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Summary

Functional activity of pulmonary surfactant was studied in patients with malignant tumors and nonspecific
inflammatory process in the lung tissue. Minimal and maximal surface tension (ST), hysteresis form, and stability
index (SI) of bronchial lavage fliud were estimated with Willihelmi’s surface balance. The static surface tension of
expirated condensate was studied too. The study resuts showed the significant decrease of surface active property
of bronchial alveolar lavage fluids during pneumonia (S1=0.58+0.04, /KO.001). During the examination in patients
with cancer progression, differences in ST and SI parameters were noted. The extreme depression of surface active
properties (S1=0.41+0.03, p<0.001) was noted in patients with the I11—IV stage of lung cancer with expressed
tumor germinatings into lung tissue and with atelectasis, while in earler stages of cancer, these ST parameters did
not differ from those ones in pneumonia (S1=0.62+0.06 and S1=0.58+0.04 respectively). That points on the
nonspccifics of functional surfactant activity depression during the tumor progression. During the expirate study,
the insufficient increase of static ST was noted in pneumonia and cancer patients in comparison with controls.

Pesome

MpoBoannocb uccnefoBaHne GYHKLUWOHaNbHOW aKTUBHOCTM Jlero4yHoro' cypdakrtaHta y 601bHbIX €O
3/10Ka4YeCTBEHHbIMW HOBOO6GpPa30BaHUSAMU N HECNCLUUPUYECKNUM BOCMaNUTeNlbHbIM NPOLECCOM B TKaHW NIErkoro.
C NOMOLLbI0 MOBEPXHOCTHbLIX BECOB BunbrensMu onpefensiincb OCHOBHbIE MOKasaTe/I NOBEPXHOCTHO-aKTUBHbIX
cBoiicTB: MHMUH. n MHMakc., neTna ructepesmca n MC 6poHX0anbBeONAPHbIX CMbIBOB. MccnegoBanoch Takxe
ctatuyeckoe MNMH KoHAeHcaTa Bnarv BblfblXaemMoro Bo3gyxa (akcnuparta). Pe3ynbTaTbl UCCNefOBaHUA MoKasanu
[OCTOBEPHOE MOHWMXXEHNE MOBEPXHOCTHO-aKTUBHbIX cBolicTB BAC npu nHeBmoHun (MC=0,58+0,04, /K0,001).
Mpwn uccnegoBaHun 60/bHbLIX C ONYX0J/IeBbIM MpPOLECCOM Habnwpfanucb pasnnuusa B nokasatenax NH un NC. Y
60NbHbIX pakom nerkoro Ill—IV cTeneHW C BbIpaXeHHbIM BOBMEYEHUEM JIEFrOYHONW TKaHW W pasBUTUEM
aTenekTasoB Habnwpganocb 3Ha4YMTe/IbHOE YrHeTEHWEe MNOBEPXHOCTHO-aKTUBHbLIX cBolictB (LN C=0,41+0,03,
/K0,001), Torga Kak npu HebonbWNX CTeNeHAX pa3BUTUA paka nokasatenu MMH AOCTOBEPHO He OT/IMYANUCL OT
TakKoBbiX Npu MHeBMOHuMNM (UNC=0,62+0,06 n 0,58+0,04 CcOOTBETCTBEHHO), 4YTO CBWUAETE/NIbCTBYET O
HecneumPUUHOCTN YyrHeTeHMA (YHKLMOHaNbHOMW aKTUBHOCTU cypdaKTaHTa MpWM 0NyxoseBoM pasButuu. Mpu
nccnefoBaHMM 3KcNMpaTta OTMeYasnoCb He3HauyuTesIbHOe YBe/ln4yeHue cTaTuyeckoro MNH npuv NHEBMOHUMK U
3/10Ka4eCTBEHHbIX HOBOOOPAa30BaHUAX MO CPABHEHUIO C KOHTPOJIEM.

