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The clinical significance of leucocytosis and increase in interleukin content in acute mountain sickness
complicated with multiple organ dysfunction syndrome ZHOU Qi-quan* , LIU Fu-yu, ZHENG Bi-hai,
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[Abstract] Objective To study the role of white blood cell (WBC) and interleukins (ILs) in acute
mountain sickness (AMS) complicated with multiple organ dysfunction syndrome (MODS). Methods Three
thousand one hundred and eighty — four patients suffering from severe AMC in the past 50 years were
surveyed with questionnaire. Correlation analysis was done to explore the relationship between differential
count of WBC and elevation of ILs contents and MODS. Results There was no difference in differential
count of WBC between essential high altitude pulmonary edema (HAPE) and secondary HAPE. No
difference was also found between simple HAPE and high altitude cerebral edema (HACE). However,
obvious difference in WBC was found between HACE accompanied by HAPE and simple HAPE or simple
HACE in the differential counts of WBC, counts of WBC and neutrophil were significantly elevated, while
lymphocyte was significantly declined (all P <C0.05). The count of WBC in people suffering from AMS
accompanied by MODS was higher than patients only suffering from AMS, lymphocyte was significantly
decreased, the difference was obviously (both P < 0.01). The content of tumor necrosis factor - a
(TNF-a), IL-1, IL -2, IL - 6 and IL - 8 of severe AMS patients were obviously higher than that of
normal people, therefore the content of IL - 4 in severe AMS patients was obviously lower than that normal
people the difference were obvious (all P <C0.01). Conclusion People suffering from AMS also exist
systemic inflammatory response syndrome (SIRS). SIRS play an important part in MODS which is a major
cause of AMS, and it's a critical factor of high altitude MODS.
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interleukin; systemic inflammatory response syndrome
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Table 1 Comparison of differential count of WBC and temperature of patients with different types of AMS(x=+s)
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Table 3 Comparison of plasma ILs between patients with acute severe

mountain sickness and normal people(xd:s)

pg/L

45 BB )  TNF-a IL-1

IL-2 IL-4 IL~-6 IL -8

105+71
261+ 18484

FR R AL 22 789+38
HIE AR ERA 25 1 607-+6824

335447
143249824

1363+89 7093+ 83
30344925 41 40513 044248

264+12
585+2204

. 5 R A H B A0 P<<0. 01
BIFAHB IS, BN BN A FLERIE RN,
AR ZLE TR RGBT . HE RN RGBT R RY,H
WEMBIFAE EEINT AMS B R RN 1.
ENRERLERE, AMS FEERER N, BN
AMS FHEE GBI ERGD , B4 M E @B
i 7€ HAPE # HACE ¥R A7 . ty F Ui & ) 41
i, & BFFE—A) 2 BRI R AE KDL, X FP i
45 i 4 A I A ({5 6 I 3R 45 3 4 » 3 1L P
SR, WA B o B A R B, T B A T 4 i 3R A
RTE B B ENERETFEERGY KER2ER
I RN N E = RN 1 0 B U TR I, AL
i R RN, 0 R R B E R B .

B X E B R 4 5 I N R 7E 1986 4F Schoene
%37 HAPE M P & 8 & 3L, HAPE & 3& i ifg
WEAEENR . EHBEEREREBE RS . B
Ja. i1 X 7 HAPE B E RN X S EM MW E VR
(BALE)HRB T RKEMEL R . A4, RMHEH
ffi, BALF # % B Bk & H (IgG. [gA. IgM) Fl ¥ &
(C3.COH B F , X ##2" HAPE & —Fh R i
BHEMI KR, MERE¥E2GEESFCHRIESE
T HAPE H ¥ i IfL 1% #1 BALF s 75 78 & 58 & M,
BALF # & B RKENEL R A HMREREAM, &
H C-ZMEHCRP) R KB HREERE H I FME A
4 . XUER MR H 2 M EESL T HAPE 778 RAE
IO AR T T 155 JR R B R A A RAE R RLATA A I
Swenson % B IAN  HAPE B H RAE K NI,
B FEEBEMEM L ERERI kS E. Hh
FmEREFHAGD, FHEBHEMEESR
(ROS R BRIH 3 25, 51 2 N B2 40 Ml Jo 3o 484k FI g
Rk, T 455 PN Bz 40 L, SRR A B2 4 3 o A R
WBC #hift 1. BHb, SN KRG ERREER
BEHSIRmENMBRN, FaEHRNES
MAME 7R L, N FBRE R MY K A8
RERETYE AMS BEBHRREF (TNF -«
IL-1.IL-2,IL-6,IL-8) &4 I L . M £ HF
AL - OE BB, MR TRR SRR & RAE, £
5 155 D R SRR MR TR 1 R R A L R B, B R
SRE TR B M N B R R A R R A,

