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Drug prevention and treatment of decompression sickness: research progress
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[ Abstract ] Decompression sickness (DCS) is a series of symptoms and signs caused by bubbles in blood vessels
or tissue with dissolved inert gas due to the rapid or excessive reduction of environmental pressure, which can threaten life
safety in severe case. At present, recompression oxygen inhalation therapy is the main treatment of DCS, but it cannot meet the
treatment needs of severe DCS, and drug adjuvant therapy is still needed. However, the optional drugs for the prevention and
treatment of DCS are limited, and no specific drugs have been found. Over the years, scholars have been constantly exploring
drugs for the DCS therapy, such as antiplatelet drugs, anti-inflammatory drugs, antioxidant drugs, bubble ablation drugs, and
traditional Chinese medicine. Among them, traditional Chinese medicine may be a new direction in the field of prevention and
treatment of DCS. This paper reviews the research progress of drug treatment of DCS since 1980s.
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Wrisk 3, DCS A& NE 2 b, 51k
T AT TR, AT, Yl BRI R
KM AEGE T, H DCS 172 kR4 R
0.01%~0.019%, 1742535 FEDILE K 5L T DCS
B & 95 0 R, P R K N 51 DCS 19 & 0 %
2594 0.095%, I EF 4K 5L DCS 1 k2240
0.03% ' I, WA S BB G DCS 2 24/
WK B U HOR I ZE By BHIF T AR Bl (4 8K
Wz —

H Ay, DCS Y 2= B3R Y7 1 it 2 F i e i 4AUiR
¥7, B3 i T e A AR R R 2 A R AR A
DA P SR e it 5 ) R 2 T DA o S R 35
o BEH RSB e R ok, I A I R IR IR A
HRBL IR )T 2 0.28 MPa & IR RHINE
IBYT, PRIEAEHE A [ R 238 4 b 22 i K
K, WS % T RFEEARFEIMERTR,. £E
1372 DCS IR IR YT F IR E 25 KK DCS TR
J7 2% PR B0 YT I R BRI 7 T L RERE R Y
(T TSRS HE R AR SS, AR BESR R S X BLAA
HA ORI, AN, K EZES P IR
B #% 12 R UM, ASBEAESS — B[] Y X DCS i it
FFAFINEIRYY . UL, AR Z5H0iaT7 %
ik DCS LG5, NEINEIG YT 4 Bt a] () &5
Br, BRI NIRYT DCS B R 259,
TR 23 RN FRIGYT e BRHEAL B2 A
SCEEGE 20 4 80 4EARE A E NS DCS 259
T I DL TR

1 FUi/RZ

Pontier % BIF5E % BV K 186 I 5 8 i K BRI
/NHREH R R, B/ I B KOE 5 R BRAE T T AR
W2 [BIAFAEAR PR, 2 8sEH: DCS ZER B I /Ml
FRHT I, HAT ™ E DCS K RAET Ik
VAT | (IWANY i N 1 T o 3 E T 10 N i
& T8 AU 2246 3 Fh T 0 7 0t /)N B 245 RN 858 24 %oF
DCS K ERIEAT /3 46 B SE G, 455 8 kA% 3
A LAREAIR DCS SET- 2 FH 2271 DCS &k, Sl
DCS 525 1 J i /)N B AR, 1 49 o) ot
FRZE A2 38 5 4 BAT ) DT AR 0 1 558 ot 2 s P i 28
WU S BE RIS Bl 26750 DCS 1Y R R AFET R |
NS B2 I H 8 MR (adenosine diphosphate,
ADP) 15, J& T P2Y12 ADP SZAK$5H07], fiehs

P P2Y12 4 SR I/ B, Bz T A
Ve SEVEBRG VAT . AR B R B,
SAMEAE T BB PR AR BUAE Pt [ VR S rp A3 T
F [ DCSH+ G MR LT R A 24.4% (11/45)
DCS 1R 4 AL TR N 60.87% (28/46) | , [F]Af,
SAMLAR T 0] LAE S DCS K ERUAGZH L i, B
FREE, FRARAZZ0R T E, 0] LARE{R DCS KA
S I AR /MR LU, BRI 2 2 CD41 3R
ik, I MRERAE . DA AR A SR AR B 1L MR
175 DCS kA h A wEEAEH, ALs 5]
DLt i i/ R EE L Ak, BRI AE A 1%
T, DR P R I IR, SR A SR DCS 1Y
RIGRFIET

