General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)



NASA TECHNICAL MEMORANDUM NASA TM-T7180

INVESTIGATION OF THE VASCULAR REACTION OF THE
NASAL MUCOSA IN COSMONAUTS

I.Ya. Yakovleva and V.P. Baranova

{SASA-TN-77180) INVESTIGATICN O

F THE
VASCULAR REACTION G® THE NASAL MUCOSA 1IN
COS?O?AUIS !National Aeronautics 2-4 Space
Administration) 7 p HC AO2/MF AQ) CSCL 0e6P

G5/52

N83-17053

Unclas
02450

Translation of "Issledovaniya sosudistykh reaktsi! slizlstoy
obolochk! nosa kosmonavtov," Vestnik Otorinolaringologii, No.

5, Sep-Oct 1982, pp. U4-U6.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WASHINGTON, D.C. 20546 DECEMBER 1982




ORIGINAL PAGE 13
OF POOR QUALITY

2. Gevernment Accession Ne. 2. Recipient’s Cateleg No,

STANDARD TITLE PAGE

NASH 77180

4. Title end Subtitle INVESTIGATION OF THE VASCULA S. Repett Dare
REACTION OF THE NASAL MUCOSA IN COSMO- | December 1982
NAUTS 6. Potforming Orgenizetion Code

7. Avthels) 1.Ya. Yakovleva.and V,P, Baranovals$. Perferming Orgenization Report No.
Institute of Biomedical. Problems, USSR

Ministry of Public Health 10. Werk Unit No.

9. Perlorming Orgonization Nome end Address 11, Centrect or Grent Ne.

‘Leo.Kanner Associates | NASw-3541

Redwood City, California 94753 ~ J13. Type of Report end Period Covered
‘ ' Translation

12. Spensering Agency Nome end Address’ .
National Aeronautics and Space Adminis-
tration, Washington, D.C. 20546

18. Supplementary Notes

Translation of "Issledovaniya sosudistykh reaktsii slizistoy
obolochki nosa kosmonavtov," Vestnik Otorinolaringologil, No.
5, Sep-Oct 1982, pp. 44-4A,

14. Sponsering Agency Code

'6 Abllroct

Rhinopneumometric examinations in 3 positions of the body have
been undertaken in 36 cosmonauts aged 25 to 45 years, 14 of
whom participated in space flights of various lengths. The
nasal vascular response standards were defined in persons of

| the group examined. . A subjective characteristic of the nasal
b, vascular; reactions arising during the.flight 1s also provided.
. ' Examingtions'of il people were performed before arnd after the
space flight. The rise of intranasal resistance in the hori-
zontal body position permits forecasting different degrees ol
nasal breathing disturbances during a period of acute adapth-
“] tion to weightlessness owing to vasomotor alterations of the
nasal mucous membranég.

17. Koy Words (Selected by Author(s)) 18, Distribution Storement
’ ; THIS COPYRIGHTED SOVIET WORK IS RE-~

' . o PRODUCED AND SOLD BY NTIS UNDER
* . LICENSE FROM VAAP, THE SOVIET COPY-
RIGHT AGENCY. NO FURTHER COPYING IS
PERMITTED WITHOUT PERMIISION FROM VAAF

* F V19, Security Classif. (of this .Epm) 20. Security Classil. {of this poge) 21 No, of Pages 22
Unclassified Ut.classified




INVESTIGATION OF THE VASCULAR REACTION OF THE
NASAL MUCOSA IN COSMONAUTS

I.Ya. Yazkovleva and V.P. Baranova

Institute of Biomedical Problems,
USSR Ministry of Public Health

The redistribution of blood and body fluids in the upper half of /i4i%
3 the body is one characteristic reaction of the human body in the ini-

tial period of weightlessness. In the period of acute adaptation to
welghtlessness, stuffiness of the nose without any signs of rhinitis

was noted in a number of cosmonauts and astronauts. Nasal breathing
disorders were accompanied by a feeling of heaviness and "rush of

blood" to the head, puffiness of the face and other symptoms charac-
teristic of the redistribution of blood and body fluids in the upper

half of the body [3, 4, 1 et all.

Materials are presented in the present investigation which were
obtained in study of the vascular reactions of the noses of 36 cos-
monauts from 25 to 45 years 14, of whom 14 participated in space
flights of varied duration: in the Salyuvt-Soyuz orbital complex.
According to LOR [oforhinolaryngological] examination data, slight
signs of vasomotor changes of the mucosa were found by rhinoscopy in
two cosmonauts, ari slight deviation of the nasal septum without
functional discorders was found in 5 cosmonauts.

