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Abstract

In recent years, the incidence of heat-related illnesses has shown a continuous upward trend, closely
associated with factors such as climate change, air pollution, and high-risk exposure, which negatively
impact people’s production and daily life. When heat-related illnesses progress to their terminal stage,
they can transform into their most severe form—heatstroke, also known as severe heatillness. The
most common clinical manifestations of severe heat illness include a core body temperature exceed-
ing 40°C, accompanied by abnormalities in central nervous system function such as lethargy, syncope,
and mania. Numerous existing studies have indicated that the pathogenesis of heatstroke involves
processes such as the release of inflammatory mediators, cellular oxidative stress and death, and
coagulation dysfunction. This review starts with the pathophysiology of severe heat illness, sum-
marizes research on the molecular mechanisms of heatstroke and the construction of related pre-
dictive models, laying a theoretical foundation and guiding research directions for further studies
on heatstroke.
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1. 5|8

AR AT, IRZE LR DR 5 R A fem 1], H A O Zeeiin 7 A 0 Xtk
Uiy AR I IS 1R [2], 2 Fh R 2R S U B 1 R0 BTG N . ]S J& — PP Re % BUb A= Ay 0, IR 4
NEL Ly EEHE, K EER 2R E MR G B, e bR E AL, KRR
ENAZ IR =T 40°C FEA PP R DR i R P2 B LR AR S DA K 2 28 B D RERR A3 ]
Hrh Z B D Rebats 55 v 2 B 2 v 2 B0 3 2@ 4. UREUME I 4 & I (Disseminated Intravascular
Coagulation, DIC)F14: & £ 38 B Th 8 15 4% & 1iE (Multiple Organ Dysfunction Syndrome, MODS) 3t [ 5 8 &
E BRI AT (4] AWFFRMAS], AN TUR. 40H S0 RIS FE T DL R & ) RE = o S5 FE 7
HES)EE T Z R AR RS R B o 40 i B 2 R AR N I 23 AR = i A2 4k, B
HE T E KA A ACEE AR, 2 H A 2 R AL b LR R = 1, R
R E AN TS . T TR Y (AL, Re i B S 2 R FE B (W D Gevt 224k I PR b Al
KIS ), RGEEMAAE R, Dok )55 N0 R TG 5 IR 0 [6]. @ik A =¥ A 7t
Izt B R AR R FE AR, 45 G TS AL Ak M AU, LR R IR IRIZTE
2. EEPELELRILE

1) A RGeS 2 2 R RN, FEAIERRESEZ. B, WK, BabiE
HIRe e GLUT R RBUSUFEZE) RriRph SRR T PRS2 8) = AN D7 1, ™82 ] et 3k
YA MRk AFL SR, L A S A A B A R T R AR . R AR R R DGR IR B R
PR TUA NG, ZeRifR DR RENT, I gH K M A T [ i I 30 77 5 2 L (s etk A BUUi A ) in 22 65k
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MEREAI[ 7] IR E I E B BRSO, KRR B phE R T REFRRG, B = AH TR0
T H o A BT FBA (8] FE A 2 (HS) T3 X oK SRAIA A Th e S i pe AR = A e . T2 il id i
KRR BAERAT S8, WAL 2 B2 UE B 1S 3 K U403 1 R B R B ML — 7 TT, HS 2R
0 P93 A AR I 2 R (Glu) . AR BEZ(GIn) L (Lac) JEIARE(Suc) & = A B BTt &1, 55—
M, RAZI(Asp). HEIR(Gly) BB HIK(GSH). AR (Py) & & 2% F 4. Xiang ZEIHF 791K I,

Jun £ A (500 2 R gm i B ) 7E K SRAH MRS B ) 2R R 8 125 3 P lg S B, 39 v B A S A0 i i 4 9
BT B (TR AV T A