Fi]HF Bt (abeiximab, ABX) J&—Fh - A
A Gp b/ Mafidit, 5 Gp b/ Ma 324K 5% A
i, P/ R AEVE R OL F I PR B9t it/
Bz 25 %' . Lambrechts %7 b % 7 ABX. i &
DK, & H74% F (prasugrel, PRA) FIKiE IR
(enoxaparin, ENO) 4 Fi 2§ ¥ X} DCS 19 & W,
RN Rl s R T B BE AP MR R AR, S5 R A
PR HCPE 04SP BE L ( disseminated intravascular
coagulation, DIC ) 5 DCS Ak BEA: #2245 ¢, {H
S, 4 2t A ABX G i B0 1 1L/ 3R AR
PIVE R RO MAEDhRE . A BRI S AE A 52 &
L EAEH, rTLE—403% DCS filf5, MR
B Rk B XU, i HAth 3 FR 258 iORUR I A B3,
VoI PR — P BE sT /MR AR I BE AR
My DCS XTHUA R4, % AEBE (tirofiban,
TIR) 5 ABX [f]#£J2& Gp 1Tb/ Ma 52 4515, @
i RS PERS P Gp b/ Ma 32 (A BIR il 5 1R 22 52 )5 1L
IINBRTTER  BEAG, W20 DCS 1 & A=, AR T
ABX FIREE LK (eptifibatide, EPT) . BT
PUHEWTPT I/ MR 257 Bl 16 DCS B BRI AN G —,
PR — AT R BB IR SR SR A FH T AN B AT A5
I DCS XTHLIAR R, SN 5 Fl ABX S8R YT
DCS A 325 F IS Dife . RAE AR AL N 3 55
A SZ I A BTG DCS ML A B EE R

2 —SFWHE (nitric oxide, NO)

VA JOGT I 45 N B2 4B ( vascular endothelial
cell, VEC) My#i45 & 7E 14 28058 th gl i, i
R 4500 B A - N B AR AR A ARy
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AN PR A B R R & A . NO —Fh B
ZRAEYEE SR N, AT A it/
MR A A0 ) R B, AR I A5 S 3 1, AR N B
YA PR, AR TR AR AU AR e MRS
VEC 25, MR N ST R

F) FH 25 48 48 75 .0 8l & Fll Machintosh 3135411
M IFH AT, Mollerlokken 25 % BH, I 52
B HT 30 min X 24 S A DK S R I AT ek
S o i v 24 T 1) il s kR = g ik b Y A<
a0 E R, RIS 2R Hom T  SE ke sh i 2k
FERPE R S5 FULI R NO AT DA 380 /b Uk
JE B A 7 A, DNTTTEER DCS & R BE .
TR, BRI TR g —Fh NO HAd A
ZHST T REIRIMABTR . L. R TRE,
IO FF B FE AR AT T % SD K BT Ah B4 Ul 1 S 63
RERZFEMR K R DCSFET- % . LW, [FnfBeis ke
R4 0R T 1L, FRARMERR S EAE . A4
TR E LI ( myeloperoxidase, MPO ) Jif
PE, DRI, 25 SRR BTHE et 7T AT LU i A
RO AR AR AR B % DCS R E R . (H2,
Randsoe 45 ' ZEIF5E NO HEAAR I H 3 1B f R 57
LLAYEEXT DCS K E PRI E I A B, 430 LA iR
H VIR LR R S LU AR A A R I R SR 8 NO it
A, TE 25 R L AFAE B B2 R T i 70 3 3 Ok 41 15
RIHBRR, HIX 2 Fi5 R AE X #OE R DCS $24it
TRAER, PTRER f T S8 50 R R8T B o R 5|
K1 DCS AHRFEEEE T NO M- EH . mukn]
1, NO ftARERE /> DCS Kt FE i A YR,
W —E R T DCS A& Az, (H R e
) DCS, NO A BRI Il AR N IR PR AE T
K, NO HEAXT DCS AR HIE TR i — PR E

3 mEhsd

AR O 22 e A AL Hh Y G B AR Ak
W% Z —, A LLXDCS 3 VEC Ty g = A4k i 3
5. DCS & A= ivF, —J7 1 i T I X VEC
P14 4R 252 S e P I AT 0 40 L PN 3 M AR
3 — 5 K N 1z 3l S AR 53 s T e A T R 4 B AR
PN R 20 B b AR P AR . N- SR e 2 IR
( N-acetylcysteine, NAC) J& L- ¥ it & IR 19 £ Bt
EY), SAIGRMSIE, TR SLI 4, 4
ZURIH 2 A e H BROKF-, H5R A 2T H B

Hefedy, R xHANBARE . AR, BA
FH 554 A A B R S PLVE R, iR RedR T HAR
NO AR R s e el B IR
K2 DCS 523t I NAC X SD K B pFA T il A 2,
KEAAEREERE . PR A, NAC kb
A% DCS KB il 0, 3= 2R AR 5% DCS
R BRI T o S o R il BE S AR B, HAF AR
MK FR . [, BB NS &I, NAC A DLk
3 DCS KB HER O WLEF e e . Ak Wi &
JRAE A NI 8 S B . Wang 25l A |
fah 2 F oy, (PR NAC Fi4EA: 2 C i
EIGTE4A . VEC DIREREAT S DCS Z Al &, 1k
HNSZEGZE R W], 7E VEC B K (i ] 45 25
SRS ), Bl K ) i VEC
R ALY RN A A R R AR N R . NO R
BCE ek 55 . VEC SBT3 B i 19 i, 48 NAC 4k
PG AT 238 VEC 7EAHLVE /K e i v i) B A28
TEAR P S2 56 P R I, NAC Fi4iAd: £ C T s 154
T 7K BRI 3R 43 JDE RS I B 22 0E 8 R R
79%, Bt L E 2 R R W T ( thiobarbituric acid
reactive substance, TBARS ) 7K~F W IA & 7=, (H
JEARBERFACK R DCS M &%, DL g5 R,
NAC A] LA 13 417 1 e A A v 48 Ak 4 Rl 480 T A
iR £ A9 o i A BB LR 1 R 2 e H IR BEA S, %)
VEC &2 Ht & i e