R R IR, R B A MIER, —
NMEEERERNELELE =4  XRAR T H—
WiTiH. HFRREFHRBERE R EFHE
b, RAE R R EE, R BORFUM RIE RN, 518
B B 40 440 B A0 18 455 . () B B o S Bk ot / T HE TR
J& & B B R H R OAE IR , TS i T A 4% 1 4 A
J 3B HE S W L AH BRI K B AR E A B, U 1R 36
LA, UK & B RIER N, &G 5| B SIS MG
MThRERER, B R MODS, AR EFtAESE RS
TBHY—HRAEESIHESREREAE A% SIRS
I PR AR AE . DRI >38 C 5@ .0 % >90 ¥ /min;
@FFIRFHHE > 20 K /min, B 3 Bk 1 — E LB 5 &
(PaCO,) <<50 mm Hg (1 mm Hg = 0.133 kPa);
@FEMWBC i3 >12X10°/L, WA E
ERGFERBEFERLE o EERSE MODS #
B8 AE —— SIRS, 40 5 40 3 R K& B, 4 5E A BT B9
o B R OE R R A VRN, 5 R AE R K, B AR
£ 23 MODS &4,

KHEECHRTER, HIEEELPSFERN
MODS Y B A B RBKEARERBEBELRN
AMS/HAPE #E7% SIRS #l MODS {4 2140 g 2=
WEHE, R ER MEEE . BlMAR, §RE
B RIE R M 44 F (H - SIRS) 5 AMS 7] R FE7E 3L
M RREM, EMNTRER —FEKGTHRER
B A F BB, H - SIRS 2 HAPE #9289, 7T LA g
I F SRR 38 45 & ik (ARDS) 8t HAPE, #3 7]
K& 1% & B & FF 7 ARDS/MODS, B {18E%H &t
il b AU, B 7R B RR AR R BRI R R
ST M. FRATEEXT 3 184 4 AMS &3 MODS #
HHEBEAED L. H 93% M AMS B& WBC
IHEC>12. 1X10°/L & & 5 542. 8 X 10°/L, F 1
ik 19. 2X10°/L; i B 45 5 % 2B 3 9 WBC i+ 40F
¥<12.1X10°/L; [ B AMS B & &R, L3, FFg
MBI FF S SIRS ML BibrdE, NTIEB AMS 5
SIRSH EHLFIM X REMS . AMS (UEHRFREH
FFi5,MODS # 2 HBHERHL L.

3.2 WBC # &7 AMS 3 % MODS 54/ .
WBC ZE Q&% 5 MODS gy il B B £, 5



http://www.cqvip.com

£ 000 http://www.cqvip.com|

FEBEERANES 2007 10 AL 19 %% 108  Chin Crit Care Med,October 2007, Vol. 19,No. 10 *+ 591 -

