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Deep-stop

Marronib 1%, Fov 7’7 —Ta—%H\T, 4N
—DEIRN R T Z R A Y 39— 2L —F (Expanded
Spencer Scale) IZ&->TaHiliL7z, #AKTa 74—
13, 144 7 HA 82fsw (feet of sea water) (/K 25m
) 1225%, KR E 3KER 3053 1%, 244 7 HIZ
82fsw (K¥E25m) 122057 L7z, B EHER, 10fsw/
5% (3m/%3), 33fsw/53 (10m/43), 60fsw/53 (18m/%3)
&L, deep-stop (WIERE, i KAKRED I L2018
JEDKEGET—HIZ HEIET3174) 2175 44313,
50fsw (7K 15m) 12573, shallow-stop (FEKA2 547 H
NTE AR OmIEE TITH W - B A Ib) 2175 4
43—, 20fsw (K 6m) 125578 L7z, WK%, &
SEBZRIEAT L —F (L —FOBAEIZA R NIES IR
WEUID ) BMED 57200, FFEEE A 10m/ 5
D XA I3—"T, deep-stop& shallow-stopD i J5 %17 >
7=ETH -7, 3m/5), 10m/%), 18m/53r T LUz
ThDOL435—%, shallow stopLfrbkhr 57244
73—% 0, shallow-stopHiiZdeep-stop&fT 572X/ ¥—
DIFH N5AT L — FIHE» 572,

X512, Bennett5 id, K7 25m (82fsw) 1220%5%
2553 DIEAKIZDONT, IIERHZAKZE 15m (50fsw) T1
~10% Ddeep-stop&, KK 6mT1~10%7 Dshallow-
stopa ATV, WA, EFlkNXEE Ny 77 —1a—
THMii L7z, Z DR, 277 30F deep-stopa L7=HEA
oL XA ENDEL, 1L EIE L 5724
AN—TXTAFEN L L, FEDE T E S LR RTn
%, %7, shallow-stopid 1077 L FAT > T35 7AD VK
DI R THENZ EARE Lz, K 25mic
20 ~ 2557 K L7271, deep-stopZ K 16miZA 7
<& 230K TV, 2D, KE6mIZ3~5%D
shallow-stop&1719 Z £ & HELE$ 2 Lk RT3,

—75, Schellart® 13, A% 20m, 8 A I
4077, FRUEAKIEME 4755, ¥F L 10m/ 55 O K%
157256 %D XA /3=12D0T, FlRINO X7 L —
F &G L7z, Deep-stopZir->727 L —=7"Tid, Wk
FERFIZ AR 10mT 4757, K 4mT 3y DR AefFIEE L
72o —H, shallow-stopZ {7 >7= 270 —7 Ti&, KEE
AmiZ 73 DR AENEIEE Lz, BARFET40051H & 10053
#% 1ZKisman-Masurel unitstZ TaFlli L 725558, 4055
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%3100 % B R IC W TR aZ L, &)
FETIE, 4093100551 & deep-stopafT 7227 )L —
TDIEH D, JAPED L FBAEL Tz, Spencer
gradesiZDWTE, deep-stopafT->727 I —TDIES
ML= RPN RE D 57z (REWNTAX TR
1220, KoT, KE20mDEEAKIZI TS deep-stop
OAFHMEZEERTHD, SHITHIRBBEE BT
Al

E51ZBlatteaus "iE, K50 ~60miZiAKL,
[T i deep-stop & 4T > 72 £ 4 7Y — % Spencer gradesT
Al L7245 R, ARSI L — F MK P LAah 57z
26, deep-stoplIEREELIT I BED D 5 &b
TW3,

Undersea Hyperbaric Medical Society®7 — 2 ¥
29 73, deep-stopld K % 25 ~30mlZ 2547
7ZEZNEDENVEAKRTIIEHTHIEEIOND
2, T LIER UK 18-21m) & 72132 LA (K
40m) DK THHEW S evidence NE LT ENWE
LT3, deep-stopZ i &9 % Wf4EidDivers Alert
Network (DAN) IZIEAZBE D AW EHIC L->TT b,
Undersea Hyperb MediZig#ixh Tk ", &HEN
T S D2 H 12 K 5T, Aviat Space Environ
MediZig#&h %57,
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ONTE, LrLEXs, HIROETIE, KE10m
KDENEKTH 572128 220 5 WIEAEDSEIR A
BT 3 44N =% [i»T5,