Obad %' F1| FH I 81 1 14 2K 2l Jok 8 75 46 90
WA T 09 1M &7 5K S (flow-mediated dilation,
FMD ) BAKI A 48 4 J Dihe, B 2 tEdi A
AFIRTIE K 5 Sk B D re B Ve . SEgs i,
7 458 B M A OK B O IRGEA: R C figiE R E
2 FRpT AL, AR T 30 m IREE K . K
Sk R, A PR e 2 C 4K B e AT
DA /N 7K B3 FMD 9 AR 3 . 45 % FMD 1R &2
AEH BT, 2R as R R AT AE A — A
B ] LU i A4 VEC #2 2% DCS 35 5775
[, e C Rl LRI /K5 00 R P9 116 A4 6
BRI R R TH G L R SRR T . T
DCS &Mt 2 R Rk, ey b2yiayr it
ANEEWME M DCS AL ]

4 mMRH

20 122 80 4EfX, Douglas "™ % B w] LI {d I
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BRI R 25287 DCS AR MNLIAL . T FIE 8K
i MRS —Fhm e A AR S iRk 2y, B
A BURAPTRIEN, REOSIHER 25 R G 50 ik
AR ZERT R A BRI RE RS A B

20 28 8O AEAR, R bl R BT R G 1 24
S AE DCS B4 BGTT T8, Kizer ™ {4 1 4
21 B EFWIK G 1 AWl EFT T 3 K 50~70 m
TREE K, AR DR A T 35 [ Vg ZER o Ja s 22 P 2L
SR 15 min W, 1220 7K 51 HE BHAS 0 R s 0
MTER . SO SERER, B AZKZEFT 90 min
FRAEIRTT KT B B AR i T R 48R YT )
K G AR AR RS i = I 10 B B BT e O SRE IR
TE G 2 TREGRIT B IR B, fR B e 2k 3 d ff F b
KR (MK ) #ETIRYY, TS RAF. Lee
2 PUARTE 1) DCS 87w fd i TR 4807 e 0
FEER M Z A E UIRE R, 45 TR s =AY
P Je BB I AR IRAT BT ek, JR 285 2 s R E0R
SRR A B . ¢ TR BUSRI6YT DCS W4k iE
ZHECORGIRIE, HIT ORI BEIARGES, [FE
Wi R TR AT BEAFAES T RORIA S . FHE IR . e
DCS #igs 24t g oL, Ik, 7E DCS i IR
TRIT OB R B R IR R AU 2, N 2 DL
it DCS B FHIRPRE 250 3.

54T (ulinastatin, UTI) J&—fP R &
R AR, SR — R S A 2 M 1) Kunitz 5
22 S IR AR BB RIR), AERD G2 - ry Rk .
PR 2L, SCERIEA AR . W i
Pi%E I A RGFRRSCR, G IR L UTLIRYTY 2R
R BPEBRINFEESIG . 2R IR TR
E, R MAE BT R 2 Meng %5 il i X
FVE 22 R TR K 2 B, UTIL o] LA o e 22
SiE SN PN R AR A AR O A S 3 s R BE T
R — AR AE DCS AR, EFla UTT4H
FIFET- R . — & R FI™ B DCS & 4= 50
31.25% [% % 9.38%. 84.38% [% = 62.50% . 46.88%
R 2 21.88%, #HHUTIIESZE | DCS &4, K
T, R—RARYT HUE DCS IS TEZ5Y).

FZ AR PR R R L0 FH )32 8 Jey i JRR R 25
FA REFRPTRBCE, XF M 4 i A 1R o i 41 il
VEH, JEEAEHA BRI AT DI A R i 52 2
2SN FEIE DCS W 05— FEIF A, FlZ RIH ke
i AR AVR 25 A0 2 T 0™ 3 i i 105 %) 375 % F A AR

PR, RO 2k 2 5 10 20 e I Hs A it oy
FEE TR, Bk 2s SR SR & 1 2 I i i e 28
T, EHEM AR E L F L R P PHIE S
TESIY B TP AR, IR X TR Z R BERGYT DCS
WAFAE AR AN, Xt DCS /9 15 Bs AIG 97 1 A
AFpiE—AH5% .

