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The pathological alterations of terminal respiratory bronchioles present an
early event in the course of chronic bronchial obstruction (5). A lot of authors
(2, 4, 5, 6) report that maximal expiratory volume rates in small pulmonary vo-
lumes (MEV;,) (MEV,;) depend only on the elastic contraction of the lung and
the peripheral resistance of the respiratory tract. Although its small reproduci-
vity (1, 6) this test can be used as a method for early diagnosis of bronchial ob-
struction because of its easy performance and the possibility of application with-
out an active patient’s participation.

The purpose of the present work was to determine the diagnostic value of
moment expiratory pulmonary volumes as functional tests for early detection of
bronchial obstruction of workers in a region with developed chemical industry.

Material and methods

In the region with developed chemical industry a total of 101 workers from
2 plants with similar production were studied divided into two groups: 1t — 60
workers with clinical data for chronic bronchitis. There were 45 males and 15
females with mean age of 43,77-=2,34 years, resp. 40,33=11,0 years. The diagno-
sis of “chronic bronchitis” was established according to WHO criteria after fol-
lowing-up the subjective complaints, the data from the present medical documen-
tation and the physical examination. 2"d — 41 workers without any clinical signs
of respiratory tract disease (“healthy”). There were 24 non-smokers with mean
age of 39,95==8,17 years and 17 smokers with mean age of 38,23==2,56 years. All
of them were smokers for 5 years and more and the number of cigarettes smoked
daily was greater than 10.

The vital capacity (VC), forced expiratory volume per 1 sec. (FEV,), peak
expiratory capacity (PEC), maximal expiratory capacity 75 per cent, 50 per cent
and 25 per cent (MEC,;, MEC;, and MEC,;) was determined by using the pneumo-
tachograph (“Pneumoscreen”) (Jeger). It is to be noted that these indexes were
followed-up after physical loading (working test) in chronic bronchitis patients,
too. The working test was performed by means of veloergometer from the firm “Me-
dicor” (45 revolutions per minute, initial loading 45 W and gradual loading up to
submaximal loading corresponding to 70 per cent of maximal pulse frequency
(maximal pulse=200—0,76 x age). The examination was always ceased when an
expressed tachycardia (over 160) and tachypnea (over 35) per minute occurred.
Electrocardiographic control was performed by using two-polar precordial leads.

In addition, concerning the “healthy” individuals (both smokers and non-
smokers), resistance (R,,), total pulmonary capacity (TPC) and residual vo-
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lume (RV) by using body plethysmograph (“Bodytest”) (Jeger) was also de-
termined.

The results obtained were statistically processed after the methods of varia-
tional and alternative analysis.

Results and discussion

Out of the total number of 60 workers with clinical data of chronic bronchi-
tis, 39 ones were with normal VC and FEV, rates. With 13 of them, however, all
the moment lung capacities were decreased while in 7 ones only MEC;, and MEC,;
was diminished. These data confirm the importance of small lung capacities —
MEC;, and MEC,; as early functional tests characterizing the increased resistance
of the small respiratory tract. The rest 21 (from a total of 60) workers showed func-
tional disorders presented by VC and FEV, reduction (ventilatory defect). An
obstructive syndrome of ventilatory insufficiency was found out in 12 patients
and a mixed syndrome of ventilatory failure — in 9 ones.