2) W B A, v B B I A0 1 A L 5 PR A8 RE S B R AR R R R, B A A P
KERE A2 -18 (IL-18), ATEEE AL T F B AR U8 i, (kiR %e s 1 F, S8— R
FIAF AR FEURAR[10]. SBR[ 140 A 32-6 (TL-6) & (a4 B i S B R B2 IR 1, 4 B RIE
SN B £ AR T Gt L R AR 5 L PR R R = ) AR OR8] LR, 2 B A SURE TSI R IR BE TN T -a
(TNF-a), Aef8 0350 9 4 5 VB EEYE, (RREF R N AR D0 ARG A ks, AT N =2 2 B i M s A, 3L
5 IL-6 WhFEKEIZ 4 B IhReknG, RASEHEURER. FANRENESS RERMN[11]: FHE-y
(IFN-y) B 5 W 200 f R NKC 28 A, 3 e 200 % £ TSR 98 i R BB S o MR 73 CSa (2 3 Hh P W A PRt
IR ENA G, S 58N AR . AR B 1 5 90 IR N BB LTk ) = (e sh i 4
TCRAR) WIS T PREINEAH RN B VIAH K . BT BUBRER (PGs) 3 ML 5K AR 0 B
A, SFECEORAKIILE[12]. KR EEEE ¢ RMER. PIAEA. MVIEREEE . SRRV 5EE
Blo (EXTTHRRE S, FIRKIE MR R, ARee AR B MIRRRI, MHRERAPT. A
FEL3 VR A5 825 30243 2 R v 22 DK R 2L 203 3 110 32 D)2 T ) SORE AR 0, 3l o X 448 43 A
1% S iy 58 TNF-on CCL2. STAT3. MMP9. CXCL2 K # A5 F NF-xB. JUN Ml STATI A #fiE
SSEERR,  FAE Ml 1 IR O FE A TR R .