WU & NN —Fh R RS R 4, W LAIAE T
MAPK i F BRI N B I & i R = A
X SR RE s it 2 RS A 2 . A1) & s Iz A 4
BRI, XL Z R 2 L R T
FER I, TEPREE F R LR B DCS 1 HHT 30 min 45
T WUH I W B v kAT W M T TS, DCS K
RALT RA T R, HAATE—ENRAOCHK, 1.
e 0 ZH A6 T R AR TR i 2 RO IR . [R]E,
it o B 2 25 B R, e S0 WL 26 i g B Y 43
il T DCS X HiZH . WU R DCS /Y =24 AL
SRR DCS MK i A FR B2, BEAPRIH 20 4L 98 4 1A -+
TNF-o., IL-6 fil cleaved caspase 3 7K~F, [~ Bcl2/
Bax B AT ERK M3 K-, i i 48 0E SO e
FIBEAK DCS FET R ME

5 I B K SR ER IR AR &
R - K R - B R 4E (renin-

angiotensin-aldosterone system, RAAS) J& fix 8 &
B I HS AV B 31 R e 2 —. BFR R, K
REAS BN M8 5K R e il /K- F+m, Mazur
a8 ffi ] M 45 % 3K E 11 (angiotensin T,
ANG I ) szfRamiils) (54903H 10 mgkg) | M4
SRR R A E AR (ARIRE F 10 mg/kg ) A5G
B Tm A PHAE R (RS PR HSF 20 mg/kg ) 3 R,
TERLAUTE K TS SD R BT SE 4 JH 452y, W
KEFE 1 MPa (5 JE 255 45 min J5 (AEAFE M. 45
IR, WA FNETT E KB DCS & AR,
Hifth 2 A~ 25W) 20 DCS Ko A W 284k b
RS T W 7K R BRI 0 i A 5 K 2R A 4 g
K, EXF ANG T K-8 520 5 AR ) A 2l
R ELANG I A AE Bk R m K15 3 Fh2l
WIIRTT YA MUV K6 TBARS A IL-6 K152
Wi, R RYI RAAS 2 5 1 DCS i & AL #,
(B BARHLEIA Rtk — P09, AHOCES IR T
DCS MAITIMAETFHRR .
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SR DCS &R RO IR R, /b < i e
Az VR ST A T B 2 B IR DCS 1Y E A5
M. ALk (perfluorocarbon, PFC) J&—FhiE
WebEIm AR - ALY, MEA. AR AR,
NO SR LA RN HEZAES1, BB S 412 A it
DA SR P SR HE . Dromsky 25 2 4% 4 1L Bk
.57 ( perfluorocarbon emulsion, PFCE ) 1F A4 Bf
H2, TE45 TS50 I 100% IR YT 1Y [R) e
JokiFE 5t PECE, & BLAZE 4 1 DCS A5k A% T4l
P 100% AN SEEHE (53% vs 93% ) , HIZH
PR RGER

Cronin 25 ¥ i+ 7 —F /™ & DCS 19 43 £ 3h
YRR, 28R4 257 BER (78.3 m) TRAb R R
31 min J&5 98 & 28 K, B 5 10 min P9 & Ik G 5
PFCE Oxycyte', &55on, X ™H DCS 43-5))
YIFiH, PFCE Oxycyte™ RNREFEARIET-, {HATLA
RSP BER T . SRS DY RIS R,
T R 52 )5 0 PECE BSCRAE T TR B BR R 1 791
Bi45 24, DCS K&k RASETRARH B FEA% (21.7%
vs 80.0%, 13.0% vs 45.0% ) . Mahon % % 91,
I3 P ) £ PECE Ji7 DCS 24 5 3% 1) 35 HE G B i 28
AL, (HAET R B FRE.

H, BFTiR R, mRRR RGO T # ki 4f
PFCE 2 i DCS K B K Hli f B, T Fefii . i 5
S5 BRI R A, O AT BB A AR RS R SR
HEEIF R AR, TN X R 28 2R G 1 R X
62 o TR, LA 4 AT AE S LA AR
AR AR, SR A . AEREFICIE
ZEAIERY S EIRBESE W] PRCE 161677 DCS I 77
TE—E RS AR RS, - L7 A 44 £
BHHL. R, PFCE JfANIE &4E R DCS Ml RIGYT
iz,

SR T 5 B2 1 F I, S8 BRI
SRS T BRI IR IR MLER & BLER 4 DCS
SR TKIG 8 K976 1 20 2235 L SAS I A SR
MW E L, RIS TR 52 B Al
J& 4 DCS SR 2%, W1 UL] L BT DCS #YiR
S —EMER Y o R LB DCS v 22 i i 2%
R I KT 25% QO HAARR S T AR BRER K
HEAL (86% vs 50% ) , F ELEMEHINT & T4 %

