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Physiological protective effect of extended-coverage liquid-filled anti-G measures on miniature swine during
high + Gz exposure

CHANG Wei“, PENG Zhi-yong”, LIU Shu-lin, LI Chuan-tao, YAO Yong-jie’
Department of Aviation Medicine, Naval Medical Center, Naval Medical University (Second Military Medical University),
Shanghai 200433, China

[ Abstract | Objective To explore the physiological protective effect of extended-coverage (full coverage below
the armpit) liquid-filled anti-G measures on miniature swine during high +Gz exposure, and validate the effectiveness
of the measures, so as to provide basic experimental data for the research on extended-coverage liquid-filled anti-G suit.
Methods Miniature swine were randomly divided into 2 groups: control group (without any anti-G measures, n=10) and
protection group (with extended-coverage liquid-filled anti-G measures, 7=9). A human centrifuge was used to simulate +Gz
exposure (baseline 1.4 G, onset rate 1 G/s, peak 8 G, duration 60 s). The changes in eye-level arterial blood pressure (EABP)
and + Gz tolerance of miniature swine during high +Gz exposure were observed. Results The + Gz tolerance of miniature
swine in the protection group was significantly higher than that in the control group (28.22[19.99, 251.22 ] Ges vs 7.58 [ 3.65,
19.57] Ges, P<<0.01). The decrease of EABP of miniature swine during peak -Gz exposure in the protection group was
significantly lower than that in the control group ([109.0343.45]% vs[176.92+11.84]%, P<<0.01). The mean pulse-pressure
difference of EABP of miniature swine in the control group during peak +Gz exposure was lower than that before +Gz
exposure ([8.06%+2.79 |mmHg vs[36.96+9.80 mmHg, P<<0.01; 1 mmHg=0.133 kPa). There was no significant difference
between the mean pulse-pressure difference of EABP of miniature swine in the protection group during peak -+ Gz exposure
and that before 4Gz exposure ([ 48.66+8.74 mmHg vs[45.75+8.82 JmmHg, P>0.05). Conclusion The use of extended-
coverage liquid-filled anti-G measures can significantly mitigate the reduction of EABP induced by + Gz, maintain smooth
pulse-pressure difference, and improve + Gz tolerance of miniature swine.
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Fig1 Schematic diagram of extended-coverage liquid-filled anti-G device

A: Appearance and size of satinless-steel bucket and L-shaped load-bearing plate; B: Appearance and size of C-shaped cover plate;

C: Putting miniature swine into stainless-steel bucket, adding warm water, and then sealing with stainless steel tie; D: Covering with
C-shaped cover plate. (D Stainless-steel bucket; @ Handles; @) L-shaped load-bearing plate; @ C-shaped cover plate; &) Diving rubber
collar seal;(©) Stainless steel tie; (@ Warm water; @ Miniature swine. L: Length; W: Width; H: Height; #: Thickness; d: Diameter.
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Fig 2 Comparison of the changes of EABP during + Gz exposure between 2 groups of miniature swine (typical individual)
A, C: +Gz (A) and EABP (C) changes in control group; B, D: +Gz (B) and EABP (D) changes in protection group. The miniature

(=]

swine in control group were treated without any anti-G measures, and those in protection group were treated with the extended-

coverage liquid-filled anti-G measures. | mmHg=0.133 kPa. EABP: Eye-level arterial blood pressure.
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Fig3 Changes of EABP wave amplitude of miniature swine in control group (typical individual)

A: +Gz curve; B: EABP wave amplitude at rest; C: Changes of EABP during +Gz exposure; D: EABP wave amplitude during

peak +Gz exposure. The miniature swine in control group were treated without any anti-G measures. | mmHg=0.133 kPa. EABP:

Eye-level arterial blood pressure.
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Fig4 Changes of EABP wave amplitude of miniature swine in protection group (typical individual)

A: 4Gz curve; B: EABP wave amplitude at rest; C: Changes of EABP during +Gz exposure; D: EABP wave amplitude during

peak +Gz exposure. The miniature swine in protection group were treated with the extended-coverage liquid-filled anti-G measures.

1 mmHg=0.133 kPa. EABP: Eye-level arterial blood pressure.
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