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Abstract
Hemorrhagic fever with renal syndrome (HFRS) is a natural, mouse-borne disease caused by Han-
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tavirus (HTNV). It is endemic worldwide, with 90% of cases occurring in China each year. Typical
clinical features of HFRS infection include acute kidney injury, thrombocytopenia, and increased
vascular permeability. Host immune or inflammatory mechanisms may play an important role in
the development of capillary leakage. In the context of evaluating the severity of HFRS caused by
HTNYV, cytokines closely related to immunity or inflammation have become a hot research direc-
tion at present. In this paper, based on relevant studies at home and abroad in recent years, the
research progress of the relationship between cytokines and the severity of HFRS and the predic-
tive value of cytokines for the severity of HFRS were expounded.
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1. 88
1.1. EX

5 AL H I #A(Hemorrhagic Fever with Renal Syndrome, HFRS) M FRIAT M H ML 44, A& —Fb b V3 HE
##(Hantaan Virus, HTNV) 512, PLRS AP0 H A R85 2245 QLU i) B ARSI , DUR A HA L
SR B G RRRE . DUE R B 2N 2 5] RS PUIH % 35 i £% & 1iE (Hantavirus Pulmonary Syndrome,
HPS), ERKPHFNEINZ 51 B 2R & 1E H 4.
1.2. RITIRE

HFRS &t FEH i AT ) E B Jes, h[E& HFRS Z ™ m I E K, E % DR b X A
PRV N, H 1950 2 2020 )&, EC R iR HFRS &3 1,688,031 4], HAFET: 48,260 #i,
FHERR AL R EN T 0.60%~13.97%, HIRIEE 2.86% [1], % TEIFHED, 4K HERS JHLHR 2007
B AR WG E R DA HER RS EREEE, 2019~2021 454 [ HFRS JH AR SNTE 0.45%~0.69% [2] [3]
[4]c HFRS 25 HH KM, REFMKEFERNRFEEE, SMERBIA R, USEETFEE
%Z, BRI ES] (6] [7].

1.3. GRS 8

2021 FFhR (B ZEA AR M ABHE T R ALRY BiInR 0 MiontEBEE S N 4 8, g, i, &
T, SEEM[1]. —I 2000 2451 A5 1 78 & BLBE T35 451 450 f& B8 Y[ 8

14, BHIRREESEBFEERENEER)NENX

HFRS T4 A VEIRYT, WK EUUGREIR YT o0, TS EERER,  H AT SO 1 i B2 5300 70 AN HE A
e DL 1) T A R BRELRE A R, R IR EORE HFRS 8%, VIS A4, L7 DLAHAETR
7, AT IERAE, BRACRAES, BTLL HFRS HUAE B ) R0 Boh JF 5 B2

1.5. BHRRIR T E1E
RS HATERER . RN H R AR I PR 5 T8, sSKB&inFw, ARy T
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b, XEEWILR. BRRERER, —SAEFa0 IL-6. IL-8. IL-10. TNF-a £:%} HFRS %1% T
M —EME9].

2. YHRRE-FHLA
2.1. ApREAFEN

A A7 (Cytokine) & B G B SR 22 588 i sl HL AL RIHRI 15 5 22 PR & ORI i 1 BT T2 AR 40
MR FREREANRZ IR, 259G 5% S AAHILEN.

2.2. HHRET 53

MR T2 —AMEH LR, 9 A A4S & (Interleukin, IL). T3 3 K i (Interferon, IFN). &3 3R
BE R F (Tumor Necrosis Factor, TNF). % % 4] # X F (Colony Stimulating Factor, CSF). #i{t X F
(Chemotactic Cytokine, CK)flI4E K:[K T+ (Growth Factor, GF)&% . 27 IFN .45 1 B T3t = (IFN-a.. IFN-S %5) .
I B F4ZR (IFN-y).

2.3. YRR TF1ER

AP 7 BA T A e &N A AR A S A B B A5 2 Rl A
Ve Ihee. A2 AHRR IR T AE LA YA TLAR 3E B0 L1240, TR L R A O AU IR e BE 1A T R 2% o R
MIZH 7 LA 70 55 0 Weekpy p il 3 RO AORAEAEM AR, BAT 2300, EaME. FPUEm b E
ERCE AL

2.4. HRETFRR

FERBE N A RE T, I oAt RTINS R A S B A AT o S S N, i R U S
M ARE SN, TERRPTE K “ 4 7 a7 o H AT E AT A T R e SE i E S (HAT
FH UM A R KGR 3 bR THEERR AR KT Rt B R SO AR T AOE
RN S H I RERRAT CGE A2 W HFEAifT), Bk SOREHE B 1 X6 o8 Je MR (n RAF AL 98 JL 4 ) IE 5 1
By BCE AT AR L IR T SR h 1 4 R Th BEFRAS (U R JEE) [10].

