepena
NPUCBSYEHI  JIOCHTI/DKCHHIO — 3aXBOPIOBAHOCTI  OpraHiB
IUXaHHS. Bu3Ha4yeHi  HEPCHEKTHBHI  MOMSIAM — Ha
MopdooTiuHi  TepefyMOBH  BHHUKHEHHS  ITaTOJIOTI{

CPABHUTEJIBHASI MOP®OJIOI'sI OPTAHOB
JBIXAHUS YEJJOBEKA U HEKOTOPBIX BU1OB
JABOPATOPHBIX )KUBOTHBIX
Bbumam C.M.

ITpoananu3upoBaHel COBPEMEHHbIE JIUTEpaTypHbIE

HUCTOYHHUKH, TIOCBALICHHBIC HMCCICOAOBAHHUIO 3a00J1CBaEMOCTH
OpraHoB JbIXaHWUS. OnpeneneHbI TNEPCICKTUBHBIC B3TJIAAbl Ha
MOp(bOJIOI‘I/I‘{eCKI/Ie OpeAnoCblUIKM BO3HUKHOBCHHUA IIaTOJIOTHUU
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OpoHXO-JIeTeHEeBOI CHCTEMH. BcraHOBIEHO, MmO icHYeE
HEJOCTaTHbO CYYaCHMX J@HMX IIOAO IOPiBHSIBHOT
Mopdosorii opraHiB AMXalbHOI CHCTEMH JIIOJMHH Ta
nabopatopHuX TBapuH. BiacytHi mani MopdoJoridHHX
JNOCII/UKEHb  I0J0 MOPIBHSUIHOTO — aHalli3y OpraHiB
JUXaHHS JJADOPATOPHUX TBApHH Y SKUX OpPOHXO-JIEreHeBOi
cucTeMa , y HPHUHIUIIOBOMY BiTHOIIEHHI, MaKCHMAaJbHO
BIJIIOBiIa€ OyMOBI OpraHiB JUMXaHHS JIIOAWHH 3 METOIO
MPOBEAEHHS  JOKIIHIYHAX Ta  EKCIEePUMEHTAIbHHUX
JOCITiIKEHb.

KumrouoBi ciioBa: mopiBHsuibHa MOPOIIOTisi, OpraHu
JIMXaHHs, Ja0OPATOPHi TBAPHHH, JIIO/IMHA.

OpOHXO-JIETOYHOH CHUCTEMBI. YCTAHOBJECHO, YTO CYIIECTBYET
HEJJOCTaTOYHO COBPEMEHHBIX JAaHHBIX 10 CPaBHUTEIBbHOMN
MOP(}OJIOTUH OPraHOB JABIXAaTETbHOH CHCTEMBI UENOBEKa U
1a00paTOPHBIX JKUBOTHBIX. OTCyTCTBYIOT JTaHHBIE
MOP(}OJIOTHUECKUX HCCIEOBAHUH MO CPAaBHUTEIBHOMY aHAIU3Y
OpPTraHOB [bIXaHUS Ja0OPAaTOPHBIX JKHBOTHBIX Yy KOTOPBIX
OpOHXO-JIETOYHas CHCTeMa NPUHIUINUAIBHO MAaKCHMAaIbHO
COOTBETCTBYET CTPOCHHIO OPTaHOB JBIXAHHS UENIOBEKA C IIENBIO
MIPOBEACHHUS JOKIMHUYECKHAX " SKCIICPUMEHTAIILHBIX
UCCJICIOBaHUM.

KiroueBble ci10Ba: cpaBHUTENbHASE MOP(HOJIOTHS, OPraHbl
JIBIXaHUsl, T7a00PaTOPHBIE XKHUBOTHBIE, YETOBEK.

Crarrs Hapginoia 11.02.201%.
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HARNOR L TR M IAIICK)

CAXAPHBIV TUABET Y BHE3ATTHASI CMEPTH: PEIIEHHBIE 1 HEPEIIIEHHBIE
BOIIPOCHI

CaxapHblif T1abeT B COBPEMEHHOM MUpE SIBIISIETCS OJHON M3 BaKHEHIINX MEANKO-COLMAIBHBIX Ipodiem. Cunraercs,
9TO CPeIHss MPOMOJDKUTENILHOCTD JKM3HU IAIMEHTOB ¢ caxapHbIM amaberoM Ha 10 et Menslne, dyeMm y ymn Oe3 HapylIeHHs
YTJIEBOIHOTO 0OMEHa, @ OCHOBHOM MPUYMHON CMEPTH SIBIIAIOTCS CEPIEYHO-COCYIUCThIE 3a001€BaHMsI, CPEAU KOTOPBIX BHE3AMHasI
cepieyHas cMepTh cocTaBisier okoio 50%, 4To moATBepXKAAETCA JAHHBIMH MHOTOYHMCICHHBIX HccienoBaHuii. OmHaKo 10
HACTOSILETO MOMEHTA OCTAETCs HE BIIOJHE SICHBIM, YTO SIBISAETCS MPUYMHOMN MOBBIIIEHHOTO PUCKA BHE3AIIHOW CMEPTH Y JaHHOM
KaTeropuu OoNbHBIX. [laHHBIA 0030p JUTEpaTyphl MOCBAILEH aHAIM3y COBPEMEHHBIX NAHHBIX OTHOCHUTENBHO BO3MOXHBIX
IIPUYUH BO3HUKHOBEHHMSI BHE3AITHONH cMEPTH y OONBHBIX CaXapHBIM IHAa0ETOM: COUETAaHMIO C HIIEeMHYecKOW OO0Je3HBbIO cepala,
IChYHKIHEH JIeBOTO JKEITyA0UKa, POJIM CIPOBOLUPOBAHHBIX THIIOTIIMKEMUEH apUTMHH, Pa3BUTHIO AHa0eTHUECKOH aBTOHOMHOI
HelponaTuu.

