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Advances in the diagnosis and treatment of dengue-

Abstract

Keywords

associated ocular diseases

QIU suo, JIANG xianming
(Guangzhou Eighth People’s Hospital, Guangzhou Medical University, Guangzhou §10440, China)

Dengue fever is a globally prevalent insect-borne disease caused by dengue virus, and its incidence has witnessed an
exponential rise worldwide in recent years. Alongside the dengue fever epidemic, its related ocular complications
have gradually drawn the attention of ophthalmologists. As a significant systemic complication of dengue infection,
Dengue-associated Ocular Diseases (DAOD) have a multifaced pathological mechanism. This encompasses various
factors, such as viral subtypes, non-structural protein 1 (NS1) viral antigens, host anti-DENV NS1 antibodies, and
immune inflammatory responses. The clinical spectrum of DAOD is intricate, affecting multiple ocular structures
including the conjunctiva, uvea, retina, optic nerve and extraocular muscles. The severity of lesions varies greatly among
individuals, ranging from self-limited conjunctival hemorrhage to vision-threatening conditions like optic neuritis. This
wide array of clinical manifestations further complicates the diagnosis and treatment process. Given the absence of a
definitive gold standard for diagnosis, the diagnosing DAOD typically necessitates a thorough analysis encompassing
the patient's systemic symptoms, dengue-specific antibody serological testing, ocular symptoms, clinical features, and
imaging examinations. Treatment approaches are tailored to each individual, aiming to alleviate symptoms, prevent
exacerbations, and facilitate recovery. The objective of this article is to conduct a comprehensively review of the research
advancements in the epidemiological characteristics, pathogenesis, clinical manifestations, diagnosis and treatment
strategies of DAOD. It aims to furnish clinicians with more comprehensive and precise guidance, thereby enhancing the
diagnosis and treatment of DAOD and reducing the disability rate among patients.

dengue-associated ocular diseases; pathogenesis; clinical manifestations; diagnosis; prognosis
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O L3¢ TDAODIIMISEiIE , (HARAL T8 A
B, £ XDAODM RGN E =, HAE KR
B 2Wi vk Baay 7 AR S5 7 AT A1 2 4 BURT
KAZ AL A B4 TR L5 R DAODTE HiLA Tk
SERHE L RRHLE] . IRIRFIL . W BRI S
T A T A s R, LA R R I AL i o ey o
HEWIIYTE S, $ETFDAODAYIZIA /K-, G & 2k
R, X EA FE I AR SORERSE (B

1 RITRE

BRI B Y05 B (dengue virus, DENV) 5| & 1)
— 2L YR . DENVIE T #0R 8 R} (Raviviridae) ) #E
SRR (flavivirus), FEEZ1R 11 kb AR IESE RNA,
Yty 3 FhEEFIEE (G C. A M. & A
E)F1 7 FhAEZ5 8, RINS1, NS2A, NS2B., NS3,
NS4A . NS4BHINSS" . 3= B 1 32 S (1 IChE T nes 1k
TR, P38 A (Aedes aegypti) Fll H 2 s B
FEAEREA . BRI EERAT TR, M.
PEARFEE LA S SE PP R B X, 52 100
D EZFHIX, HASE T 70%.

A R, SRS RERRHE
Tt ARPE A T A2H 21 (World Health Organization, WHO)
B EE , M 20004E51020194F, A AR B33 T 10
75, NSOJT I L FH2s20 7 1), F120234E LIk, B
PRREALHE, I LR B RN, SRS E K
i XA 1 50022 5 Bl Ge i), Hh Al dE s 00022
B PAICIET R G . 2007—20174F ], 4Bk
DB R IET - ANE LT T 65.5%, AFXIET- AL
B3 140 S00(95%CI: 17 600~49 800) A\, “F A FiiIAEE 1
TR, BRI G A GBS 1 T AR 2015

®1 BEEXRBHRITRFELES

AE 53915 K 5120804E 963%" . fEit 9 HAER, 3
BT T — % U RS . 201343
20204F, HPE 337N AT A 195 3395
W, f4583 318MA Lk (5 F 12 0215158 4 M A
B AEZAS AT, BB 91 S B A AR
IRrAEB, FERDES L VARG o SRR AR,
P AR A T R, S TE7—11H , HA
(RIEITIE R