Ikeda® Wid, K VE6mFE, TmE, 8mM O & % &
T TCT3HMIZH % 3% 2% X A3 A K (shallow air
saturation diving) #17V>, WEEIEEEFIZKRE
{HRR LI HA3=12D0T, BEHEME-FTa-I2&
B IR R SRR R & IS B A R L7, K 6m
WEFEIE 102 CIX, AWIEREHFRAZEDIT AL, f#
PRI RN VISR I N 722 Th H 72, KR
TmBEERE 100 TIZEFIEIRZGRA S E XV S h 57z
25, ATV AR, KR SmiEFE T 95 Tld 44
12Xz G, ZD 55 AFNIEAE IR L G
WEIT o728 MEL TS,
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Van Liewb '8, #:BR# 58644120\ C, R
K (shallow saturation dive) Z4TV JEIEFAEIZ
DWTHRE L7z, A% 12.0£4(3.66m) ~20.5f(6.24m)
DR TIXIRTIED FAE L 82 57273, 7K 20.5ft
(6.24m) KD TN K TIIIRE L L G ITRRER BN
L, AR 30ft (KK 9.14m) DK TIE 27 % 23k HAE
IHERBLZZEWME LT3,

REREI 2 5 0D A1, ARE6mPL RIZiES
KNZEEWHZELETES,

Reverse diving profile (RDP)

RDPIZIZ, multi-level divinglZ#1FARDPE& repetitive
diving!Z ¥ {7 2RDP D 2% JH A* & %. multi-level
diving®RDPIX, {RWIRE» S KEhhD, %P
N KETEHT T T4 =L THD, repetitive diving
DORDPIZ, 144 7HIZE B AKEZLT, 244 7HL
s KETE T T74—LTH D, 728413,
forward dive profile (FDP) &[ElIfk DA T a7 4 —
JLERDP/ S A — T &z, K [E g FE o fEHE ik 1
wEGIKE, RIEZN—TE5 1, RHERIZ< L
5 (FIEV A D R<KD) o oTHPS, 27—
LAY V7 5ETIE, RDPEXDFDPA R ST/,
L2 LZEH 5, 1999412 Undersea Hyperb Med D7 —
2% 37 CRDPIZOW A s Sz BR, BT
BT, RDPASRITERED FIEY 27 RN &¢5 &
WS IR T — 23 e RO T bR,

Z D72 ¥, Mclnnesb 1%, multi-level diving!Z >
T, guinea pigs11PL % i vy, FDP (/K % 36m/30
5y =K% 24m/3057 =K% 12m/3045) &, RDP (4K
% 12m/30 45 — K % 24m/30 53 — 7K % 36m/30 57 )
ZMEf U7z, FDP CIRIRERE D R B 7 2> > 72 203,
RDPTI36 PT (55%) IZIRHESEAFEREL, —FBIZFET
L7z, Repetitive diving ORDPIZDWTIZ, series
one (n=11) FEiL LC, FDP (K% 30m/30% —7Kfi
KB 15%5 =K % 20m/30 75 — K ifii k& 1553 — K &
10m/30%3) £RDP (K& 10m/30%7 =K ik & 1557
— K% 20m/30 %7 — K [ R & 1555 =K % 30m/30
77) #4170, RDPTC1 PEASELE L7z, &7z, series two
(n=10) F2Bi L LT, FDP (K& 36m/4055 —/KHi k&
1577 —=7K & 24m /4053 = /KK B 1577 =K% 12m/40

43) ERDP (A 12m/30 %5 — /K 1 {K S8 155 — 7K B
24m/4053 = /KR8 157 =K 36m/4053) %47 -
72L 22, FDP TR TIE % 588 %5 0 72, RDP T 6
VAR RE IR SE 2 RGE L7, B 9Bk ¢k, RDPI
FDPXDFEAE) 22 A EAVRIEEN TV B,
b3

Sulaiman® 13, 18 ~455% 01,2994 % 11,500t
(3,505m) ~30,000£t (9,144m) DIEIZMETE 5 FEi %
To72. A2 UL T3, 18-215% D 9Bk % X 1 3150
FEREICRERRL, 26-41/% T1318-21ik L FERE R 1 5
VBN & 572, 26-41EOFEPH T, TR B e A
SEMBN ST,