J& DCS f B PR BR 1048 B A2 T S R, il At bk 20
e, 5 Sk AR AR I S5k, Tarlov 1
g3 HHE MRI S ALY 7 38R S GRS
DCS H (4 BEH 517 AT B k3% ' . Buzzacott
A STHE R RS K T2 T 4 JEIY 1.2% 2B (
1 LYOKE 12 mL oK L) , #4171 MPa &
TRTR, RIG A BORE . 45 R, WKk
X DCS 9 & oL TC B e, IR IR Loz
FAYEIH BRI BRI SE, R I e HAAE 2 A
RS RS, He e v S A it —
AR

7 HERRARZGWHIF

7.1 FhAm FFE a4E. IS ELY R
BRI TG M Akt 24, Hos 3236 5HA Rz Ak, JikR
Crpde N RSN E 25 8 ) B0 8. 204
W, AT IMAREE . AR . TSR R IS
WL MR, BAWEMATAR . XU TR
B, PEINTE, TR ML . A58k . By
P BRBTZE A, LA 3 B2y F AR I R Ak
o 20 4l 90 4R, SR TS
JNE 2048 3 M2l b 2550590, LUnFSIEG Yy
DCS 45 . i#abxf 23 FilH iR DCS 85 I RS
BIWRER A&BR, T IARIR 2 7] LU R B B L DCS
AR (16/23) o[RS 5250 w58 & 2R, 3%
MALFE2G AT LU 200 DCS 51 60 1/ MR 5z )
Wb, ELAT RN A S fE, I EL AT A i/
MRS PalkoR RIS | SGEMIEIR, HBRELE S
WL IVAR T | 200 A g AR ) A5 o, 8 R
NS, WIAAGIE T L4046 =450 Ak 2y
Bl 1667 DCS 1yl 471 |
MNP 220 e = RAT. FFE,
M5 5 w2 R B R 2, 2004 AR AL TE A
FR 2882, BAWNMALHS . smbkss . B
MAETRL, TERR LB 2 T 248 B e i 25
BAE . 2B RAE R ZEAAE . RTEAE 5559 1R
J7 . Meng %1 WF 5T & B, I 6 v AT LB AR
DCS P 22 i & %R (2/12 vs 5/12) FIFET- 3R
(112 vs 3/12) , Ff-al 2k 400 i 98 E S5 iz e ARK I ¥
IL-1B MIE BEA ML AL R T 1 K, 1852 DCS
M. BTSSR DCS 125 90iR T $ 4t
TOREERE, BT FRBEBHA AL, P2 5 S
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AL 257497 DCS A KBS A M (.
72 ARAE . RATEA Y HEEN LMLE A
R SRR AN 25 S 45 AR IR, s T
WHEEARIK (LUNFRIE R E RBRA ) o SeiA A0
ARG (LA RREEEARATAL )« dFommn =+t (LA
TFER O =) 3 A2 A X P bR R
K ER DCS B 15 B 175 0 B i 5 405 15 190 o S0 3 485 1
IR, 3L ARREREAR DCS KR EIBET- R (Al
2H 55%. TP H KRR 40% . SETAIRAT4H 35%.
TN —=-E4 35% ) , [HEEEAPRATALAR T =&
HIMBET SRR S B, 5 ANEIEE R BT 9
R 348 JES L PR 1Ml [0 o 7 I /K i K 6 A0 I AR 1
PETH R [FIEE, 1% K RIS
TNF-0 5 IL-1 KB R T, 3 A2 A4 aeRE
A5 I 3% 1 2H 2 b TNF-a 5 IL-1 B9 & &, S8k
ATE L RN = A LT o R R AT TNF-a A1
IL-1 BRSO I . AL SEgRgs iR, 4
HH AR AT 2RI 0 = 2R B3 2 3 TR X P s
PR DCS A & BB AR
73 RAKRZHpF A NBERE HE AR 2L
TEPERSY, By, BA B0, %
OmEE. PR PUBRSEZ AR, 2G|
WOE R AA BRI 77U . I kTS S5 1E
M, BRI PR LTz 6 . R B
BERK T 57 K B DCS, 76 K B 5 2 58 i 1 /N BE
B W AT T AT DL E R R DCS A i i) L B
fIRFET2R, ISP AT R A /N BE B A A% Vel 2 il [a] o K
JE R T 4 IR, AT TL- 1B T B A i i 453 0 7
B, SR IS A R IR A, R
BRI Ly i B

£ R A R AR R AR A R S 1 T T
gy, Hofil 738 2 RAEG R b 2 TG 712 1
Bk REA 4. R R S5 K B A58 m, B R4
TS . PO BN A B AP R R . Zhang 2514
WFFE KRB, TR KET 7 d DB Ak Rk
TS RS 24, WA - BRI IR R
DCS & 9 B HBET SR IR T A= BRER A B2 (]
F, B AT LIREK LS CD62E (E 8% ) |
AR ] E R R A H 20 T e, 4R S T NO %
T, ARGE P B D RE RS A L S UK IS L. 5
Ah, L RS AT RSN 8 . MPO. IL-6 I
TNF-0. /K, J8%% DCS 20 2158 i i 84k 452 475