WBC # & 72 AMS 3 & MODS s B {E {58 &
L AR REN,WBC HEER R LML AMS
BEPEA BER N, HE AMS LA LE MODS
MBEZRIZERELEITEE U WBC ¥ &%
AMS ¥} & MODS X FHREEEH. BEBEH
UEHE & B, PMN £ 51 & & ¥ M # 45 (ALD /ARDS
MXEHAR, ERSE5TRENESS . S 5THE
MHARGC, EHHEALT .PMN 7E8 X H P R
EEREER EMERIRKMEDEE, BB R E
RAE N . ABAE 2 A RN, 1 B #00E 9 PMIN
WA SHALH G, PMN #@EFIL -8 2R
PMN i} 4 E 3R 007 45 4k B9 — 26 49 J5f, 3k 26 49 5 T 3%
B0 b 305 R Rl 36 B WBC, ¥ 3% WBC B sk zh
BB, MM E S EM IR AR EERM T TFHE
K. I LBAEE, FEEMFEE PMN 7] LU A4 45
IL -8 AR, WM& AL W RAEY, kit x
B, N R T BRI PMN, A 2 EME
HEMBEHET O, YPMN 5HEEBE
&% PMN BHKEAZIWEN, TiER ALL 4%
B ZEREE, NE R — 8IS PMN, ¥R H
BB ALY R A B AL A U BRI R
YEeES . PMN M ENEL RS FH . FBA
KRB, iR B LB S R IR , BT A Xt it 72
HREBFEW S FNS. PMN B3k % 5 ZBALS 8
ROS 4 B AE H/KBEBRECRN SHARG.
3.2.1 ROS B4R :PMN 4B ROS HH &K iE 2.
Hop EERR R G F 0B SR 2 R
(NADPH) &AL N FRE, H—4BRERBAER
— 84 A BGNOS) %% ., NADPH & {L B LI 3ETE
R BT N 7 TR+, 24 4 is AL A,
MR BB A R A E LS R 2 Rk,
A AR, NADPH 7EE LB LT , th B AR M iR
Bt 7, 4 B NADP, [ B O, b £ R O; ,
O, tn bE—18BFAER HO,, #—$ES HO 3§
1k . PMN g 25 iz 1 S0, 7 8 B 1 4L B (MPOD
#CI"Z2 5T ,HO, #HEMHMREILEE S ERK
HOCI, # 1L R 75 09 MM 3 A K15 iINOS, 78 4 5E &
B, 40 O B R INOS ¥ R iE MR, 5 L K ER
R A B — A (NO) . NO #— 25 548 3 1 G 7Y
B3 (ONOO™),ONOO Rl 5Bt KA B A K
B, 3t AL T BR HE 3 — B ¥ 5 o NO, 1 NO; .
PMN i i iX P S i 12 5 BURAE S0 A4 R 454
3.2.2 BEKMEEENB TG PMN BB —
RINEO/KEE, AE2EREOR. . ZFELEEA

B (MMPs) . BB A, (PLA,) R HEE® ™Y, %
HAB. PMN £ BN 2 ERECBE, 0K
EOH. EABIURMAEABGC S . THERSE
MEEREA.WEEES AA4F0.BEEEA.K
FEAMBEAZHES. BEEAEEY 5 &N %EE
BN E,WBC RE M MMM LERGE.EE
KBS A EREKBEE. HEAGER
A BE R E BRI I T RME A8 R B A
BB 3 W FT 2 aMACHD i B 1, AT S A
WMERE, KEBIERN PMN R4 BT IR
HAH . PMN B4R B 5L 7T 40 4% Bl v R 5
HEA,. FEMAEREEEIIEZH. SN PMN
AR REEEE RS, R EEOEEY
BRVE M, SRR R4 78 A R BR Y R IR AR e
WA SEENHASRG, PLA, SERETE
= A% & 4 35 5 (Pa0,/Fi0,) , # it ARDS/MODS
BEMKILE, PMN FH TR B RS BHL#HM5.
TR RAE N EEIRH.

3.3 ILs ¥E7E AMS 3£ % MODS H 4R . B 7
1985 4E Coris BLIF B ,MODS A] RMK M A B E i
BEEHEERERMSIE.BRIAR . Z5X/HeH
RIE N RIS RBE, BE L5 RBRANFERM
RN E.RREAEEER . TNF -a,IL -1,IL - 2,
IL-6,IL -8.IL - 12. B HE.NO.V-FT}H &
(NF - 7). fi/MR &4 B F (PAF) . B 41 it =% B,
LTBOE:; AN FEFERIL - 4.IL - 5.1L - 10,
IL - 13 £ % M A F (CSF) . §i | ¢ £ E,(PGE,).