B nocnegHue rofbl KAMHULUCTbI OTMEYalOT 3HAUYUTENb-
Hbli POCT 3/110KAYECTBEHHbIX ONYXONein Nerknx B Halel
cTpaHe n 3a pyb6exom [8]. C 1981 r. pak nerkux spnsetcs
camoli 4acTOli 3/10Ka4YeCTBEHHOW OMYyX0NAbk B MUpe MO
Temnam pocTa 3aboneBaemMocTu u cmepTHocTm 14]. K
HacTofAlWEMY BPEMEHW MOABUAUCL [JaHHble, CBUAETENb-
CTBylOUIME, 4YTO OAHUM W3 BaXHEWWMX MexXxaHW3MOB B
pasBUTUK OMNYXO0/aM, B TOM 4Yucie B nerkux [3], sagnawTca
HapyweHns B obMeHe NNNUAOB M XMUPHbIX KucaoT [9,12,
16,20]. B cBA3M C 3TUM HaM MpPeACTaBAAN0Ch UHTEPECHbIM
M3Yy4YnTb CTEMNEHb BOB/IEYEHHOCTN Cyp(PaKTaHTHON CUCTEMbI

Nerknx Kak OCHOBHOIO MCTOYHWKA NUNUAOB TPaxeoOpOH-
XNanbHOro COLEepPXMMOro B 3TOT MpoLecc.

Ha npakTuke Haub6onee HafeXHbIM CMocobomM rosny-
YeHWS WMHGpOPMALUN O COCTOAHUM cypdaKTaHTa Jerkux
ABNAEGTCA U3y4yeHMe NOBEPXHOCTHOro HatsxeHua (MH) c
onpefeneHuem uHpekca cTtabunbHoctu (UC) wn netm
ructepesnca [6]. 3ToO eAMHCTBEHHbI MeTOA, NO3BONSA:
IOWKnii nNpaMo oueHuMBaTb (YHKLWOHaNbHOE COCTOSHUE
NeroyHoro cypgakrtaHTa, CYAWTb O €ro KayeCTBEHHOM
coctaBe M pesepsBax [5]. MOCKOMbLKY B MocnefHee Bpems
B KayecTBe WH(pOpPMaTUBHOro cnocoba OLEHKWU noBepx:



HOCTHO-aKTUBHbIX CBOMCTB /I€rKOr0 LWWPOKO WUCMOMb3Y-
eTca KOHAeHcaT Bfaru BblAbixaemoro sosgyxa — KBBB
(skcnupat), uccnegyemblit, 04HAKO, HeETPagULMWOHHLIMM
crnocobamu namepeHunsa MH [1,7], Mmbl TakXXe napannenbHo
nuccnefoBany KOHZeHcaT ¢ onpefeneHmem ctatuyveckoro MH.

Ana onpegeneHns MHwMH u TMHMake ucnonb3oBanu
MOAN(ULMPOBaHHbIE Becbl Bunbrensmu. O6Wan KOHCT-
pyKuus npubopa v onucaHue MeTOLUKU W3MEPEHUS CM.
E.H.HecTepos, 1974 r. NC Bbiuncngerca no Knemenrcy
[FO]. PesynbTaThl 06pabaTbiBain MeTO40M BapuaLMOHHOWM
CTaTUCTUKU C UCnofib3oBaHuem /-kpuTepusa CTblofeHTa.
MaTtepuanom pfns wuccnegoBaHna Ccnyxunm 6poHxoanb-
BeonspHble cmbiBbl (BAC) u akcnupaT, cobupaemble y
60MbHBIX. ONA nonyyeHms cmbiBa mcnonb3oBanu 200—
250 Mn CTEpUNbLHOTO M30TOHMYECKOTO pacTBopa Xxjopuga
HaTpusi. [epBOHa4YanbHO BBOAMIM B AblXaTe/bHble MYTK
35—40 Mn, ¢ 2-KpaTHbIM BBEAEHWEM W OTCacbiBaHMEM
3TOW MopuumM pacTBOopa xnopupa Hatpus. Ty npouesypy
NPoBOAMAN O HakKOMAeHWs o6bemMa Nosy4yaemoro CmbiBa
80 mMn, Heob6xo4MMOro ANA MPOBELEHUA MCCef0BaHMSA.
KBBB (akcnupat) cobupanu HaTowak, B yTPeHHUe 4achl,
nocfie NponosackMuBaHWa POTOBOM MOMOCTU TeNNOW BOAOW
no MeToAnKe, onucaHHoii F.M.CugopeHko [7], B obbeme
10 mn.