DENVIYEGE ] R 252 E 258, HiGH
oMz HAE 2. T A MG PRI B
JE, WHOR R/ AR HE (2009 1)K 55 5 4873 T
EORRE R B U RE R 5
P TSR (75 524 (dengue fever, DF)2 8 5 i
RRIEIE N, BRI ARRE R 0 A AR A B AR
ST R, W7 d, R PR A
(severe dengue) /BB H I fE HIEL L, T BRI A I
KBWARTE . B . . 28 E R
JE. DL B, FEM A AT, AT 0.01%~39%"
B IPEAT FIPEE IR (dengue with warning signs), X2
T AR A R A, A R
FREhXt | ZEAR 5 . $7m B ml et J oy ™ dE
P R TP UE 227 3 i

AR, BT DR AR AR & RE 7 2R R
BV, R Eﬁﬁﬁizfﬁ:ﬁﬁ*ﬁfﬂﬁﬁ(dengue-
associated ocular diseases, DAOD) & 4= R [ U1 4t 1144
i, HEAA TR, RERERAREE T, 4
7.9%~56.79 197 51l 2= Hh BUARFRAEAR (R 1) . AR R IR
BHAN T EHREA G, EBRHEE A 7.1%0 &
PRSI AE , AR ™ B AR T AT 54.5% 8
F IR A

Table 1 Summary of the epidemiology of dengue associated ocular diseases

s A4y EP3 PANEEEL/ N DAOD ZmAKL/ A FIRH /%
1 2003" EpE 134 54 403
2 2006 EpE 1719 137 7.9
3 2014 EpE 120 68 56.7
4 2016" ARG 145 65 44.8
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DAOD UGN T & BUMRFRANE R, 4 AT REXS
WLDTRE ™ AR TR UM, PRI e PRPAV AT BB A A
RRFHI, 2 R AR S AR A AT BENE . SR
FRARER I AAE RN, A B TR e B2 W R
P, IMEGE B IR o

2 KiwHLHE

DENV/EYL 5| K 1 R A S — A5 2% (1)
ARG, UFRRENE REZRE R, W
Al NSURBEPUE . i EAYPIDENV NS1HLIAFITE £
P RPERSE . BT BB 2 B B S IR B
2R PN B P A5 T R R R A AR B
AN O A E e N R o 1 U e v S AP A
L BN N R A R AR . PN AR R A a8
A8 T B AR BUM B e . /MRos/D | SRR
BEEREH T M B R R

21 BERSMIER

DENVHAT 4G 1L 7 % (DENV-1 2 DENV-4) ,
B I3 L R A FAE 2 FhSE R 7

R 1R AL Y R ] Rl A T ) RO R O
AR RE . U AT AT 1L 3 8 B DEN VAR 1] R
OB, HAATEMUIR R, 2BIDENVE| &%
FR RS B s BRI, ARSI AT, A
WEHEHE 7N, 1BIDENVEGL LT B 5 5 IR R & AEAH
Felk . CheeZ5 " IN120054F 5 20074F B M AT HA AT
PRI BT A BETRY T 1 B A o8 B B AR 11
KRR FAT TR, WS R R, 1E20054F Y
BHEPGRATINN], B IgMP AR FEPE Y SR A
F109% 1) B J B IR DGR B BB A 5 SR,
TE20074F BITAT IR, BT A B agMbT AR B Y 3
PR W2 3] 5 8 BOR G IR B R, TR, RS
R, 200S4F (18§ ATENE 28 1AL I 3 A T |
L, T20074F AL I 32 22 fy 2 B0 I S5 R0 B S8 T
20204F B4 JE VT B 8 RRA T E], X SEDAOD I £
HHATRYIME AR A R, BERSHA A NE ) R
50%, TAEX L] B LG R AR b, i R Y
YL T 1IDENV!Y