Carturan® 13, B LA/3=50%12O0\WT, K
W 35mDUFKIZ 25531 K2 FER AT, T g
Om/ 3 BE & 1Tm/ 7y A B U 7z, Wi & & 7K 6mic
345, KREEIMIZI5H RAEEIEE Lz, BRI, B
BOBIRNTIERAIZ, FlmETF EdE BB LT
B0, JVEBEIIFRAEL LRI ONTHEMLTH
720 3T A & 3T A LOREE 45 &, 375k L
OB HERBIZRIARED S 57z,

33

Fr N =G HHUKERBE R TRAETS
altitude decompression sicknessi®, kD 4D
IO NEERIIFVEZILNTWS, LarL, Vo
L= g PN AAN=TIEHEDIZS hiEar g L
Uy,

Altitude decompression sickness{Z 2T, Basset”
3, RPEREVEXD TORFREIE ISR LR v &
# 1L, Zwingelbergb '8, wet diver ClaMEzE13 280 328,
dryBRIE CIE L MEDIZS P AERELRL TV EMEL
TW%, Weienb '™, 528fll=oWTRREL, &P
IE 4G RELRTEREL TS,

—J5, Webb5 20)&Boussuge5621)li, AR % DI
WEIEREL, ZRELKDBECZVERE LTS,
St Leger Dowse5 L SR AV DI AT
2,250 R e LZBEM#EE T, BT LtED2.6
IR L COZE WG LTV 5,

Hagbergd 1%, W 1,5164, %2264 OB M
MU KA A (MR T73%) 123\ T, WERED L
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L3, P2 1.52/1000dive, &M% 1.27/1000dive
TMEICHEBEAEAL), i, XUE e, RERZ,
FTLA—)BRUZ kB33 A0 572 WELTW B,
BB & (KRR AR

PEKH S AETHEI IR EIED ) A 21255 2 ENHIL R
T3, Demberts i3, KENEED 44 /3—185%
12OV, EMRIEEREAZIEL, w5 oO
IS FE R R AR L7, IR IR IEIE D) 22
TP A—IZhHTEERE L. Lamb ™8, B
EHELV A2 T 72812550, FEOR BN
k3D ELLNBLMRRTS, Carturand i3,
BME & A 7 =508 3K 35mD k2 2553 K95
FER AT, TE LT Om/ A RE L 17Tm/ 3 BEA FEER L
7zo ML ARE6mIZ 347, AKEImMIZ157 D R4
EIEE T 572, WARICRET S XA EIR, KRIET
HEF EHEEICBRLTED, RHEIIEA17.5%LL
DEAN=IE, ZTHRWDO XA N=L O KA AN L
, WHEFED) 27 RENEMEL TS, £7-, 7
DOWFZET, Carturand 213, KRISHIR XD, F@h, &
H, WABEEBIEDIZINV AT T 724 —=I12KD
B2 RT S, Webb5 Y%, Body Mass Index
(BMID) 28 EWAAN—EERWEFEIZE DR TN &
WL, "X BEDIES B AZDEIRN X
YAFAECR L, Flp IR E AR ISR B L A,
(e IR BE D N &4 )N — (X E 12 B35 n RE M
MEWEBRRTN S,

Bt 7K

Aharon-Peretz5 *13, #FHHMKIEREI L 7= 2
K=V LA = 685DV, BAMBFEREEZELSN
B 443 =034%4 (5.9%) FAEL T = Z LA WHELT
W5,

Fahlman® 2%, Mt D Yorkshire awine57PCIZF &
v 27 A (2mg/kg) ZEFEL, WEAHRE (n=26) & IEMLAK
# (0=31) Z LR L 7228 A2 fTH> T %, BT
4.33ATAIZ 225 AR 5 7%, 0.91ATA/%r D& TR
AEIEE B IS Uz, FEE, Al s fe 55 R
FERE, IR BRI PR HE D F8 AR A A L 7= RS, K
FESEDR B, JEBEATETIZ 1061 (32.3%) 1=xF LI
ARHETIE 1961 (73.1%), WEEIRIE, FEWEATET9
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{5l (29.0%) 1= UIBEAEE TIZ 191 (73.1%), X
FRRE I, FEWEAHEE 2051 (6.5%) (2 L THEAKTEEIL 6
Bl (23.1%), FECIE, FEMEATES 45 (12.9%) (ZxFL
THEATE T (34.6%) TH 7= (EMEAKIHD) . B
AKBEE,  JEBEAKHE & O WEIRAE B AR B & T O RRERE
DRI NMER S B - 72,

