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it J RO ZSR AR /K Ak L, 5 0o ULV 4 A7 o >R Elisa ¥006F 1L i 3548 R 1
PR FEEHATIE. SR EKERETFEAN 3300 m SR, (L IL-6
FIL-13 FEHBR-FREE R E AR (P<0.01) 5 45m/30 min, 55 m/30 min,
A1 65 m/30 min /K5, KRG TL-6 2 245 3300 m Xt FRAE ) B FFK (P <
0.05 2 P<0.01) , IiF IL-4, IL-10 Al IL-13 & &80 V3L AEE I 3300 m =i
WAHEMESE % TR (P<0.058 P<0.01) . & &EEZEFE KL
ST K AT 98 1 e A . 3 5
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[Abstrac] Objective To study the effects of high altitude heliox conventional

diving on diver’s inflammatory response. Methods Eight professional divers as



subjects participated in this experiment . They were exposed to 3300m above sea level
in the Tibet of China and carried out helium-oxygen operation diving of 45m, 55m,
65m/30 min ,and 75m/20 min.Using the ratio of high-altitude and sea level pressure
values as a correction factor calculate the decompression table. It is divided into four
programs. All total of 28 person-times carried out helium-oxygen conventional diving
in high-altitude. The expression levels of IL-4, IL-,6, IL-8, IL-10, IL- 13and TNF-a in
serum were detected by Elisa after diving decompression. Results During the 3300 m
high altitude hypoxia exposure period,the content of serum IL-6 and IL-13
significantly increased compared with the sea level reference value (P < 0.01); during
the high altitude diving, the content of serum IL-6 decreased gradually, the content of
serum IL-4, IL-10 and IL-13 decreased significantly compared with the sea level
reference value and 3300 m high altitude control value (P < 0.05 or P < 0.01).
Conclusions The high altitude heliox conventional diving had significant effects on
diver’s inflammatory response.
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Sepit — RHIRPER FU0 IL-11 IL-6. TNF-o 2 5HURKI N B R, 8K A1E
DNRFERBOAEY T, 8 7K G A s 3 R AR S I ] FRKGR R )
F o WP ASAE F AR O B SR 5 A5 S DR 3R AR S o A 2K vy S ARV ML R FEE 43 3l
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L X5 Shseiem 8 AW I K 51 i K A Rk . o 7uxt
G LT E R, TR 5, PR AERS 31.3 Y(26-39), B 1 176.8 em(171-183),
R 78.3 kg (71-92), /K T# 8.3 4 (6-10), HAWEKIRE 54.8 m (30-110).
2 IERUAR O R AR B R S, P BT RN R SRR, T R4St
PR, TS Wrde R TFENE SRS, TR OB, HISAIRE, 2R U
IR TEA RS, B A ES AR YGRS « 75 S50 & B 9 A SeaG gt AT i f2 b, i
FOOT R IR BT, AR s WIHERTPRS S ok, AERR, ARIE
8 /NI RERR . ARSI R B BRI T AT, K A LR 1.

F 1 2K R AL

P FEH(Y) i (em) A (kg) B (5 BRWKIRE (m)
1 29 171 71 7 56
2 39 175 75 10 30
3 26 180 80 6 40
4 26 183 69 6 41
5 30 189 80 11 54
6 32 171 92 11 35
7 35 173 86 7 54
8 33 173 75 8 110
a2 31.3 176.8 78.3 8.3 54.8

2. VEKARFF: AR e SR ORUR B S SR S S D, 187Kk I [ )~ 38 <R 16.1
+1.6 C, MR N 38+£4.9 %, /KiH 1094+1 C. Se5eRHAH /K E A0
K, i8R KBS S K 2T RHURUK R 2 08, K ek 5K Al E
H, K s, #oKSEE, KEET it GBS . HTHEKMTEKRA
FRGENEIPY, KT BBOE KSR, Gl SR I ) B, DARBR BT A
ARG (RS, B3 T VR B S AR L K B B R U LB, Bk A M U
WK U 58 N oK R FFER R o« 7K ARS8 BUS W /K G BE K B, 3% T005E
PRIV 7 28 SERRY BB, 7E/K T 17 m A SCHRERIE, 2K 6 m B, ¥
KEN I RKTH, EREPOEENDEA, PRI 6 m AbSEH /KR E R, &
S I 2 V5 7K A T X PR B S R 22 ) S0, RIISH I 3 7K R 10 L5 T e
ZK TR 9 5 93T FRRS sl s e P9 #5452 B i AR iR 70 7908 6 m: 20.34+2.1 °C, 4 m: 20.6
+1.8 C,3m: 21.742.0 C,2m: 222417 C; MHXEESH N6 m: 303+
0.58 %, 4m: 63.7%£5.1%,3m: 69.3+9.8 %, 2m: 73.74+3.2 %. #E3ERIAE



KRR TE, AT ORFEIE I K 5 PR RE AT, /K A X3 MUK IR, H /KT I
PR AEIA K, (& 3B G 0k FIEEERETE 38 C~40 C. AKX
ZARES, BN 1.6-1.8 ATA, HANAS.