KiroueBbie cjioBa: caxapHblid [u1ader, BHe3anHas CMepTh, (PaKTOPbl pUCKa.

Caxapupiii quaber (CII) B COBPEMEHHOM MHpPE SBJISIETCS OMHOM W3 BaKHEHIIUX MEIUKO-
couuanbHbX mpobsieM. [lo manHbIM MexayHapoaHoi muadetudeckort deneparuun B 2011 1. B Mupe
KOJIMYECTBO JIFOJICH, UMEIONINX caxapHbId auader, mocturino 366 muH, a k 2030T0oay 3TOT moka3aTelb
moxet mpesbicuTh 550 MitH [1]. B Hacrosiiiee Bpems, 1Mo JaHHBIM MHHHCTEPCTBA 37PABOOXPAHCHUS B
Vkpanue opunmansao 3apeructpupobano 1 M. 300001bHEIX caxapHbIM AuabeToM [5], HO, IO MHEHHIO
JKCIIEPTOB, 3Ta IM(pa 3HAYUTEIBHO BHIMIE MW jgocturaetT 3 MiH. CuMTaeTcs, 4YTO CpeIHssA
MPOJIOJDKUTENBHOCTh Jku3HM manueHToB ¢ CJI Ha 10 mer MeHbine, yeM y Jnui Oe3 HapyIICHHUS
YIJIEBOJHOTO 0OMEHA, 8 OCHOBHOM MPUYHNHOIN CMEPTH SBIISIOTCS CEPACYHO-COCYIUCThIC 3a00aeBans [1],
cpeaM KOTOPBIX BHe3amHas cepaeunas cMepth (BCC) cocrasmser okoio 50%, uro moArBeps:kaaeTcs
JAHHBIMU ~ OMYOJIMKOBAHHBIX  TOMYJSIUOHHBIX  JMHUJIESMHUOJIOTHYSCKUX  HCCIeNoBaHWid. Tak BO
OpemunreMckoMm wuccinempoBanun CJ[ ObIT acCOUMUPOBAH C TOBBIMIEHHBIM, TOYTH YETHIPEXKPATHO,
pruckoM BCC st 1060 BO3paCTHOM IPYIIIEL; Y KEHINH CYIIECTBEHHO CHIbHEE, ueM y MmykuuH [20]. B
uccienoBanun MenunuHckux cectép (Nurses’ HealthStug [7], B xoropoe Bouuio 6onee yem 120 Thic.
*eHIIUH B Bo3pacte 30-551et, nepruon HaOmoneHus coctaBui 22 roja, ObUTO TOKa3aHo, YTO BHE3AIMHAS
CMEpTh OKa3bIBajach nepebiM mpuzHakoM CC3 B 69% ciaygaer. B stom uccinenosanuu CJ| yBeauunBai
puck BCC TpéxxparHo, TOTJa Kak apTepralibHas TUIIEPTESH3US MOBbIIIala ero B 2.5pa3a, a 0XKUpPEHUE - B
1,6 paza. Bzaumocss3p Mexay caxapabiM auadbetom u BCC onenuBanu u B uccienoBanusx Honolulu
Heart Program [9 Paris Prospective Study [14fpu 3ToM OGBIIO TIOATBEPIKAEHO, UTO CaXapHBIH quadeT
CITYXHUT MolHeH M daktopom prcka BCC.

OpHako, HECMOTPS Ha Ka3aJloch OBl JTOCTATOYHOE KOJMYECTBO HMCCIEIOBAHWH, MOCBSILEHHBIX
pucky BHe3amHOW cmepté Ha ¢one CJl, MO HACTOSIMIETOMOMEHTAOCTAe€TCS HE BIOJHESICHBIM, YTO
SIBISICTCSL  TMPUYMHOW — momoOHOW  accormumaruu -  UWBC,  IHCOYHKIUAIEBOTO — JKEIyIOYKa
(YDK)unucnpoBoIMpoBaHHBICTHIIOTTHKEMUCHAPUTMUH.

W3BecTHO, YTO B MOMyNsuuu OOJBHBIX, MepeHecmmnx HHpapkT mMuokapaa (MM), mmarHoz CJJ
yBemuunBaer puck passutus BCC [7, 17, 18]. Cuuraercs, 4YTO PHCKBO3HHKHOBEHHUICEPIETHO-
cocyaucroicMepTiupaBHo3HaueH y 6onbHbIX ¢ CJ] 2-ro Tuna 6e3 UBC u y nun, nepenecunx MM, Ho 6e3
CA. Kpome Toro, Hanmnune CJI noseimaet puck BCC y nmanmenTos, nepenectmx MM, ¢ comyTcTByromeit
cepneunoii uHemoctarouHocThio (CH). ITo mammeiM wuccinemoBanumss CHARM, mammume CJ[ Obu1O
HE3aBHCHUMBIM TpeauKkTopoM cMmepTHocTH, BKmodas BCC, y mammentoB ¢ CH BHe 3aBUCHMOCTH OT
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