22 ELEHEBIRENE
NSUEZ S DENVH —FAELE M EH, &S E8U™
TR N R, B A mE ™, 5

T S NS UK, X SR AR A
Ko NSIPUIFIE TN B A0 L2 S B P R Y 22
K25, 1) NS1iH i Toll-like receptor 4 (TLR4)1’§%J‘E i Sle
TG AN I ERA% 20 AT EL A, SO 40 P 1R
T, NSO B 4R 2 SE R PR R BIR, SR i A
Bl 2) NSUAZSHIG LU HIBEL . MRV RBEAITR
LTS &5 U R Al S ) X 2 NN RS 2 4 )2
TIRERENG . 3) NSRS 2 PEWETRNE A2 (phospholipase
A2, PLA2)ME, XA 57" EVF 2 RIENR N T,
Wi IHR 7% A6 [R5~ (platelet-activating factor, PAF) Fl [ —
i o PAFAIF =i 2 S8 AR 2 H A o
BN B IR. 4) NST2H NI T 4 )@ 5 1 B9 (matrix
metalloproteinase-9, MMP-9) BOFIR, BlJGNS1I-MMP-94H
HAEH Sl B/ NV A1 (zonula occludens-1, ZO-1)
1 B -catenin ) 15 FELN K¢ THREREAHE AN 10451815
PESEIN RS E T, 5 I AL IEEA I S 1A 2
TRAE o ARSI A 72 AT RE H B AR A8 ke L
thf, #E—2m g

2.3 HIDENVNS1HI{K

NSLHA @ BE g itk nlif S LA™ AEHINST
Pk, HUDENV NS1HUAA T 5™ FB S S i
gzl PO 558 5000 (antibody-dependent
enhancement, ADE) F] I EE 1% . X Lehiifpe 5L
(R PN B 200 B R A 58 SR, T 45 31 P9 Bz 4t i 3
W, 5% N R AR T A ARE ROV 1) P NST HE
WENEMRZ S, Eid 2R S AT
— i, EReSE S A — AL A A i (inducible nitric
oxide synthase, iNOS)%jzijj , fl@{é*%’ﬂﬁﬁ(nitric oxide,
NO)™4:, NORYF R Al FHEAMMIIH -5 J5— )y,
PINSIHUARL IS, A AT T2 FIBcl-2FIBclx(L)
FIKTRE, TARIH T8 A pS3FIBaxgRik I, X AR
PR R RS T 1 AU P A T A, (2 fef P R
JEmIPAT . 2) HINSIHUARZE G N K 20 M 2305 1% A
F k B(nuclear factor kappa B, NF- k B)ifij#. NF-k BJ&—
FROCEERYFE SR IR, BRBOE IS gt AR, 4 —
FRINRAEAHCEEH R, HIWIL-6, IL-8HIMCP-155
YA 2RI RGN . XS B 2R AR
PR, IL-6FIL-8 2 H Z A RN+, [FIASA]
DA A, Wb R A . PR AT,
I AR AR AL R A, N ARAE S . MCP-10RE
TEPARANNE, 2D KA AEAR, i R AE 4
Yio MMHINE- « Bifll i s HIDENV NS1HiAL ik, A
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A A R B, X EE— 2D IE] T NE- « Bif R 7E
PINSITIAT [ R SAE SV P OAE o 3)PINS 1oL
A fE 2 B 6 FF 431 (intercellular adhesion molecule 1,
ICAM-1)%35 FiH, ICAM-1734 38 s {di A1 &) i 842
NS N B AR R BE S 40 . XA 2 R EURIE
AR IMAS N R AR AL SR, 3 AT REIE I S AR Y
AR AR AT A BT, 2PN RAE S, %o
PN B A R SRS

24 M/MREERDIINEERE

IR I/ & DEN VIR (Y LAY 1 I R GE R B
TESPEB AR MEIHR],  ARFSREIR Y g0 5 R 1
WAL/ 808 B AR A P AR B o I AR S i
50l INAR AR G R LR B G . AFTER B,
DENV/EGL 20 B b EAZ AR A A= et B2, DA
UM/ B R RN FER AR P, HE
NS IHT A FIE PR M3 AT 5 R i MR A% . 1fi/]s
WA S, JeEAE RS B RN A RVER
SEMUARIEMAE T FRE, b mxUEE" . sesbh,
R, BT NSIHUAREFUN MM A8 1 A 5 S
oA (protein disulfide isomerase, PDI), AR LT
I/ RE B SR EETIRE , i/ IMSOE LU 1A 240 1
Fe, sz ki A i T i MR R D, A
AN, XA T IR b B i 3 T
HITEOL . BRILZ AN, M/ IMRTE e i 15 i Fe v A 4%