3. RIBUR B A A R RIARFRINSE V8K 53 A U0 K £ TR H e R
HE KM 5 ml, 3000 r/minn 2.0, FE 10 min, 220055, BT-20 CHAF&EM.
K H Elisa BEEE G52 20 HTikxt (A4 /24 (Interleukin-4, 1L-4). F14HMI/r%-10

(Interleukin-10, IL-10). FZES%-13 (nterleukin-13, IL-13). A4HMEANFR
-6 (Interleukin-6, 1L-6). H4HHI/r -8 (Interleukin-8, IL-8). AIRIIRFEHE T
a  (Tumor necrosis factor a, TNF-o) &% PE S NARPRZEATALI . Elisa o771 & 43
W Bz AR (Rl HIRAR, k%M Elisa Ui BITHAE.

4. G4 RH SPSS20.0 Siit B AF A HTALEE, MSEMEILA ¥ 5 FoR.
P45 3300 m ZH LLBCR FHECN t A e, P59 K4H . 3300 m 57K 4 HER
PR R BN E T 200, WREREGS ¥R, WA LSD 5t
ZEWE ., P<0.05 RERHFZIHFE L.

& R
1. 3300 m = R # EH:

WK T3 HEHEN 3300 m RS, I9E IL-6 A 1L-13 & S35 R0 3 kA
BEFE (P<0.01); LG IL-8, TNF-o, IL-4 fl IL-10 & &350 P uEE
IR FRE (P<0.058, P<0.01) . W& 1.

2.3300 m 7= R ¥ K AE:

(DBRFET: EEEBKIREN45 m. 55 m A 65 m RHE /K 58K 5 i L35 1L-6
FEIFHTEIC, 53300 m M EAFEEEZER (P <0058 P <001, 75m
/K IL-6 % &5 3300 m X REC LR E Z R M IL-8 &5 3300 m XJ i
EEZEAF (P<0.058 P<0.01) ; [ TNF-o & &G, 75 m #EK
J55 3300 m MIEC LR EEZR. W& 1.

OOTARRT: = EEKET, M IL-4, 1L-10 1 IL-13 & B80T 3L 1
3300 m XHEMEIH B B (P<0.058 P<0.01) , ULBHEKEIRNLAN T Xt
PR T B TR K748, ACFREAC: 75 m 87K 5 ILIE IL-10 ATIL-13 & &
S rREEEO LR EES. LR 1.



F 1 3300 m = BRI K AT G 7K SR 28 1% )R RLFEFR B (X +s)
2 5] B% CAO HRHT PR T

IL-6(ng/L) IL-8(ng/L) TNF-o(ng/L) IL-4(ng/L) 1L-10(pg/ml) IL-13(ng/L)

P4 8 5.61+0.88 807.62+104.82 309.57+37.62 365.30+37.59 568.34+54.15 38.25+3.98
3300 m 41 8 8.07+0.76 ° 437.43+52.65° 206.63+29.04 ° 313.40427.492 402.73£56.06° 45.4443.92°
RE 45m A 8 6.91+0.46 ™ 884.18+95.68 ° 207.17+29.85° 242.05+35.47 % 671.30+60.12 ™ 38.07+3.25 ¢
HES5Sm4l 8 5.91+0.57 824.89+75.65 ° 417.85+32.00 ™ 244.48+41.95 ¥ 319.70+47.78 ™ 20.66+4.30 ™
S 65 m 4 8 6.14+0.29 577.94+86.59 314.37431.75 339.15+36.65 594.08+56.84 ¢ 16.77+3.81 ™
FE 75 m 4 4 8.23+0.75° 759.54+65.43 ¢ 179.97+22.81 487.04+22.22 % 648.39+92.23 ¢ 39.85+1.94 ¢

v 5EEHNE, *P<0.05, *P<0.01; 5 3300 m 4ELE,

°p<0.05, P<0.01



i

e JEUIC AR A LA P AAAE SR LR 2 DR PR 5%, ARG AU S50 ¢ 4
g, DLIL-6. IL-8. IL-10 {4 K #1447 . Hartmann % A" i 76 =i
PRAEREESZ AR G IR IL-64 IL-1B J& C B EE AT . H4k, HUATEREK
o TR A REECIR A, MR TS BESOIRASI, PR KRR A B,
AR BRI, 1T 512 5 P DR i i A