O6cnepoBaHbl 115 60MbHbLIX ¢ 3a601€BaHUAMU OPraHoB
OblXaHua, pasfeneHHblX Ha 3 rpynnbel. Y 73 U3 HuUx
rTMCTONOTMYECKN BEPUPULUPOBAH fUATHO3 3/10KAYECTBEH-
HOM onyxonu nerkux (67 MYXUUH U 6 XeHWUH), y 42
4yenoBeK CTaBUICA LUATHO3 NMHEBMOHUU. Y 62 60NbHBIX C
OHKOMaTONOrnein ycTaHoB/IeHA LeHTpasbHas hopma paka
nerkoro, y 11 — nepudepuueckas. Mpu rucronormye-
CKoM mnccnegosaHun y 41 (56,5%) nayuneHTa BbiABNAACA
MAOCKOKMETOYHbIA pak, y 18 (24,5%) — yMepeHHO
anddepeHumMpoBaHHas afjeHokapunHoma, y 7 (9,5%) —
mManoangdepeHunpoBaHHaa afeHokapuuHoma, y 4 (5,5%)
— HeaupdepeHLMPOBaHHbIA pak ny 3 (4%) — pak 6e3
YTOYHEHNS.

1-10 rpynny cocTtaBuam 42 naymeHTa C BOCNasuTeNb-
HbIM MPOL,ECCOM B TKaHW flerkoro. Mpu mocTynneHun Ha
PeHTreHorpaMmax rpygHoil KneTku BbiABNANACh O4YaroBas
MHUNbTPaLns B NMpegenax O4HOTO WAW HECKONbKWUX Cer-
MEHTOB, Aonesass UHMuUAbTpauua, y 6 (15%) uvenoBek
fedopmauma neroyHoro pucyHka. Y 38 (90%) uenosek
Habnoganacs Temnepatypa 38— 39°C, Kawenb CO CAU3UC-
TOA MOKpoTol — y 39 (93%), oabluka — Yy 2 (5,5%)
60nbHbIX. COQ y 60nbHbIX 1-i rpynnbl 6bina paBHa 22 +5
MM/4, nelikoumntel — 9,6+ 1,7 xKO9/n. CpegHsAs npogon-
XWUTENbHOCTb NpebbiBaHUA B CcTauuMoHape cocTaBnsna
1942 cyr.

Bo 2-10 rpynny sownu 34 60/IbHbIX PakoMm Jierkoro ¢
He ACHbIM [0 6uMONCUKM KAWHWYECKUM fmarHosom. [Mpu
PEeHTreHonornyeckom 06cnefoBaHUN Yy HUX, KaK NpaBuno,
BbISIBMIA/INCb CETMeHTapHble WAW [0NeBble 3aTEHEHUSA MO
TUMY BOCMANUTENbHOW MHpUAbTPauumn. MNoBbileHNe TeMne-
patypbl Habntoganocb y 29 (85%) 4yenoBek, KpoBoXap-
KaHbe — y 11 (32%), oablwuka — y 7 (20%) uyenoBek.
Mpn na6bopaTtopHoM wuccnegosaHun CO3I cocTaBnana
25+7 mm/y, nelikountel — 8,1 £3,3 x 109/n. ¥ 8 (23%)
YesioBeK Ha TOMOrpammax Onpefensanoch CyXXeHue npoceeta
6poHx0B, ¥y 2 (6%) 4enoBeK — TeHb ONyXO0/u.