Intranasal resistance was studled by means of a domestic
rhinopneumometer [2]. The examinations were conducted with the per-
sons examined in the sitting position, lying 15 min in the horizontal
position and again sitting after return to the sitting position. The
rhinopneumometry indicators of those examined are presented in Table 1.

No significant differences in the rhinopneumometry indlcators

¥Numbers in the margin indicate pagination in the foreign text.
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upon change of the body position were found from the average data.
These rhinopneumometry indicators of the cosmonauts corresponded to
the results of examination of healthy persons of a similar age. It
should be emphasized at the same time that the intranasal resistance
of some cosmonauts increased by 2-3 mm HZO upon changing to the hori-
zontal position, and the change to the horizontal position caused
practically no change of the intrrnasal resistance of other cosmo-
nauts. A 15 min stay of 3 of the 5 men with insignificant devliation
of the nasal septum in the horizontal pcsition was accompanied by an
increase of the intranasal resistance to 17-18 mm H20. The change
to the vertical position was accompanied by a rapid recovery (in 1-2
min) of the initial intranasal resistance. The intranasal resistance
of persons with vasomotor changes of the nasal mucosa reached 18-20
mm H20 in the horizontal position, and its recovery was longer. (3-5
min).

TABLE 1. AVERAGE RHINOPNEUMOMETRY
CHARACTERISTICS OF COSMONAUTS EXAMINED

a ' b ¢ b

O6BEKT PHHONKEBNOMETPHN Cann Jlexa Cuan

Tlpasas nojosuH2 Hoca

(n=36) d 9+0,4] 11+0,7 {8+£0,5
JleBas TNO.I0BHHA HOCa
(n=36) e 9+0,5] 11+0,6 {9+0.,6

Note: Here and in Table 2, P=5.

Key: a. Rhinopneumometry target
b. Sitting
c. Prone
d. Right half of nose
e. Left half of nose

It follows from the reports of the cosmonauts that, in the acute
period of adaptation to welghtlessness, characteristic symptoms of
the redistribution of blood in the upper hualf of the body was noted
in 9 of 14 men. These reactions were manifested 1-3 hours after
entering weightlessness, and they lasted 1-3 and sometimes 5-6 days.
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Sturfiness of the nose in flight was combined with changes in rhino-
pneumometry as & rule.

TABLE 2. RHINOPNEUMOMETRY INDLICATORS OF COSMONAUTS
BEFORE AND AFTER SPACE FLIGHY (AVERAGE DATA)

a b cuas c Nexa b Cuan
Nep ‘°:.:::”“°' d npaman eaun dn:n‘puu € hessn q'npnn e“.'nnu
e nocs noca noca "onoce " noca
fllo noaera (a=14) | 9207 | 9408 | 13+1.7 12£1,3 | 9209 | 1014
g Tocae nonera ’
(n=14) 9+1,0 | 9407 | 13%1.,6 14428 | 81,1 9+0,7
Key: a. Observation period ¢. Left half of nose
b. Sitting f. Before flight
¢. Prone g. After flight

d. Right half of nose

Average data of rhinopneumometry ol 14 cosmonauts examined 30-45
days before a space flight and 3-5 days after its completion are pre-
sented in Table 2.

It follows from Table 2 that the baseline rhinopneumometry
indicators correspond to the results recorded in the training period.
The average indicators after 15 min in the horigontal position in-
creased somewhat, but they dld nct exceed the physiological scatter
of this reaction observed in healtly persons [5]. The change to the
sitting position was accompanied by rapid recovery of the initial
intranasal resistance. After the flights of 6 of the 14 cosmonauts
examined, a tendency was noted to a decrease of the intranasal re-
sistance upon changing from the horizontal body position to the ver-
tical position. 1In this case, the intranasal reslstance decreased by
2=3 mm H20 below the initial level, and it reached the initial values
after 10-15 min. According to the average data, this tendency is
evident in investigation of the right half of the nose (see Table 2).
Such reactions could be caused by tlL2 outflow of bloond to the lower
half of the body in the postflight readaptation period and changz in
regulation of vascular tone after the flight [6].




e |

The analysis carried out permits the importance of vascular re-
actions of the nasal mucosa in nasal breathing disorders of the cos-
monauts 1in the period of acute adaptation to weightlessness to be
noted.

A modification of rhinopneumometry (its combination with vari-
able body position) can be applied for quantitative characterization
of the change of nasal breatiing due to the vasomotor component and,
to a certain extent, to predict vasomotor reactions of the nasal mu-
cosa 1in the period of the acute effect of weightlessness.
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