
ALLERGOLOGY 

HEMODYNAMIC RESPONSE TO COTTON ALLERGEN UNDER 

INDUSTRIAL CONDITIONS 

N. S. Bakuleva, B. G. Usol'tsev, 
and O. A. Orlova 

UDC 616-056.43-022.854.2-057:677. 
21]-07:616.12-008.3-07 

KEY WORDS: cotton allergen; central and craniocerebral hemodynamics. 

On the basis of experimental and clinical-laboratory investigations the writers showed 
that sensitization with cotton dust is possible [2, 4]. In women workers engaged in cotton 
processing, and suffering from chronic diseases of the upper respiratory tract, antibodies 
against cotton allergen were found in the blood at times of feeling unwell during work [3, 4]. 

The object of the present investigation was to study responses of the cardiovascular sys- 
tem and the craniocerebral circulation to inhalation of specific cotton allergen in subjects 
with different degrees of sensitization to cotton dust. 

EXPERIMENTAL METHOD 

Seventeen female workers (mean age 36.7 • 2.6 years), who had previously undergone care- 
ful clinical-laboratory examination, were selected for the investigation. All had increased 
sensitivity to cotton dust. Depending on the severity of the skin reaction to the allergen 
they were divided into two groups. Group 1 consisted of seven women with skin reactions rated 
at q-+ and lil, group 2 consisted of ten women with a skin reaction rated at +. 

Parameters of the central hemodynamics were recorded in each patient by mechanocardiog- 
raphy. The systolic, diastolic, mean-dynamic, and lateral systolic arterial pressures were 
determined. The sphygmogram was recorded from the carotid, femoral, and radial arteries, af- 
ter which the velocity of spread of the pulse wave along vessels of muscular and elastic types, 
the stroke volume (SV) of the heart and cardiac output (CO), the relative and total peripheral 
resistance (RPR and TPR, respectively), the mean rate of ejection of blood from the left ven- 
tricle, and certain other parameters relating to the phase structure of cardiac activity (ejec- 
tion time, period of diastole) were calculated. 

The heart rate was also calculated. 

The craniocerebral circulation was studied by rheoencephalography (REG). The rheographic 
index (RI) and the pulse filling time of the cerebral vessels with blood were calculated. The 
parameters for each subject were recorded after adaptation for 20-25 min, after inhalation of 
vapor of physiological saline (by means of a manual inhaler) for 3 min, and again i0 and 20 
min after inhalation of vapor of the cotton dust allergen (1.5 ml) with a content of I000 
PNU/ml. 

EXPERIMENTAL RESULTS 

The writers consider that changes in the parameters of the central and cranio-cerebral 
hemodynamics found in the initial state are connected with differences in the degree of aller- 
gologic susceptibility. Allergens are known to be stimuli for different parts of the nervous 
system, and for that reason the higher values of parameters of the central hemodynamics can 
evidently be explained on the grounds that the examination was carried out on textile workers 
under industrial conditions after the beginning of the shift, when the cotton dust allergen, 
present in the air of the factory premises, could already have had a reflex action and induced 
shifts in the hemodynamic reactions. On inhalation of vapor of physiological saline the pa- 
rameters recorded remained virtually unchanged. Subsequent inhalation of the allergen induced 
different types of response (Table i, Figs. 1-3). In workers with less marked sensitization 
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F i g .  1. P a r a m e t e r s  o f  p e r i p h e r a l  r e s i s t a n c e .  
I )  RPR ( i n  c o n v e n t i o n a l  u n i t s ) ,  I I )  TPR ( i n  
d y n e s / c m ,  s e c - 5 ) .  Broken l i n e  -- s u b j e c t s  w i t h  
w e a k e r  s e n s i t i z a t i o n  to  c o t t o n  a l l e r g e n ,  c o n -  
t i n u o u s  l i n e -  s u b j e c t s  w i t h  s t r o n g e r  s e n s i -  
t i z a t i o n  to  c o t t o n  a l l e r g e n ,  a)  Background ;  
b)  a f t e r  i n h a l a t i o n  of  p h y s i o l o g i c a l  s a l i n e ;  
c) 10 min ,  d) 20 min a f t e r  i n h a l a t i o n  o f  a l -  
l e r g e n .  
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Fig. 2. Parameters of cardiac function. I) CO (in cm3/min), II) blood ejection ve- 
locity from left ventricle (in cm3/sec), III) SV (in cm~). Remainder of legend as to 
Fig. i. 
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F i g .  3. P a r a m e t e r s  o f  
craniocerebral circula- 
tion (RI). Legend as 
to Fig. I. 
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to cotton allergen the hemodynamic responses were of the rising type, increasing until the 
10th minute and reaching a maximum by the 20th minute after inhalation of the allergen. This 
type of response, in our opinion, is positive and is regarded as an adaptive response of the 
body to the specific allergen. 

The response to the allergen in the group of subjects with marked sensitization to cot- 
ton allergen was completely different in character. Their response to the allergen was of 
the descending type. Either it had no maximum or it was very short and ill-defined. The max- 
imum of the response was reached at the 10th minute, and had disappeared by the 20th minute. 
This response can be regarded as one of resolution in the sensitized subject to administration 
of the reacting dose of allergen. 

Different initial background and, more important still, the different type of response 
to inhalation of the allergen during tests of function of the cardiovascular system and cra- 
niocerebral circulation thus shed light on the character of allergic susceptibility of the 
subject and the path of the subsequent changes affecting the cardiovascular system depending 
on the action of the specific stimulus. In the writers' view, if the results are interpreted 
in this way the state of the central and craniocerebral hemodynamics can be predicted and ap- 
propriate measures taken to correct them. 
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