3-10 rpynny coctaBunmn 39 naunMeHTOB C XapaKTepHbIMK
KJIMHUKO-PEHTIeHO/JIOTMYeCKUMUN NPU3HaAKaMn: OTYETIMBO
BbIAAIBNANCHA aTenektas, YMeHblUeHuWe [ONW JIErKoro B
o6beme. Ha Tomorpammax — BblpaKeHHbIli 6poHXOCTe-
HO3, TeHb onyxonu, y 6 (15%) uyenosek “KynbTa
6poHxa”. KoHTponem cnyxunn BAC n3 HeNoBpPeXAeH-
HbIX 30H MPOTMUBOMOMIOXHOTIO /IErKOr0 Yy 60/bHbLIX C MHEB-
MOHMe. B KauecTBe KOHTpona ana KBBB ncnonb3oBanu
mMatepuan, NoflyuyeHHbl# 0T 17 601bHBIX C 3a60N1eBaHUAMMU
XeNnyLo4YHO-KNLWEYHOTrO TpakKTa u 24 CTY[AeHTOB.

MonyyeHHble faHHble npeAcTaBfieHbl B Tabnuue. B
X0fe BOCNANWTeNbHOro npouecca y 60nbHbIX 1-i rpynnbl
3HaunTeNbHO yBennymusanock NHMA ymeHbLWanach nnowanb
neTnun rucTtepesmca (CM. pUCYHOK, a). Hab6nwpganocb
pocTtoBepHoe (p<0,001) ymeHbweHne NC. NC BAC xapak-
Tepu3yeT B OCHOBHOM COCTOAHWE anbBeONSAPHOW BbIC-
TUNKW, T.e. COGCTBEHHO BHEK/IETOYHOTO MOBEPXHOCTHO-
akTuBHoro cnoa [10]. T0o3TOMYy YyMeHbLUEHWE ero npu
MHEBMOHUM MPAMO CBUAETENbCTBYET O CTEeMeHU WHTEH-
CUBHOCTW AECTPYKTUBHbLIX MPOLECCOB B CypaKTaHTHOW
cucTeme.

Y 60/bHbIX 2-i 1 3-ii Tpynn npu ob6cnefoBaHUUN BbIsAB-
nAanacb pasfinyHas KapTuHa MNOpaXeHuih cypdakTaHTa
npu onyxofieBom npouecce. Tak, y 60AbHbIX 3-i rpynnbl
onpefensanocb 3HayYuUTeNbHOe CYXeHuWe MNeTnn rucrepe-
3uca (cm.puc.,6), MC noHwmxancsa go 0,41 (p<0,001), uto
CBUAETENbCTBYET O BbIPaXXEHHOM YrHETeHWUU MOBEPXHOCTHO-
aKTUBHbIX CBOWCTB, WCTOLWEHUN BHYTPUKIIETOUHBIX pe3ep-
BOB cyp(hakTaHTa. Takoe yBennyenue NMHMMH He cooTBeT-
CTBYeT AaHHbIM Reitz [19] n Snyder [18] 06 oTHOCUTENL-
HOM YMEHbLUEHUWN MPOLEHTHOro KonuMyecTBa (hochaTugnn-
xonumHa (®X) npu onyxonu. EcTb NpeanonoXeHue, 4yto
B XO/ie OMYyXO0JIEBOr0 Pa3BUTUA MOXKET 3HAYNTE/IbHO MEHATLCA
KOHUeHTpauna LAM® [3], KOTOpbIl NpuHMMaeT y4yacTue
B perynauum untuguHdocgatHoro nytm cuHtesa e X [2].
OpfHako, BepoATHee BCero, 3HauyuTeNbHOE YrHeTeHue
MOBEPXHOCTHO-aKTUBHbIX CBOWCTB MPW OMNYXOAU MOXET
NPOUCXOAUTb 3a CYET U3ObLITOYHOTO HaKOMEHUA HeHachl-
ueHHon pakumn ®X B cyphakTaHTe. M3BECTHO, 4TO
ONyX0/ieBble KNETKW CNOCOOHbI perynmpoBaTb aKTUBHOCTb
aunn-KoA-TpaHcepes, KOHTPONMPYHOLWMX Nepepacnpe-