— WURASAE AL, A R

53

wE |

NS R
- WOENF- x BiEEE -

HEEA], HAECR AR T RERIRI S AE S0, %o HRE
2R R A E

25 BENSHIRERN

Z PR BRI A R 57 A B, DR
DENVAS B i) BLFE Y, TR BN TR A T2
fEM . DENVIE YL 15 R i, 5304
PR s R G RBHOR A R P4 X - (A
TNF-« . IL-6, IL-8), SEU=HRIAE N, #EiM5 [
I8 A5 A T I A8 D) S5 B A R

3 ImR&FIE. 2iaFHE

DAODHJIIf R I HE, ik = W2 Wi G n
Yo Il PR A e MR AR e BRI
Stk 1gMak TgGHTA LI A, AL R B HAA Y AE
R IRRFHEFISAG AL, SUE WA T LA R
7

P2 T AR TE % S A R PR R R
TR AR E R . ZANATSESR TN . R TR
FRAEZE S ST T [R5 B 25 R B R, - BIEFE 4 SRA
TE—REMZEST

3.1 ZETHIm
SERSTR IR B R 3 R o R LAY IR [ B

— WOETLRAE 5B B — BN/ E R HURE R A R 7
— WIEPLA2ES — FRAEPARRI A =R S K RERR R AR
- FER R AR
P BB RER
DENV NS1ZEH — HIMMP-93R3& — F&{IKZ0-1F1 B —cateniniRik

BEFINOSFRIE — NOM
TR [ UATEABCL-2IBel-x (L) RI& T
FIERE | Ry Eip53FBax AR N

i

MR MBS | s
TR | W

o 1
IL-6. IL-8 [ JRHEHRIAE Ll
(EERET | mesmmn
RIEWM - premir R,

I JRE R L

“MCP-1:RIEH N — fRBESOAE

CICAM-1R  REZIMS N4 INE SR

X B

1 BERENSIEAMPENSIHEHREN RS

FREIR I RE 73858

Figure 1 Schematic diagram of the pathological mechanism of dengue virus NS1 protein and anti-NS1 antibody
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Table 2 The incidence rate of various dengue-related eye diseases

SERER I :
PP 2 L

1 2003 EEE s4 N M2
HRLHBE :
GG N IR A SERI

SEREET i af
RIS «
i) 4 2 B %
RN :

3 2006"" B 65 IR} AL 2
O PO RS A 2R
A2«
HEHEH I :
BRI

IS -
PR 1«
HRGRBE -
HRLNAE :

5 2020 HBITS 28 A

50 A

3N
2N
3N
2N

3R
SHR
8 AR
7 iR
2 R
15 1R
1R
45 IR
50 R

6 N\

3N
3N

18 A

92.56%
5.55%
3.7%
5.55%
3.7%

4.6%

12.3%
10.8%
3.1%
23.1%
1.5%
69.2%
76.9%

21.4%
10.7%
10.7%
64.2%
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R WFERIN, TEE AT BE B Th 55 S I
KR NS17% ~92.56% 77, ZAURZ B, LEEET H
M E LRI AR . 22 Pk s RSk L
1L, *Eﬁ‘Kapoor(ZOOé)U%ﬁﬂpfjifmﬁﬂﬁﬁtﬂlﬂl%’ﬂﬁ%u
Hi84%H116%, LA T i3l & HA [ R, T AT
THIR .

YETEER N I e S B s R RS, Y
Il R A AT EEA SN L, N g BE e
HEHURIL AT REE, UL RAETA T IX B AT B
XS B AR o BESSRE R 0 s IR T AR 12
BATENRORIEN, A BT HIRRIR A haYT .

3.2 HEEREX

BN M A IR i T D, Horp DA
HIAZ gy 0202 ZEDENVITEUIR s 10 B
TR AR I R AR T 4.8%~17%. LR
B AE IR S ZAL RGO R | 255 i B IR
A, FEE SRR, H IR A e 25 A R [ s
Ko RAERT ISR BIR eI . AT AnAE, DLAAAE
Jr T W) (keratic precipitates, KP), KPAYEA R/,
AN B E AR, E—SEmEOL T, Ayl A
LT SRR (3B R BeAh, B E R REA IR
N TR A L