HBILERBETF-B(TGF -P%. #RRAHEF.HE

B VERBIN TNF -o, ERSBRBEN FREKK
MEHAEHETF. IL-6 F+E#® TNF —a #ER, %4 8 h
BEE RWEEVTAE, B, 315K TNF - o,
IL-6KFPX2HRIERNMKERBERBREN.
RN EH PGE, BE LR, BREWHIBEER
ZACEE (TH) W) TH1 4346, M IL -2 f1 IFN -7 %
Rk, WH TNF - o IL - 1 BB 3 S IL - 4.
IL - 1085, i IL - 4.IL - 10 %t TNF —a.IL - 64
Ve AR R 5 50 R N A N St 37 B, IE B
BRETE, NI RRFREARS LR Y12 R K &
MH MR E T RAER N, RN L RUBRA”
RN, BRAH I8 T 5 BT 8 S B o 15 42 ) 2 3 4 A,
IR R LB IE(CARS)  §E L YR 5],
RREMEEFREF S URAMWE FRHEER. R

NSRS BEBREAR. ESPATHHERREN

JEFE AMS 3% MODS H#4EH ,{H % HACE #i


http://www.cqvip.com

.0 0 0 http://www.cqvip.com|

* 592 - FEGEERSBES 2007 4E 10 A% 19 %% 108  Chin Crit Care Med,October 2007, Vol. 19, No. 10

HAPE W5 EE R EFE . AMS REEEH RIEN 4 Lehmann T, Mairbaurl H, Pleisch B, et al. Platelet count and

. . f . . . P
E&ﬁﬂﬂﬂ @ % E(J ﬁ’ﬂ_’, . Balley %[5) XW,%ZQF}I ,AMS unction at high altitude and in high - altitude pulmonary edema
(JJ.] Appl Physiol ,2006,100(2) :690 - 694.

:%% IL - 6 #1 CRP ﬂi%ﬁ% ’ IE\@@@M@W%?% 5 Bailey D M,Kleger G R,Holzgraefe M,et al. Pathophysiological

M E, Hartmann ZYHRIEL,. BEEKERE significance of peroxidative stress, neuronal damage, and
-F ’ﬁ%mqq IL-6.IL -1 %W%ﬁ%& CRP %53 membrane permeability in acute mountain sickness (J]. J Appl

Physiol ,2004,96(4):1459 - 1463.

LA ZHBEREEBEFEZHAREFTRE AT ¢ epmr mem ek BE0ANEERERROFRLO. B

FRHTRERNS S HAPE RR00BS, AP BEFAE.2002,1200:10-12.

L T . ﬂi‘% HE , E AMS =B %ﬁ%m I:F , '1}‘?: ﬁéﬁ'}ﬁ 7 Swenson E R,Maggiorini M,Mongovin S,et al. Pathogenesis of
high - altitude pulmonary edema :inflammation is not an etiologic

TNF -a,IL - 1.IL - 2,IL - 6.IL - 8 4B B 3& & , i factor(J). JAMA, 2002,287(17) ;2228 - 2235.

HRMEIL -4 WA BFEE. hFRER/IRMNTAER 8 Kit#, k#5555 AERK2 S RERNEAES 2%
BHEURE A mEMBBEARE BB, MEAR LN BEFEERIABNNERTU). FPERREE & E,2006,16

(2):183-187.
BT BAESBAKMARMERERAEBT me wms, mom, 2.3 100 ED AR ERSEHE
.8 FE R4 MODS =& £ 2% E T1 8 3% (MOF), ERETRBBEATNERMFU). FEAERARES,

TakahashiZ“® % 8, i 8 PMN 4 T % A Kot 2007,19(1):36 — 40.

y N . 10 HEA, BN FERARESETRENLS ST ZRILE S
%, FARME LB LA 5E SIRS By R 2L, B #4E R 10 o & B B2, 2005, 25(11) 1830 - 833.