Ta6bnuua

MoKa3aTenn MOBEPXHOCTHOM aKTUBHOCTU y 60NbHbIX B BAC 1
KBBB (MxT)

BAC KBBB
Tpynna MH MuH, MH makc, ue MH crarT,
MH/m MH/m MH/m
KoHTposb 22,3%+0,9 49,2+ 1,85 0,79+0,04 68,8+0,85
1-a rpynna 28,4+ 11 50,5+2,1 0,58+0,04* 70,6+0,7
2-9 rpynna 27,2+ 13 51,4+2,3 0,62+0,06 71,4+0.9
3-9 rpynna 33,1+0.8 51,2+ 16 0,41 £+0.03** o
M pnmMmedaHuMe. * — CTaTUCTUYECKU [OCTOBEPHbIE pasinynsa

(p<0,001) no cpaBHEHMIO C KOHTPOSIEM;
** — CTATUCTMYECKM JOCTOBepHble pas3nnymna (p<0,001) no cpaBHeHUIO

¢ 60/IbHLIMW MHEBMOHWEN.
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Puc. Kpuas usmeHeHus MH npu ckatum n pacTsbkeHMn noeepxHocTM BAC: no ocm abcuymcc — nsowafb MOBEPXHOCTHOM MeHKKW, %; Mo am

opagunHat — IMH, MH/m.

| — KoOHTponbHas rpynna, Il — 6onbHble 1-ii rpynnbl, 11 — 60nbHble 2-Ii rpynnbl, 1V

[leneHne XNPHbIX KNCNOT B cocTaBe pocgonunuaos [17,18].
TaK, OTMeYeHO 3Ha4YUTeNbHOEe MOHWXXEeHWe MPOLEHTHOrO
cofepXaHusa nanbMUTUHOBON KUCNOTbI B pochonunupgax
npu 3710KavyecTBeHHOW onyxonu [18]. BO3MOXHO, 4TO
Habnogaemoe yMeHbLEHNEe MOBEPXHOCTHOW aKTUBHOCTHU
MOXeT 6biTb CBA3aHO C HAKOM/IEHWEM MOBEPXHOCTHO-HeakK-
TUBHOro ®X ¢ ManbiM BK/KOYEHWEM NaibMUTUHOBOW
KucnoTbl. B To Xe BpeMsAs HamMu He BbISIB/IEHO CKOJ/IbKO-
HUOYAb 3HAYUTENbHbIX pa3nuunii nokasatenein MH mexay
1-n n 2-i rpynnamn. Kpueble naowaan HaTSXXeHNSA y 3TUX
My 3a HeBONbWWUMWU UCKIOYEHUAMU ObIN CXOLHLIMMN.
MC y 60nbHbIX 1-Ii Tpynnbl TakXXe AOCTOBEPHO He OTNU-
yancs OT WHAekca BO 2-i rpynne. Mpu uccnegoBaHuu
KBBB oTMeyanacb TeHAeHUUs K nosbliweHuto MNMH cTtaTtn-
YECKOro y 60/bHbIX BCEX TPeX rpynn Mo CpPpaBHEHUK C
KOHTPONEeM, OfHaKO pa3nuunii B 3TOM noKasaTene npu
MHEBMOHWM W pa3HbIX CTagUAaX OMNYyX0NeBOro npouecca
BbIIBNEHO He 6b1n0. OTCyTCTBME AOCTOBEPHbLIX pasnnynii
B nokasaTtenax MH BAC y 60nbHbix 1-i u 2-i rpynn
6onblue CBUAETENbCTBYET 0 HecneumpuyHocTM O0nyxo-
NeBOro BAWAHWUA Ha cuUcTeMy cypgakTaHTa. B Hawem
nccnefoBaHUM CTeNeHb YrHeTeHUAa (QYHKUWOHANbHOW
aKTUBHOCTU cyp@dakTaHTa onpegensnacs B OCHOBHOM
BbIPaXXeHHOCTbIO W3MEHEHWI B NEroYyHoit TKaHu. o-Bu-
ANMOMY, BCe-Taku “nmnungHoe 3BeHO” nartoreHesa 3no0Ka-
YeCTBEHHbIX OMYXO0Mei Nerkoro cBs3aHoO He C UX CNOCO6-
HOCTbO K aKTUBHOMY YIHETEHWI CBOMNCTB JfIEFOYHOTO
cypakTaHTa W CUHTe3a ero KOMMOHEHTOB, a C Hapy-
WeHMeM 6anaHca HacbllWeHHble/NOIMHEHACHILWeHHbIe XUp-
Hble KUCNOTbI B COCTaBe NMMMUAOB K/IETOYHbIX MEMOpaH U
3HAYUTENbHbIM YyBeMYeHUeM MeTabon3Ma HEKOTOPbIX
KUCMOT, NpeXxpae BCero apaxumpgoHoBon [13,14], ¢ nocne-

