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EXPERIMENTAL STUDIES OF DECOMPRES-
SION SICKNESS ON RATS
—Comparison between heliox and air dives—

Makoto Nodera*, Masami Miyazaki**, Yoshiyuki

Gotoh*, and Ichiro Nashimoto*
*Department of Hygiene, Saitama Medical
School

**School of Human Sciences, Waseda University

Thirty-two male Wistar strain rats weighing
260-350g were exposed to He-O, (He-79.5%, O,
20.5%) atmospheres of 7 ATA for 30, 45, 60 or
90min in a small hyperbaric chamber. And then
they were decompressed to 1 ATA at a rate of
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20m/min. Ten min after surfacing, to examine
the manifestations of decompression sickness
(DCS), they were taken off from hyperbaric
chamber. Twenty min after surfacing, survived
rats were anesthetized with sodium pentobarbital
(60mg/Kg, i.p.), and observed the appearance of
bubbles in posterior vena cava using microscopic
high speed VTR system until 60 min after surfac-
ing (He-O, group).
were subjected to air dive using same dive pro-
files (air group).

(1) In He-O, group, ten out of 32 rats died
within 15 min after surfacing. Fourteen of 22

Another group of 32 rats

survived rats showed difficulty walking owning to
In air group, 8 rats died
within 15 min after surfacing, while 24 survived

the paralysis of legs.

rats had no DCS symptoms.
(2) In He-O, group, bubbles were seen in 16 of
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20 survived rats. These bubbles disappeared
within 60 min after surfacing in 7 cases. In air
group, bubbles were seen in 8 of 24 survived rats.
In most of cases (7/8), however, bubbles did not
reduce their size, and did not disappeared with
elapsed time.

These results suggest that the risk of spinal
DCS is higher in He-O, dive at deep depth for
relatively short period than that in air dives.
Moreover, our findings also suggest that helium
bubbles easily form and easily disappear than
nitrogen bubbles.

Keywords
Decompression
Helium-oxygen mixed gas
Spinal DCS
Bubble
Rat

i3 C & Ic

JERBERE KL E, Wb LZERERETH
PEZEE M2 CTHEETICR 2 B B8 IRE 21T
&, WEEE (decompression sickness) 2 REHE$
528D B, WEEOFERIT MR OB E,
WD 2 W IZREFE SRR TH 25079, »wihn
DEE L BB RIEIC & ) EERNICE L S
R & 7% 5 Z L 13, Paul BertYLIsE—i%I2 586 &
NTE, ZORWEMERIDIE, BERET CHEE
12 L 72 ISR A BB IR IC & - TR
MK L2, AR TRIELT 2L DEEZ LN
T 399,

—7, KE30m %8z 2K TIILRTDEE
SEDEFICLY, REMERFRERT 2, 72,
ZRBEEDIMD 72 DIFRESHTERT 2, 29
L7z ZBRDREEBRET L7120, BAEBKTIRZE
K[ORONIZ~) T 22 TR E LIZBAT ZAH %
CHWLN 2597, EREE 12T v D/l
B~ T LBA T AR L 2BRICREEL 2
WELEDIRREICBE§ WD\, 22 TEH
H1E~N) 7 2BRIBEAST A (LT, He-0,) EE
BT, BEATVRAEL2727 0y FOREOE
2O R L MENRIEO HBUR I 2 8l
L, ZRIRBICEERE L 28 He-O,RBIc
FEREE L 7280 R 2475 72,

HEEER Vol27 No3

KB A&

R E260~350g 7 wistar REEMET » + 8 L%
18 L, WHE30cm, & f{k25cm HHERD
BET v =% A, 2R (BREEH) & He
-0, (He-O, #FEH) O 2MOBBT A TEREL
72o BEE 707 4 — I3, TATA £ TH 2 518
THEL, 304 M RIESICKAE $ T 2atm/
min DHECTRES 2 E=AR 7w 7 4 — iz 2,
& D RIEETER LR Wt CORERERB OB
FERL2S, REREM %45, 60, 904 & L72E
RBERMFLRELEREIT- 12, BRBERIIS
WM Z22RTH Y, He-O, BBFIIMERMED &%
JE#£1050 % TN 7 479.5%, BEFE20.5% DIEA
TARETICHIEZ R/ DTH B,

FERFE L 72T b OAKEE, AT T #4815
oFETEREL2, £F LT v MF, pentobar-
bital # BElENIC# 5 (60mg/kg) L TAEML L 72
%, BEEHEPIREIT-72, 2 LT, BAERE
VAT 5IEMOEIRIC BT 5 /iE0 HBLHKIR %
P EE VIR & (nac, MHS-200) i< &
DB 72 (SBREREE | 2007 v —2), Aia
ITSEBDHET T BIE#6050 % TRE L 2, 72,
FREREIR GRICIET L2 7 v Mz 2w T Bl
L, BRBIRNOSIGEBARI 2 B L 72,

] e

1, BERTHISD E TONPFRR EFETHID
EHRAT R

RESH RS RTICPET L2 b D, BIEF v >N
— LR L 2R T TIZIET L T B2,
L L ISR REEZ R - L CEEER O 9 bIicdeT
L7z, &% BT 27ETHI% % Table 1ic7R/ L
720 MHEBETROBENRTH B, WEISHEE T
EFLET Y ML, ZBREBZEHTIZE S BR300
£ 8H, 5HEE OB, 605FRTETH, 900H
B30, AE24f, He-O,FEM Cl3& 851H30
AR 5B, 455 EEE 6 B, 604FE T HI, 904
R 40, AFF2TH - 72,

IREM T %155 F THEFL TWBl, 2L
BHCEINREE CICEELHERRS b Nah
- 7277, He-O, ZTRETIZ 146 (14/22) 12 K-l b
LMo MESEDERIRZD L7

(Table 2), BifEic BEDRD LN 14HD 5 b



199246128 1 H

BE=T o FIREEIC BT 5 EBRIHTSE

131

Table 1 Mortality of rats within 15 min after surfacing follow-
ing high pressure exposures

G Exposure Number of experimental Number of fatal
TOUP time (min) rats rats (%)
30 8 0 (0
45 8 2 (25
Air 60 8 1 (12.5)
90 8 5 (62.5)
Total 32 8 (25
30 8 3 (37.5)
45 8 2 (25)
He—0, 60 8 1 (12.5)
90 8 4 (50
Total 32 10 (31.3)
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Table 2 Occurrence of DCS sympotoms in sur-

vived rats
Exposure Paralysis /
Group time (min) survived rats
30 08
45 0/6
Air 60 07
90 03
Total 024 (0%)
30 1/5
45 5/6
He—O, 60 5/7
90 3/4
Total 14,722 (63.6%)
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Figure 1 Spinal DCS rat caused by helium mixed gas hyperbaric expo-

sure. (Survived case.)

Figure 2 Flowing bubble in posterior vena cava (He-0,) B : Bubble.
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Figure 3 Flowing bubbles in posterior vena cava (He-0,)

Bubbles disappeared within 60 min after surfacing.
3a 30 min after surfacing. 3b : 60 min after surfacing.

B Bubble.
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Table 3 Appearance of bubbles in posterior vena cava in survived rats

Appearance of bubbles

Gr Exposure Number of survived - -
oup time (min) rats After 20 min After 60 min
from surfacing from surfacing
30 8 0 0
45 6 1 1
Air 60 7 5 4
90 3 2 2
Total 24 8 7
30 5 2 1
45 6 6 3
He—O0, 60 4 3
90 4 4 2
Total 20 16 9
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