RAEMT. GERFW], Lt BT LG R R
1 HIFAIR DCS B A& R FIFET- K, & BliiA DCS (1)
LY

PIT RN EI ., MK MFRE Y h
PRI IS, HARIMPIR . DA
o TARSEUI WE T 2T 4 DCS #EEIR R BEA
il 453 4% 1 B W), 6% R SRR B AT 48 T TR DA
DCS K BUA BEZH 2SI R AR AL N A 105, eleate i
SR EAR AL, FEARM 0 Ve T Hh 2R 1 B AR T
Eb, RN T AT RE R — R E U DCS #4519 2459

8 INEREE

JCHF )N W SETR 9T A2 KR DCS A% 0T
B, AHF IR AR T 7 R IR &, ZERA
K5 O FE 2 BT MR ME LA A, B C A SR —
W HEAT TN IR YT o S Ak, TR IR 7 A RE K
DCS A RNAHHES, FFARRIE T L xs )
L. RIS, TESEERAFZ8 RN RN T I F R &
oA 3 H AT DL 4T i) DCS 3 1 254, 4
HIRHFFEH ) DCS B ik 254 2 50 B —AE 1 259,
X DCS X Flt 2 22 e o 135 0 RO AT BR . R,
WA A SR BT IR 25 A G Y B, N T g
PR . ROE G . BenTRoa Bl B & R AR
57, SRR DCSIAAR . FENEE DCS AN %11
PSS

LG AR A S ) B T LUK IR, 2l
TERBHIA YT DCS. 425 DCSIAAR ., W/l 5 BiE
EHMAE —EITE, ZRSE 2 BB N,
FART LAY K255 DCS @Y7 I AGE N UE, AH
25 EAE L. (H2, ey E L, a2y
X DCS B IARCRI AN &k, Anfal s i e 254 |
WE 25k, I . RYE 25 Kb 25
2 S MR 259697 DCS T ) 5 M
J34h, DCS [ ERALM ARG, A% F 8
PR HOXTZH 228 B i A 1) 2 ZE O ML S ok
WA . BB PRMIRINE . Maf] ., ka2 im R
FEIUAERG v B2 M S uE AR AL, AELAG A L SO A it 3
B4 [ P o T 0 DU 5 v B 2 b B 23
PR HEAS A ALHIEG 7 I T AN BE 56 3 35 DCS BYFHIE
WA, XN T R 2SR MERE

g5 LRk, NIRRT PRI AR AR . BF
% DCS 4B 2y, EARHF A 25825, K m maE



PR AR

20244 1 H 5545 4%

e 9] o

DCS AR, 23 DCS RIFAIRIHr &  .

[Z& % X #]

(1]

(3]

(4]

(5]

[7]

(8]

[10]

[11]

EDGE C J, WILMSHURST P T. The pathophysiologies
of diving diseases[J]. BJA Educ, 2021, 21(9): 343-348.
DOI: 10.1016/j.bjae.2021.05.003.

VANN R D. Mechanisms and risks of decompression
[M]//Bove and Davis’ diving medicine. Amsterdam:
Elsevier, 2004: 127-164.

TURNER S M F, SUNSHINE M D, CHANDRAN YV, et al.
Hyperbaric oxygen therapy after mid-cervical spinal
contusion injury[J]. J Neurotrauma, 2022, 39(9/10):
715-723. DOI: 10.1089/neu.2021.0412.

PONTIER J M, VALLEE N, IGNATESCU M, et al.
Pharmacological intervention against bubble-induced
platelet aggregation in a rat model of decompression
sickness[J]. J Appl Physiol, 2011, 110(3): 724-729.
DOI: 10.1152/japplphysiol.00230.2010.

FLGER, 7 LIRE, 9505, 45 . SARHAR TGS Iol e 114
BifER (1] . 35 PE 2% ,2014,38( 7 ):481-484. DOL:
10.7644/j.issn.1674-9960.2014.07.001.

DELVOYE F, LOYAU S, LABREUCHE J, et al.
Intravenous abciximab as a rescue therapy for immediate
reocclusion after successful mechanical thrombectomy
in acute ischemic stroke patients[J]. Platelets, 2022,
33(2): 285-290. DOLI: 10.1080/09537104.2021.1894326.
LAMBRECHTS K, PONTIER ] M, MAZUR A,
et al. Mechanism of action of antiplatelet drugs on
decompression sickness in rats: a protective effect
of anti-GP Il b Ma therapy[J]. J Appl Physiol, 2015,
118(10): 1234-1239. DOI: 10.1152/japplphysiol.
00125.2015.

LAMBRECHTS K, DE MAISTRE S, ABRAINI J H, et al.
Tirofiban, a glycoprotein Il b/ Il a antagonist, has a
protective effect on decompression sickness in rats: is the
crosstalk between platelet and leukocytes essential?[J].
Front Physiol, 2018, 9: 906. DOI: 10.3389/fphys.
2018.00906.