6onbHble 3- rpynnbl.

SyloLler rmnepnpofykKumned 3MK03aHOM0B, OKa3blBaoLLMX
cCTUMynupytoliee AecTBME Ha ONYyXOJNIEBYH MNPOrpeccuto
[3,11,15]. Takum 06pa3om, BbISIBE€HO 3HAYNTENbHOE MOHA
XeHune (PYHKUMOHANbHOW aKTMBHOCTU cypdakTaHTa rw
MHEBMOHWUM U 310KAYECTBEHHbIX ONYX0A5SX Nerkoro. OgHako
Ha paHHUX CTaguax pasBUTUA paka U Npu OTCYTCTBUU
aTtenektasoB nokasaTtenn NH npakTUYecKU He OTIMYa-
NNCb OT nokasaTefield Npu NHEBMOHMUWU, W3 YEro MOXHO
cfienaTb BbIBOJ O HECMELUM(PUUYHOCTY NOpPaxXeHUs cypdak-
TAaHTHOW CUCTEMbI JIEFKUX NPWU OMYXOJ€BOM MNpoLecce.
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MHLU, nynemoHonorum M3 n MM Poccnn, CaHkT-MeTepbypr

INTERINDIVIDUAL VARIABILITY OF THE CONFIGURATION OF MAXIMAL EXPIRATORY
FLOW-VOLUME CURVES IN NORMAL HUMAN SUBJECTS

W.K. Kuznetsova, E.S. Azanezova

Summary

Interiiidividiial variability of the configuration of maximal expiratoiy flow—volume curves (MEFV curves) was
investigated in 2009 men and 1910 women aged 20 to 70 years. Three configuration types of MEFV curves were separated
by means of quality analysis of the curves: “linear”, “convex", and “concave” into the volume axis. Three forms were
separated in the “convex” type: spherical, trapezideous and trapezideous with concavation in the last ¥4 of FVC. The
“concave” curves differed on the bend degree (into the volume axis side): the bend in the last 1/4 of FVC, moderate
concavation of the whole curve, and extreme concavation which is close to those in patients with impairments of airways.
“Convex” forms were found in 23% of examined normals, “linear” ones were found in 15% of normals, “concave” ones
were found in 41% of normals. “Pathologic-bent” curves were found in 11% of nonnal subjects. Volumic (FVC, FEVi),
flow (PEF, MEF50, MEF75, MEF25—75), and time (MTT and TFVC) parameters were respective to curve forms that
are mentioned above. FVC, FEVi, MEF50, and MEF75 were greater in cases of “convex” forms and were decreased
parallelly to curve concavation increase. On the contrary, MTT and TFVC were greater in groups with “concave” fonns
ofcurves and increased parallelly to the concavation increase. It was found, that “concave” curves are featureous for humans
which are older than 40 years. Cases of the “patological—bent” curve did not depend on smoking. The more often cases
of the “concave” curve form in humans over 50 years old allow to explaine formation of various flow—volume curves with
age changes in airways and pulmonary tissue. The “concave” flow—volume curve fonns obtained in 52% of the examined
did not allow to discuss them simply as a qualitative diagnostic sign of pathology in mechanical properties of lungs.
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