ASHFL I K A T HEN 3300 m =5 S, I IL-6 Al IL-13 & & E0E
SPRUEE BT LG IL-8, TNF-, IL-4 1 TL-10 25 45 7 3 e B
BN, ATLLE Y, HUAAE sy 5 R A (] S0 DR A0 28 IRl 13 A R FE I
BEINERD , FRATTN I B A ks S 470 28 TR 1 R 184 22 4k Pl 8. s J /K
AT, MiESCR T IL-6. IL-8 Al TNF-a & &% 3300 m X FRAE ¥ 9 535 7
B, F 75 m /KA IL-6 F1 TNF-a 55 3300 m %R {H O C 535 2 5, UiRATE K
(B 5 1 S LS B, X AT e 5 AN FR FE T K 2 TR R 0 384k OB I AR
BRI A LB K GO BASAT O, TR T 75 m¥EKSE, MUK S0 SR 3R i R
WO T — ERERE RS, BT RS SRk BUA DA ) Bh AT, Bk
HF/KF5 3300 m F 8 HEAH Ko —07 T, &R KIAR I 114,
IL-10 F1 TL-13 & S0 P HEE A 3300 m = 5 FRME I B35 N R, BIHEK
IR TP R MR N T B R B 7 #E0, KF RS, X5 B A AL
A 98 M IR R AN B9 R 1 J v AN N 5 SR — B0 o T RRTL A2 7 7K I 11
AL T S R W R NF-« FIBEE 1, BRI 2Rt &
R B4 IL-8 F TNF-o S5 R, T8 A RO 2 1 e RE- S8 AP B 22 - 84K
SN = — 5 A1) e X e XS S R

e o AR SR AT o i S ST KA M 28 2 R 7K DA ML AR 98 1 s i 7 A S 3 5, L
PR IMIE SR B FRIPR N 7 IFA RS B RIEHL AW AER, M2 EEH. A
e e [ T LA (1 98 1 s I DATE R 4 S R S5 PR AR A, o



(%3081

(1] BRAYT. St AR N R DRt M 5 AMS 2K R HImARHE R [D]. 28 =ZE B K2,
2015.

(2] #F577, BLrHs, ZEAELL. MRIRBEI T-o A1 E A0S 3118 0B AE ) Lk Sk I i
FImRZWANED]. F EE0RE, 2016, 31(22):4750-4753.

[3] J7LABE, VPSR M RS 150m MIAT-182m 3 [ B /K Xt /K A IfLiE TL-6 A1 IL-8 £ &)Y
M [J]. AR E Y S EREES R E, 2003, 10(1):14-16.

[4] Hartmann G, Tschop M, Fischer R, et al. HIGH ALTITUDE INCREASES CIRCULATING
INTERLEUKIN-6, INTERLEUKIN-1 RECEPTOR ANTAGONIST AND C-REACTIVE
PROTEIN[J]. Cytokine, 2000, 12(3):246-252.

[5] Baily DM, Kleqer GR, Holzqraefe M, et al. Pathophysiical significance of peroxidative stress,
neuronal damage, and membrane permeability in acute mountain sickness[J]. J Appl Physiol,
2004, 96: 1459-1463.

[6] Matsuo H, Shinomiya N S. Hyperbaric stress during saturation diving induces lymphocyte
subset changes and heat shock protein expression.[J]. Undersea Hyperb Med, 2000, 27(1):37-41.
[7] Biersner RJ, McHugh WB, Rahe RH. Biochemical and mood responses predictive of stressful
diving performance[J]. ] Human Stress,1984,10(1):43-49.

[8] Hopkins RO, Weaver LK. Acute psychosis associated with diving[J]. Undersea Hyperb Med,
2001, 28(3):145-148.

[9] Allan IM, Lunec J, Salmon M, et al. Reactive oxygen species selectively deplete normal T
lymphocytes via a hydroxyl radical dependent mechanism[J]. Scand J Immunol, 1987, 26(1):
47-53.

[10] Bose K S, Vyas P, Singh M. Plasma non-enzymatic antioxidants-vitamin C, E, beta-carotenes,
reduced glutathione levels and total antioxidant activity in oral sub mucous fibrosis[J]. Eur Rev
Med Pharmacol Sci, 2012, 16(4):530-532.