3) AR R R B T ) R AR R 140 R ML, EERIETE M EROS)IR L, FLALD
A R 7 T = — 7 TR R AR B A T TR T B A L AR s R AR R IEG , AR A O ) Fld S AL & (H202)
& ROS. b3 —J7 S EALEE(SOD) . 43 Mt H Ikid b Mg (GPx) 59T A AL Bl i e 4k, 3 ROS
THERRCR I R M. P P A S B T M SEU(ROS) & R B TRy, ROS AT LA 5| 2 B2 A 4 #5455 15] -
5, ROS KUt A Huis b (AR AR I R, Fie i 7= 2B S8k, S 80T 40 BRS04 o3 R A 2022, e s 1 D
WEVEG SR, IR, SCBEThREER (W1 eNOS)RAEMERAL B, KEWENE, FENO G EUEAD, MK
hfiefES; )5, ROS 52 DNA K%Y, 0% PARP & @S, WL HFE ATP, SEYIMAEEH.
ROS it 2 515 S ERE0E[16], ROS —J5 % NF-xB i@, {23 TNF-a. IL-6 252 % K 7R, 65
PRI o AMA CSa W T MR AH RURE T35 2R 11 156 AT A0 R 248 PR 1 R 8 22 SOREAY o . 53— 5 D
T 1% p38/INK-MAPK B4 ROS ¥4, 55 caspase MafiEIE T2, NLRP3 4 M/ IMAR G AL, {4
MR- RAE . BRFFCIER[17], MBS 5 R4 B R b= R i M 2 S 5 iR B A N R 1, S5
Mg s, SIRRZRIR . 4HM AN B DhREREnG . MU RGP 2> 7 R W 0E R, M BE I N, RIEN PR ER
i, EILE G R A E hRERRENG . Jin BFFCEIBA AR, T #ON (Heat Stress, HS)HA [A]HE &40 P AL B (Su-
peroxide Dismutase, SOD)F1iE PE S /KT, ik 4 2 48 MLy & B v B O BRABE TR [ 18], W %52 447 B3 1] KBS
TROE R R R B A B SR, 5 SRR B AR I R A R ARt Al A R fiL A of e MRS I, BUR A
TEARENG . FaR B FEPEAY T # N B(Heat Stress, HS)HH ] S 464 3 AL B (Superoxide Dismutase, SOD)FIi
PRSI T AN GRS o 320 W 70U SE AR N, 41 Gu 23 i w3 Bl 5 % WL FGF23/FGFR-1 (JRET4E4m
M AEACER 7 231 I AR B AT 4E AR A A R 7 32 AR D (S Sl B AR v B R SR T, A SRS L A B
R NOX2-ROS (MR & B M v — k% R S A 1R TR 2- 1 N R 40 i) R 8 B & [ 19
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4) BRI ARG EBOE, WUl R S B iR, fHE el S i, #ET-S 80K MODS, &2
BFFETI E BRI [20], DIC & EZIRAN R, F2 % &M Dy se rsema Ll & 4%, WKk 2 Bk
FERE, HAZ MR 1) SRR RS, R IR N R I DR 7 (2T 4 B 1 SR DR Bk
W, RN 7 S B R, BRI S HUEERET . 2) SRR N IR MBS, HRIBORGE Hh R
FORIAZ LMD, B TNF-a IL-6 SRR IFF, S “JOME - BRMI M o 3) PR 4uMe 345 5 Tk
ZAEL, il B M A R, L BRI REIRES . B R B R I, O A R e A
125 [FIEY eNOS BB FE NO Wb, A §7 45 Bt I E Ui AR T . 4) MRl 71250, K& H S
MR, B R m, S DRt AR T A, Bt AR Gead P, (e e R V8 4 I A P 5k I (DI C) ) A A
K&, #ESE MODS. D k. £F4EE A JR(Fib). £F4EE [ (JR) B~ ¥I(FDP) T 4L &5/ ki 7%
B (M) (APTT)H FH T VFl B i R G hfe, AR TR (A(TM). BEILES - PLst s E 5 Y0(TAT). 4F
Hilf-02 AFIABEHNHIFIR AYEPIC)H ] F T W& I 5408 /40, BB TIRKSERE, AR R
G R TIANAE A0 58 [ 21 3 I Al oof eIl R bR 5470, HUBUKIIAET4H PT J APTT A7 IE 4] i 4k
£(#4<0.05), PLT FEBAFELH(=0.003). FIFH PT Tl #3526 T 28 F mAY(AUC)A 0.930,
APTT ] AUC 4 0.740, PLT ff] AUC A 0.835; 3 IiidE broxt #4578 iRy #0 B A T2 Wi S, nTH
F W ARSI R B U

3. FMREHE

1) T8I R 2 Y RO A 5 TR AL 2 N T IR RIS, A R T A5 o A al e, A
KEEJRUWBT. BERE6], WiBEEFEE, FEHLARM . Cox LG KU AR AE, i 4R HL2% 2 2] (Machine
Learning) {£ 2= “2 B 70 UM FH AW 18 22 o A BF FT (221 9 R BUAE b 28 ) A 2B 155 2R 1k i B 40 4 (per-
sostent Acutekidney Injury, pAKD GG R 25, GINEREH & 8%, WRIEEREZ G KA pAKL KEHESH
pAKI H 5T R4 . K H] Statal 18.0 Al R 4.2.1 #AF5E S 74« Xt ETOEME A S-W R 50347 IR
K6 o Guit LU 2 A 1 R LI PRARAE, RIH 2 R Logistics [F1JH 73471 Hi APACHE 11 (1214 {8 B2k 1
¥4 acute physiology and chronichealth score) P73 Al & 4 DIC A& B4 th 28 i3 & 42 pAKT (M7 fG [ Rl &
(P < 0.05), APACHE IIVF43 1 DIC HI#iZE N A2 508 0.854 (95% CI: 0.809~0.921 1 0.744 (95% CI:
0.752~0.885), Z A Gi it X (P 5 =0.000), $&7x Hoot SORE 2 58 R AE pAKT ¥9A — % TN {5
AT 23] R ER B R 2 I R U H 3 . WEERE P& R E R — B, IR TRAR . 2B
WA, MBS AE 5 APACHE IT, AR 10U 44 B8 35 70 i i 4110 ) A0 (11 Bl). 38 Logistic
(5] U= 43 B 2 S TN o B S RS AR, I 4 ROC 4k, LAl s APACHE IVE4r1E
T ERE B AN R TUE FIRLRE . A AR 4518 TR /R TN B B A R &5 R AT APACHE 11
POy o A T I I PR A 50 5 SR R L TR Y, S o BRI L A SR A . (HEREARE RN, B
S TERR, FATEEF A, UEHSERBL, TARREARE &,