3. BERATELHMMAL PR

HFRS SH A R B AR (RS V2 (0 B A3 05, AR BTHLIE Aok s AT, (09538 A 2 0 2
SHAMENERNDE R HIEARR LRSI, — R8O, RS SR
577 A LA 5 2 R X B DB L 8 AR HFRS BRI (% O 111 16].

4. {AEF S HFRS X ZHFRIK
4.1. APAETFEAREH HFRS FEUHE

Kang Tang W42 2| IL-34 [ IML2ZKFAE R E &, RO Ik AWK IE%, W IL-34 7]
F 8 I ) 3 B 2 2 ) A A P 4 TL-6 10 R AEAE FH[17]. S. F. Khaiboullina %5 /% Bl IFN-y 55 /b JRIAFRSE
I 8] 22 (A i 35 A SGMER P JT = 78.1%), IXMRE T At 4 LIE TFN-y 7K T i T 5% HR 4 P03 4910 A A 0
THEGE, BN PRI R AR 1R B H N R EIRIRSH, RN ™ SR N hs . AErE,
AATTIE IR T TL-10 F2& ik B2 40 ™= 2 TFN-y (R 5R3Gml A, k&, IL-10 5 HFRS ¥k ™ EAR A 2 1E
FHOG, X5 HARSE P RIAETA[18].
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4.2. YHRERTFEARRFSE HFRS FEI4FHE

Jing Guo Z5 K L HE = 7K F- ) TNF-a.IL-6.IL-10 55 HFRS f™Ef2 7£ 45 it 2% _FIEA9%[19]. Misa Korva
SR I FEME R T, SAEEEMEL, K IE IL-6 A1 IL-10 W JE BE T E[15]. Tuula K. Outinen 25 %
P ML K F IL-6 558 7 8 (I R 5 A 5[ 12]. Venera Shakirova 25 % ¥ HFRS [/ H L 5 TNF-a
A IL-18 B 7K PAEIE[14]. Tuula K Outinen 28 K ILIMLIK 1L-6 /K-F-F+ 5 5 5 M H# [¥) HFRS #H¢, FFFRTE
AR B M P LU SR AR BAE R B, TL-6 A1 TL-15 2CE MBI 1, e 5™E 4k
i R AEZR I INAE 55 [20]. Maleki 5543 FH 248 50 M1 1L-6 i v HPS i ™ B AR BE A AR £, R4
A 2% G M DR 7 T BEE L R G % IR N TE HPS R ML R 35 R [21], 4T HPS 5 HFRS
HPGHE R SR, JFEa B N E TR, wT BURIBRE I IL-6 7Ry HFRS 505 ™ SR 2 I AL AR
Y, WIRARRAE FH A 2B 8 T1X — ST WAIE . A 528 K IL-6 Al TNF-o 3@ & Bl C
PG A R BRI RE RS, S EURBIER AN S AR A AR VLB B A 2R LA G T A
AR [22] [23]5

4.3. YAREEAF RN E

gr bRTiR, E NSRRI F A R B X AR, IL-6. IL-10 F1 TNF-o 55 HFRS % ™ H %
FE 2 IEAESE, 1T IFN-y W2 AAHC . a0 RAEB % F IR R 0 IL-6 IL-10 A1 TNF-a 25, 250
FEE AR EAE— MR LA E AR R, XA R B AR O R R SRR — e R R B .

5. REE

HFRS FfEEH R IR KOG IR EE . R HAEER Rk, 5 B R I R
ETHE, SKERERFE, aMENEERERF, XOEAILR. — 24T TNF-a. IL-6. IL-10
SRS TN — e A, (H S — SR hR T A v wf A R, AT {5 FE i R T 7 BB A5 s R R B AN S 56
FARTAAR R T KSR R A 0 BE B B R, A5 B A S A T L (R TR AR Y

FAk, BARANILR T XN HEFRS R (12 R OO 35, (H HFRS [ B AR R AL AT
ANUAH, XA AR A E 7 W, O 8 R ISR LA A R 7 & miR-145-5p 7] i@
SN G RS AT (RIS HUVEC, filUk IFN-p KTt ISG 174, FERIEST HTNV BIfEHI[24], B8
FERARNLI BZ T, A B ONIERIGTT PR SE 2R T s, ANk — B MK HFRS MR AEEE
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