The results from the investigations of the workers with clinical signs of chro-
nic bronchitis but without an expressed ventilatory defect (i. e. normal VC and
FEV, rates) after working loading are demonstrated on table 1. It can be seen that

Table 1

Changes of functional indexes of respiration after physical loading in chronic
bronchitis patients without an expressed ventilatory defect (n—39)

Before loading After loading
Indezes X S Sx X S Sx P
VC (in ml) 3895,87 1870 229,67 3948,90 1408 225,64 >0,05
FEV, (in ml) 3142,22 1024 164,10 3220,27 1012 163,17 <0,01
PEC (I/s) . 7,52 3,13 0,16 8,79 2,02 0,35 <0,001
MEC,; (I/s) 6,40 2,30 0,36 6,30 2,60 0,41 >0,056
MEC;, (I/s) 4,06 1,42 0,22 4,14 1,50 0,24 >0,05
MEC,; (I/s) 1,60 0,65 0,10 1,70 0,70 0,11 >0,05

after loading VC and FEV, and PEC increased. However, this is statistically sig-
nificant only concerning both FEV; and PEC. There is an evident correlation
between these two indices determined by active patient’s participation and state
of the upper respiratory tract.

The working test significantly reduced FEV, as well as all the moment lung
expiratory capacities in 5 patients without a ventilatory defect established before-
hand. This fact supports the role of the working test as a provocation test to
prove the unspecific hyperreactivity of the bronchial tree.

Concerning the patients with a preliminary established ventilatory defect
(an obstructive or even mixed syndrome of ventilatory insufficiency) there was
only a slightly expressed MEC;, increase without any significant changes of the
rest indexes after loading (see table 2).

All the indices studied — R,,, VC, FEV,, TPC, RV, PEC, MEC;;, MEG;,,
and MEG,; of “healthy” workers non-smokers were within the limits of the norm
while a significand reduction of pulmonary capacities in small lung volumes —
MEC;, and MEC,; was found out despite the normal rates of the rest functional
indices.
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Table 2

Changes of functional indexes of respiration after physical loading in chronic
bronchitis patients vith ventilatory defect (n—2I)

Ihdeses : BeforeS loading s; . Aftersloading - P
VC (in ml) 3915,83 663,20 191,67 3900 1278,10 442,23 >0,05
FEVy (in ml) 2445,00 380,00 109,82 2506 317,00 91,61 >0,05
PEC (I/s) 5,90 1,90 0,54 6,1 1,73 0,50 >0,05
MEC;5 (l/s) 4,60 1,47 0,42 4,75 3,37 0,94 >0,05
MEC;o (I/s) 2,57 0,14 0,13 3,08 0,50 0,14 <0,001
MEC,5 (1/s) 0,95 0,30 0,08 1,25 0,47 0,13  >0,05

It can be concluded that lung capacities in small pulmonary volumes (MEC;,
and MEGC,;) are reliable functional tests for detection of an early bronchial ob-
struction. The test with physical loading can be applied as a provocation test to
prove a latent hyperreactivity of the small respiratory tract.
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& YHKIHOHAJIbHBIE TECTbI 11 PAHHEW AHATHOCTHKH
BPOHXHAJIbBHOA HEMPOXOJAHMOCTH

3. 3aamanos, M. Ilenesa, X. Llexoe, M. Koxowan

PE3IOME

Hccaegosano 101 pa6ounii B paiioHe ¢ pasBUTOH XHMHYeCKHH NpoOMblIeHHOCThIo. ¥ 60 H3
HHX HMeIOTCH KJMHHYeCKHe AaHHbIe, CBHAETEJBbCTBYIOLHE O XPOHHYeCKOM OponxHre, a y 4l oT-
CYTCTBYIOT KJHHHUYeCKHe JaHHHIE, CBHAETENbCTBYIOUIHE O JerouHHX 3aboseBanusx. [1pu cpaBHe-
HHH PYTHHHEIX TNOKasaTeJeli M JIETOYHOro Kanauurtera HeGoabwmol jerounoit emxoctu (ME[,
n ME]I,;) ycTaHoBAMBaeTcs, YTO MOCJeHHE MOI'YT OBITh HCNOJNIb30BaHEL B KayecTBe HaJEHKHBIX
OYHKUHOHAJBHEIX TECTOB NPH AHAarHOCTHLUHPOBAHHH DaHHeH GPOHXHAJNbHONH HENPOXOXMUMOCTH.