Plafkis %, BiAIZV 2L —> aF L8483 —12k
B ARRIRIEREFHE DY 22 T 72 8 —Tdh % LN,
ARG T2 Z L EHEIEL TS,

Williams5 &, 7Kilk 30°C DRIz ik kK% 13.6
+3.7m, KB 39.5+4 573 AKL =AML A3 —
208 & ML A4 73— 204412D0WT, WAKD12.44+3.5
SYHTE 16.24 3.7 B IS ERIML A 1TV, BEAK O FE S %
BEF LT3, fHRIE, A2y Ml s ARKIC
1L.78% ML CH v i AKfEmA R H5h, AKEE
BEADFLEIZHIBE A R® 6z, Bt oA T
i, BAKICERL AT EOT RN E RT3,

TLA—ERIRIERA S 57280, BiAEZEETS
WREVED S %, KL RTO 7 L2 — L EHUZ, KA
1175 % PRER X BRI AN DB R A (LT H L E A6
h3, XoT, EAEIO7LI—IIERUIIRERED)
AU EWEMXE5 g Lk,

BKEIDFRIERY T

Blatteaub *Vi%, Fx v/ 3= AKDHHZH » FIZA
S72 HA NN = DFFIRN G-l 217 > 72, 167D &4
IN—IF, VKD 1T 5 3045, 65CDHFIc
AD, ZDH%400kPal 2553 {E L, 100kPa/% Tk
JEL, 130kPaT45r DRI AT 572, KRS
Y7 FIZASTZEAN—TIX, K[IAE» DL, 3%
EOREAK, PEERIMEEOWAD, RERAD, P I
FEOAKT, AREDS FARED 6472,

B

Aharon-Peretz5 513, &N EREIZRERL 7=
AR =Y HAN— 68 % AL, WARENINETT A b >
7o BAIN=2374 (10.3%), VUREDFER B 7= 443
=334 (4.4%) fAEL7=EHE LTS, JEITIIRITE
JEOBKNCI LB INETIRALGNTE 20, FITL
WESEIZDWTOINFIIAD 0, B2 6 WEAKATDNE
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Y mib 5 ZENNEEZ1E5TH A,

RABRERE

R U7=0F28 T B4, Carturan®d id, 544
IN= 504412\, AREE3SmOUERIZ 253K T 5
FEER AT, FEHE Om/  BEE 17Tm/ o B & He L
720 MiREE G ARIEO6mIZ 357, K 3mIZ 1557 DR A
FIEEfT 572, T OMER, BREHE 40ml/ 55/ kgbh
EoxAN=1Z, IR LA =KD FEKRED K
VREN DL 5Tz, WH, RATIINMEE & 12#8
REHERIZMKTL, B2 5> TH IR 2 (d
J& (physical fitness) (Z1K T4 24, 4% T, ¥#
o, Fn, BREZ 720 T, S IRI 2 R
(aerobic fitness) &, WARBLDOKIIEHIZE 5957
7IE=THBHEL TS, #HLTAY LTIERERN &4
AN=1E, FlnE< Ko7z 44 =L KyaF ki
PR T\,

2 JE

Buch® "3, LR H 4,3504 1200 C, HEEE
Zmild, moderate, severelZ/rFH L, WD FEE %
never (nonsmokers), light (1575 27 LI /%), heavy
(1673 2/4E-LL E) 123 TRRET L7z, Severeffil T,
heavy smokerDE[ENLL, V7L —v 3L & 43—
T, B TR 2 EHAEL X ED YR T 7 o4
—2835Z %R L7z, Wilmshurstd *¥%, W2JEIL
FFETRIERED Y 2 27 2B I X 5 HEE D b % &k
RT3,