SCHIRATO S R, EL-DASH I, EL-DASH V, et al.
Association between heart rate variability and
decompression-induced physiological stress[J]. Front
Physiol, 2020, 11: 743. DOI: 10.3389/fphys.2020.00743.

MOLLERLOKKEN A, BERGE V J, JORGENSEN A,
et al. Effect of a short-acting NO donor on bubble
formation from a saturation dive in pigs[J]. J Appl
Physiol, 2006, 101(6): 1541-1545. DOI: 10.1152/
japplphysiol.01191.2005.

L e T RS, A5 BTty T FAd 0K B
W T ) TR (0] S R 25,2012, 7( 29 ):
249-250. DOI: 10.3969/j.issn.1673-7555.2012.29.210.

[12]

[13]

[14]

[15]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

RANDSOE T, MEEHAN C F, BROHOLM H, et al.
Effect of nitric oxide on spinal evoked potentials and
survival rate in rats with decompression sickness[J].
I Appl Physiol, 2015, 118(1): 20-28. DOI: 10.1152/
japplphysiol.00260.2014.

SMAGA I, FRANKOWSKA M, FILIP M.
N-acetylcysteine as a new prominent approach for
treating psychiatric disorders[J]. Br J Pharmacol, 2021,
178(13): 2569-2594. DOI: 10.1111/bph.15456.
EIFIT, 07 LARE  AREE, 55 . N- S D 2R X PR
e s e R B il A R S [T] . ZE R
Be2%,2015,39(2):89-91. DOI: 10.7644/.issn.1674-
9960.2015.02.003.

WANG Q, MAZUR A, GUERRERO F, et al.
Antioxidants, endothelial dysfunction, and DCS: in vitro
and in vivo study[J]. J Appl Physiol, 2015, 119(12):
1355-1362. DOI: 10.1152/japplphysiol.00167.2015.
OBAD A, PALADA I, VALIC Z, et al. The effects of
acute oral antioxidants on diving-induced alterations
in human cardiovascular function[J]. J Physiol,
2007, 578(Pt 3): 859-870. DOI: 10.1113/jphysiol.
2006.122218.

YANG M, BARAK O F, DUJIC Z, et al. Ascorbic acid
supplementation diminishes microparticle elevations
and neutrophil activation following SCUBA diving[J].
Am J PhysiolRegullntegr Comp Physiol, 2015, 309(4):
R338-R344. DOI: 10.1152/ajpregu.00155.2015.
DOUGLAS J. Intramuscular diclofenac sodium as
adjuvant therapy for type I decompression sickness: a
case report[J]. Undersea Biomed Res, 1986, 13: 457-460.
HALLENBECK J M, LEITCH D R, DUTKA A J, et al.
Prostaglandin 12, indomethacin, and heparin promote
postischemic neuronal recovery in dogs[J]. Ann Neurol,
1982, 12(2): 145-156. DOI: 10.1002/ana.410120204.
KIZER K W. Corticosteroids in treatment of serious
decompression sickness[J]. Ann Emerg Med, 1981,
10(9): 485-488. DOI: 10.1016/S0196-0644(81)80285-5.
LEE C H, PENG C K, CHANG S Y, et al. Surviving
sepsis campaign guidelines for a diver with DCI: case
report[J]. Undersea Hyperb Med, 2018, 45(4): 473-479.
LV B, JIANG X M, WANG D W, et al. Protective effects
and mechanisms of action of ulinastatin against cerebral
ischemia-reperfusion injury[J]. Curr Pharm Des, 2020,
26(27): 3332-3340. DOI: 10.2174/13816128266662003
03114955.

MENG W T, QING L, LI C Z, et al. Ulinastatin: a
potential alternative to glucocorticoid in the treatment of
severe decompression sickness[J]. Front Physiol, 2020,
11: 273. DOI: 10.3389/fphys.2020.00273.
ELIZAGARAY M L, MAZITELLI [, PONTORIERO A,

et al. Lidocaine reinforces the anti-inflammatory action



e 02 o

WELEER AR 20244 1 H i 45 3%

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

of dexamethasone on myeloid and epithelial cells
activated by inflammatory cytokines or SARS-CoV-2
infection[J]. Biomed J, 2023, 46(1): 81-92. DOI:
10.1016/j.bj.2022.07.008.

EVANS D E, KOBRINE A I, LEGRYS D C, et al.
Protective effect of lidocaine in acute cerebral ischemia
induced by air embolism[J]. J Neurosurg, 1984, 60(2):
257-263. DOIL: 10.3171/jns.1984.60.2.0257.
SRINIVASAN S, TORRES A G, RIBAS DE
POUPLANA L. Inosine in biology and disease[J].
Genes, 2021, 12(4): 600. DOI: 10.3390/genes12040600.
PR U DR b 7 58 5 S50l s 07 47 FH ) 52 36
WHE D] . b 5 — 4B R, 2017,

MAZUR A, GUERNEC A, LAUTRIDOU J, et al.
Angiotensin converting enzyme inhibitor has a protective
effect on decompression sickness in rats[J]. Front
Physiol, 2018, 9: 64. DOI: 10.3389/fphys.2018.00064.
DROMSKY D M, SPIESS B, FAHLMAN A. Treatment
of decompression sickness in swine with intravenous
perfluorocarbon emulsion[J]. Aviat Space Environ Med,
2004, 75:301-305.