B %USJ E 55 ﬁﬁ TH E&ﬁ' SIRS.MODS % & wt 11 Kotani M, Kotani T, Ishizaka A, et al. Neutrophil depletion
9"‘1‘\: |:F| B, _I’% | ﬁ-BT Al DA AL HEFH F 85 attenuates interleukin — 8 production in mild - overstretch
ﬁ& @%%ﬁ#ﬁm%&ﬁ}im:ﬂ:ﬂ ,})}\ﬁﬁ‘sﬂﬁ SIRS ventilated normal rabbit lung (J]. Crit Care Med, 2004,32(2):

514 -519.
rﬁj MODS E‘JZ‘?E 12 Ginsburg 1. The role of bacteriolysis in the pathophysiology of

%L%ﬁ,iﬁ*kﬁéﬁﬁ Ej’%?”% 'ﬁ‘ﬁ—gﬁﬁ inflammation, infection and post - infectious sequelae (JJ.
MODS E‘JIIE , E. i, g APMIS, 2002,110(11>:753 - 770.
R ‘*E BARBTHRI BRAE o am T4 2 4R ERNS A ERS AW ARETFS
MODS & WBC (8 & & T A% MODS %, i & EAALMBESU). o E IR S B EY 2006,18(2) 185 - 88.
Eﬁ%%mgﬁﬁ&ﬁﬁi%% ?EE@%A% 5 14 Hartmann G, Tschop M,Fischer R,et al. High altitude increases

ﬁﬁﬁ&ﬁ'ﬁi %1& F %E{@% Ag%é EB WA RS T.l‘E circulating interleukin — 6 ,interleukin — 1 receptor antagonist and
A ~ b

C —reactive protein(JJ. Cytokine,2000,12(3):246 — 252.

ﬁbﬁ‘%i—j T%Eﬁ#ﬁ MODS H(Jﬁﬁ ° 15 Takahashi H, Tsuda Y ,Kobayashi M,et al. CCL2 as a trigger of

@‘%iﬁ manifestations of compensatory anti — inflammatory response

1 HHHL. AR, A% BERM R LS EEBRSSE syndrome in mice with severe systemic inflammatory response
A EREJ). PEEER2NES,2006,18(2):65 - 67. syndrome(J]. J Leukoc Biol,2006,79(4)>:789 —796.

2 FH4L2. B8 ANEERSHnSEJ). FEME, 2006, 16 BBXLH, kB, BEE, . SHMATHESRERNE RIS
10(2):103 - 107. WITEAUIL. P EAEER S HE¥,2005,17(4):228 - 230.

3 Hackett P H,Roach R C. High altitude cerebral edema(J]. High (KW HEH:2007-02-08 M HH#E.2007-09-17)
Alt Med Biol ,2004,5(2) ;136 - 46. (X5 2R
BE -

HED-ZREFEFREZEEILLFAREREES 2001 £FERES

M ERBE RSB EREX YR RARBERAEREXAXATI MM R P-REAERE¥RIE"E LRE
EREZEVERSERES"ETF 2007 E11 A 8—9 BENLXRPHFBHEBEELET. K&UBFETEREREEZZANEE
ERUABERELTARASMBESERSE. FTENATRSSHRY SHEMREEHLESEARDS) 2B ERE.
BEEFSHAETE MMESMELEEBERBITE.

2PURR.OFERSERE :ORLB LM ELEEHYHE; @R XME

EXERORATFRENBL: Q600 FELEWNEXHEBTR:OFEHEE LA A B FERS; OB 704
FEEH T . dubin98@yahoo. com, BT XX WAL L4, AR SCE S, FIF M TR

BinEM EHSIGEMU RSB ERTEM | TR EBFEHEMN LB EMIA. 25%% 600 T(EREEER 500
T B 400 0) . BMAKRIZHERERBER | BREHFTES 104,

BEAR . DA, 8513331102401, Email : mapenglinl@163. com , 27 : 13661108243 ,Email :jiangli@sina. com , Wik :
http://www. cscem. org.cn, BRFHRZ 5 ER KL IURIERIE.

(FERBLBE2SGEREFRLEZERS


http://www.cqvip.com