B#, EAECEIVIRA

Lee5 &, 23Jitiik % %24 L7z 24— 4473 — Dk
JESE 15009 2 Beat L, HAfR o EEICREER L T
BHBENEWME LTS, F7-, Boussugeb i3,
KRG 35mIZ 253 K L7253 5244, 4otk 5244120
T, §kRy 77— a—KA%EFTV, Spencer scale
& Kisman Integrated Severity Score (KISS) index
AWM L7, ZORR, SGupEfld, &thk
DHEMICL L, PARE M TIZKISS index2 <,
i, ARE, KEEEHEBELTHWSEZE, F
SUAOPEAIFEL AR & AREFINICBfRL a2 L%

WEL TS,

EKBIDEE)

Dujicd *2, EAKRHZER L =B 243 —124
1200, AR THOXIAS L — &I LT\ 5,
HAIN—1ZF, WK 24 IR, R AOHIE90% D
M T35, TD%50%% 25, ZOEBE 8 —ILfT
5720 FxN=IZKBMIEEEFR I, 280kPal 8047,
PR SHE 13 9m/ S U, 130kPal 755 0% 24514
To7ze WRITAE T %5 6 i IRR R 7% 8047 [H £ =
A—L7=FER, SJEs v —RiE, EEEHCBWTHEE
WKL, WAREOEI N XTI E 2R S22 L%
INEL 7z,

Blatteaub *i3, 16 4 DD X4 /3 —12D0T, A
21 BRI 5 d5e KO AE O 60-80 % 5 O Y B % 45
ST, FD%, Fx 312 TR 30m(400kPa)
12307 1EF2 L7225 10m/ 53 CIRIEL, K% 3miZ 9%
MR EEIEET DR AT -7z, WIERT 305014
& 60471, Spencer scale Calili L7z 55K, 6047713,
controlA’ 1.2512%F L Cexercise’ 0.44T, #HBjL/z&
AN—OHIZKTAS ML 2 Z X0 ED W ED 577,
KIADOWINE, HAEDHEL TS0 Lk
WERNRTWS, F72, BOWZE TBlatteaud *"ig,
BYELA N =16%25, MIED 20/ RG> 6 K36 %
FPONENRS 40537 v = v 7 %470, F0%, Frv
IN—12T400kPalZ 3047 Bt 55 § 5 I AT > T\ B,
BEFE i, OAEE 110—120beats/ 70 12D & 5 i
WL, WEE100kPa/sr Ty, 130kPaT 97 % 4
EIET 572, WA, Fo7FI—Ta—-2THDLR
ERAEU-AEER, KISS Indexid, JEN T EFHH=
12.26:5.36 CTH D, EEIFFOIZH N A RIS AT E
3Dk o7=,

ERDEE)

WHEHOFEB) =T, Jankowskid i, 298405
YARZ Y T4 THAN— % RET LT, BEBREIL, KR
45msw (450kPa) 1230471, ZEX 440D wet dives
o720 28%I3E B 21§, 1144 PO #H O H4T
W, 5813 EHEOEB DO AEIT 72, KT 305%
2Py 77—k a LZ2A5R, WEhIsE# L7244
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IN=TIRAEHIRN S AR A LTz, &7z, BIGE
BIREE FIGEB) RN 5\, KTa s & & ke
RARIER L P 5l BE LTS,

EIKEDES)
Pollard® *)1%, 6 7L — 712431} 72rat 2000 % 240fsw
(735kPa) 12 2M¢ R GE L 382 — Y DIKIEE T 7=

&, HBeTbEWEREFOREZBIR L2, W
M 30fsw/ 4, 45fsw/4h, 60fsw/or& L7z, WEEH

@iiééb Lo RINTLem/5r %3000 MITr> 2 &
zﬂz!‘lﬂﬁ DHYA L, WEREHREIR, iR

‘ﬁébﬁ%ﬁﬁ L7z, R, i*’%(fé‘e SHEIL 7
BT, FECEWIERE A E 2 TS <, 30fsw/ 77
DIIERE LD 60fsw/ 75 DI i?b‘?ﬁﬂ ELTEHED,
30fsw/45r DIKITEREL D, 45fsw/ 7 BEE 60fsw/ 73 TED
SN, B & RHERE FEREARE 23 0 > 7,