CRONIN W A, KHAN K, HALL A A, et al. The
effect of the perfluorocarbon emulsion Oxycyte™ in
an ovine model of severe decompression illness[J].
Undersea Hyperb Med, 2021, 48(1): 25-31. DOI:
10.22462/01.03.2021.3.

SRORAE, BT, JuPhi, 55 ki o 4 Ak 7L
FRXF R S B 3 A T B IESE [0 ] . e A Ay v =
2 SR EA4,2010,17(3):129-132. DOI:
10.3760/cma.j.issn.1009-6906.2010.03.001.

MAHON R T, AUKER C R, BRADLEY S G, et al. The
emulsified perfluorocarbon Oxycyte improves spinal cord
injury in a swine model of decompression sickness[J]. Spinal
Cord, 2013, 51(3): 188-192. DOI: 10.1038/sc.2012.135.
DEMCHENKO I T, MAHON R T, ALLEN B W,
et al. Brain oxygenation and CNS oxygen toxicity
after infusion of perfluorocarbon emulsion[J].
J Appl Physiol, 2012, 113(2): 224-231. DOI: 10.1152/
japplphysiol.00308.2012.

BANCIL A S, SANDALL A M, ROSSI M, et al. Food
additive emulsifiers and their impact on gut microbiome,
permeability, and inflammation: mechanistic insights in
inflammatory bowel disease[J]. J Crohns Colitis, 2021,
15(6): 1068-1079. DOI: 10.1093/ecco-jcc/jjaa254.
AR, SRR 2 L BRI K. SR YT S 0 T RO
ZZ[J]. 4k 5 4d %, 2009,25(2):215-216. DOI:
10.3969/j.issn.1004-1257.2008.24.065

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

SKER AR, M, KB 2 L A REIR YT 2R BE A
VR (0 SB[ ] R AR R 2 5 s RUR R
“24i,2011,18(5):261-264. DOI: 10.3760/cma.
j-1ssn.1009-6906.2011.05.002.
BUZZACOTT P, MAZUR A, WANG Q, et al. A rat
model of chronic moderate alcohol consumption and
risk of decompression sickness[J]. Diving Hyperb Med,
2015, 45: 75-78.
SRAIE, BT R, SRARR, SF . 25 IR YT A R
Fief 23 Bl isgE [J] . R, 1991,32( 11 ):27-28.
DOI: 10.13288/j.11-2166/1.1991.11.017.
ZHOU W, LAI X, WANG X, et al. Network
pharmacology to explore the anti-inflammatory
mechanism of Xuebijing in the treatment of sepsis[J].
Phytomedicine, 2021, 85: 153543. DOI: 10.1016/
j.phymed.2021.153543.
MENG W T, QING L, ZHOU Q, et al. Xuebijing
attenuates decompression-induced lung injuries[J].
Diving Hyperb Med, 2020, 50(4): 343-349. DOI:
10.28920/dhm50.4.343-349.
B, 42 AL, Jy AR, 5 = b 2541 3 e -
IO 85 ol i K BSUT 2L 2 48 i S L PRy 5 [T ] . v A
fiitE B2 5 e RUR BE 2245, 2015,22( 5 ):337-340.
DOI: 10.3760/cma.j.issn.1009-6906.2015.05.001.
DONG Y, FAN H, ZHANG Z, et al. Berberine
ameliorates DSS-induced intestinal mucosal barrier
dysfunction through microbiota-dependence and Wnt/
B-catenin pathway[J]. Int J Biol Sci, 2022, 18(4): 1381-
1397. DOLI: 10.7150/ijbs.65476.
JEFHE . /INSRERONT IR A B LA P B 240 A5 )
TR SR FIBLE 5347 (D] . [ A K%, 2019.
GALLELLI L, CIONE E, WANG T, ct al.
Glucocorticoid-like activity of escin: a new mechanism
for an old drug[J]. Drug Des Devel Ther, 2021, 15: 699-
704. DOI: 10.2147/DDDT.S297501.
ZHANG K, JIANG Z, NING X, et al. Endothelia-
targeting protection by escin in decompression sickness
rats[J]. Sci Rep, 2017, 7: 41288. DOI: 10.1038/
srep41288.
TS TRAR , Fa B, S PTRE K BRAREARY 11
PRI VER (0], MR A2 R 2741, 2023, 44( 1): 52-55.
DOI: 10.16781/.CN31-2187/R.20220881.
DING J, ZHANG Y N, MENG X, et al. Protective effect
of rutin on a rat model of decompression sickness[J].
Acad J Naval Med Univ, 2023, 44(1): 52-55. DOI:
10.16781/j.CN31-2187/R.20220881.

[(AxHmiE] 7+ %