2) Hlas N 2JGEE ML % 2], ML) TR A B A B3, X R AR IR SR T 8508 . ik
Wit EERAME AT . SCEAEE . SRk 2 A W DL R SR R 2R R B 2 AN T TH . A B IE[24]
skt BIKS AR (38 Bl 1 A B (EHS) AR 5 BTG, ) FH T 2 38 20 A2 A T (o0 26 0 =Sl ot U0 28 ) 485 G L
A2 S HOR, 0 SIS B AT A BT RO BEZERIE T R B RS L2 2 ST RS T AR R (0 ) R
SR A7 (RO 2205 550 BUZE ) Al THEL, 6 5 08 A SR AT R 48 RAIE, PR N 3 o R DU BB AT BHS T30 o
Zhit: RPRE A1) EHS FITE B BRAT 33 22 69 gl Filill . XL IR B, A48 5 o = o R eIk 4
AEFRN S - AR HEAT AT, AT SEEURT R A 2E EHS BOSLIITRIN,  MATT SRER T T it A e /N Ak Bl R
i IEE . Xiang HIBACN T 4878 HS 755 Co WU 00 B 3 AR BEAI[9], B R R AT HOC2 A ) HS A4
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FATHSRA T, RS B3 Wi s U . BRI AL 5 2 50 HS 3 S0 W5 1)
REEAE . ) iEid Western blotting. i AH AR G2 56 5 SLIR IR UE R N AR SNEE R o BSR4 01
PriZos: © HS FFHPOUURG EE R LT M RAE. @ LRI <5 ] 1315 78 2o 14 Th BERE G AN
THEE T REEE. @ WL 10T E ) Jun ¥ HS 530U SCREE . B SR T
HLas N 22 STE RSB TP I OME, R R AEHES RS HEDR 2 R e S QAL i 7 i, (5 H AT R WE T
Bb, AEERERUR, EEA R R

G — M A IR SRR, B R R B A AR, (R A R LR K
LA R IE R . 3t H AT E R b Z R B, EEE X TR R i ImRe
RrARbrAR AL RS I REBIOI R LR L], B IRATT SO A2 5 B i B TR . HLE
SRR SCRRIROE B A FIATIA S R RS RSSO SR N B PO BRTTIT R SE T,
AT & A B A A AL TR ) 2 125 D ERRIEEEM 110 A2 AU 5 S piAE
K[25]. A TREHRIRIN, FHFEL2615 A 113 Fr5 b B ARC0AEY, B IR SR8, &
RN KA T, 10 L ECAIE W A5 b2 3 22 [ AR AR A it Fe i b . PRl AT 22
e S AU L AW O R A R R M B e, DS R B v, A 2 e P 7 R ) R e 2 R 1 T
H, SRt 3 EE 2 8 T 6T, BLEBOWREE— bt e LR B e .«

4. BESRE

LREPTE, B AR AR A S R AR R O LI R T QORI FE BT RA
REETHORNERS  AHRAR R A ORI FEIZ RN o A DUAR T i BOR i bRadt i Fee DA R B30 b 388 1 4
AN e, TSR R S BB 1E R S W T R A BB 7, ELIG RSB P AT 5 EE RS HE L (R
o730 A AR A R . NS B 2 AT SR br . S TR R AL &,
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