Balestrab ‘1%, WWPLBHAEIC KB LY v b
ST 2k /T A ZERR OB S AT TN D,
15D £ A4 /3=12DWT, FEEEIZ/ I -V T —
FUEFAL, BT ChRENEEELZ, &0
E, PSUINEOHRE QBRSO A RE), 4,
PVILIWLNEE S RIS, IRER, SRYEESE L
7zo JIEROILILSEO B E, %, RIE TR
faENIE DS B 5 4%, 8 v LN EETH LG
WENIEZ B S h 57z, £A4N—=(FRHZINFFLRALT
DB HAAN=)12IE, WARZOTML UL E 7213 1E
B AIEZ B LD T RNA 2T ENETH B ERNT
W5,

REE

Mekjavics ‘i, KB ORI L FH Y v T
—HIZOWTHREF LTV 5, KRE9.14mfE (30fsw) i<
ZE R C 120 BIAE L, RafEibEE $ISIREL
7REERE Y, 10°C L 40°C D22 RERBE NI 3G MRS 5
Z2HETH S, MR, 10CHETE
)13, 40°CHEFE (warm air exposurefff) &KL TR
EHRISIE T U o720, BRI N Lz, i
kB xtidiEcold air exposurefFdD 44,71 34 IZHIL X
7, warm air exposureff Tl 1572 I2BigR S 7=,
Cold air exposureff® 3 Hhot showerz iy U7z 144liZ

(cold air exposure
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Type I FEIRBHBIU 7z, AL OILHIRE X5 IATE
B, (Eﬁfﬁ%?ﬁ')xﬁéiﬁj(éﬁélkbi
IR XN, EAKBZEOENY v 7= XA F A LT
FEFREABX 23 Z L AURE SN2, Broome'?d,
177 DOWEAE 2B U, WK% O E A Ok &)
PMRNE EPRETED TIE LR T a3 B > 72 & W
HLTWS, EHEN LB A»6ERT UL, R
F‘if:jﬁ%f“?’t‘kj(%ﬁﬁﬁbﬁ_f)&**ﬁfﬁﬁ%ﬁk“@%?ﬁ?ﬁ
B3Ik 2o WHZBE ORI IR PRI S 7= IR RE TUF
KTsE, %?0) SEUIMEHE SN D L E LS, BAeE
1EH, RN R S NG ER ML 395 K5 i
NhHIUL, ZTOLI BRI EROPEMA TS5 5
nHeMED B B

BAKEOMEREEE

K % O it 2% B ' © 32 B [dDivers Alert
Network (DAN) USAIZBIfRT 2 0F%8 & 23 Rp 217
5>TW%, Vannd i, 2834 D 74 7L FEER %115
720 184 TEFDE 54 TIVFEERL, 60ftHIZ 55471
5, 28474554 7E, 144 7 HA 60£t/EIZ55
5y, D%, KiEKEE 6075 H-721%, 244 7 HH
60ftHEIZ 20578 L7z, 344745074 7L T, 14
A T HM60ftIEIZ55%), D, KilitkE% 6057H
5T, 244 THIZ 60122045, F D%, KiAikE
Z6077HLD, 344 T HM60ftIEIZ2045& Lz, KT
W2 F213, 8,000ft (2,438m) IZ4KF[ & L7z, 144 7/
HTE, AR T2 625 £ TORER % 121
& 1 AU IRIEREIRFERE LT > 57278, 244 T LA L/
HICZ&2 & 15K HICE L CERIEV RO 5 7z,
£ 5T, %39 Undersea and Hyperbaric Medical
Society annual meeting®workshop THEME X7z 574
o4 Cid, #Fni48HERH LIS KD A GHIE
23 20 B A 20 D MR E W K Th AL, KR E
B 2 120 BRE IR AU K e LT, 2o
ROKRNS, 2847V E/HT2561%, EEET
DIl A X SIZEIXE BT TV Banwe Lz, 2D
#%, Vannb i3, dryBREIDF = 0N =K% 354 7/
H4 2 FEER 2170, 3~ 17HERI$12 8,000£tHH: (75kPa)
AR ER B T3 0594 T T 05, PR
F 495815 LT 8020l DIEFE 217 - 7= A5 R, 17HE[H]
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KRB L 72 52BN IR ERE A FIE L 2 2 o 72 & ]
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