5B S v () 4 2 IS AR A I PR SRk 5/ e Bl
R, RN R A I — R s S R R A 3
TF. Bacsal SFRIE, TEALD] A HADCEBERE N 3
TR A BRI, LSRN 319 FA 5 191 £ AT B B 1A
NI I B G ,  17T 119 14 £6 8 D[] Fs 36 B0 41 17 o AR
BEEEUR N AR o 3 — & IS v () 3 2 E AR T
REAE R AR IR, FRBIR BB AR TP i s Y
A, JFH AT RE X 44 LIRSS AE A — 1~ B ZE 4 K
WhAy. ARBFIEIR AN, E VAL BB AR HR I ]
BB IR IATIRANK AL, 7 BT 5 2 i M B A R 1Y
JRELRA IS FIRYT

BRI S 0 S RIS IA) 5 SR R 2 [ 1) 56
R RESR WHEET, WA 0L RE 2k
SEIR T BUS BEUR N B A SRIMTBAT RGBT, 5
TR UM B A () IR B0 A A AR R
MR E3~5TH, ¥egHEke 4w 2HiR
ZJa, ABEREIEEBRRFI . XA ER R
Kt oR, BI7E 2kt 5, DENVIEGL ]
REXT AR R L= A 3R & MR A e B s RAERE I, [A]
UEX T G B M R, R RERE I, b

JOL AR 0F HR PR A AR B A, I EAT 1 Y B B U7
WL o

A7 IR 0 2 B A AR BN, A4 SR
PRI B2 R LU JAE SR A FH AR URRA
FR G P IR PR 2 LA B b P R PR AR S 24 42 Tl R
Feo X TAAAENR IS Besz 200, T RETE 11 I B
P ER A RO B SOE . i IRLEAh
JrHt, K2 RURHE A BRI sl A iRy
Ko SR, HARBGIRY T 7 S BRI 2 B B 1
A ZE AT IR, AR IR 0B P RCR A2 4
Mo MEAh, AR WX TP IR YT RO AR R G
g U ES

3.3 EHHRE

PR AL EDENVIER YL R i UL ™ B IR &
JiE o 20064F Y — TR T T A, BT 1B NI e it
AT IR LG A PR A A B A, AT BB 22 14 A 38
4110% . 201645 7E T 2K PG A HEAT IO ZSAIBIFIE K BN
S.S% M A IAE B s B T B BB AR, WifE LT ]
FEXTDAODIIMITE T, BB I R R e, AT
64.29%~76.9% 2 ] +*7)

BCRERS H AE A UG 7~10 AN . SR
CEMIDERIRIEEE /S WANN “ L W HY S v en
HRAIE o 22 1) - e AR BN ], B AT I B4R B
5o MRIEAS A AT LB BE I SR, PR L
T P Rk A o BT I LR i =P X
SERAETEIR IR [ HA FHZ RIS L.

TeohZ5 LTI GAEAH T W7 2434 (time-domain
optical coherence tomography, TD-OCT)#%%EiPFH ST BT
AR Iy 3R (3

B SD-OCTHIN I, A I3RS Sk BT BEAL )
3722 (acute macular neuroretinopathy, AMN)*"? AMN
SRR DL B B AE R, FRPIE A 20K B UL s
M, AL RGO BRL, HE WL THERL
o BESZMREHC, WSR2
2y, Q. AR WIMERE R B B R
HE IR TS5 . DENVERABHIA N ZAMN —
ANBETEIEIN o 1E201SAF Hh [ 46 Pl i XA 8 2 PG A 74
0270, 55.69 I 2 BB A5 A B2 T M AMN . X8
A RN AT R B R Y, BT B BE I A B
BERMREAE, BREAGEHE G, SOCRIRIKIMAE &Y
(fluorescein fundus angiography , FFA) Fll { & 5 EA A4
WERER R, (HAELLAME I R aT DL BE X5 s
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Table 3 Classification, OCT characteristics and scotoma of dengue-associated macular degeneration

Fanii FHEX. OCT J e PR A e NN YR
17 YR P TR o (11 ] AL D) OB 44.6% 81.8% 30.3%
2 1 T BEREAE K i 21.6% 100% 56.3%
JariB M Helen £T- 4k )2 S IR AT 1) 5 I 5
3 7l . 33.7% 100% 100%
o1 T 25 S I P

B2 EEHEXERFTOCTHE

Figure 2 OCT classification of dengue-related macular degeneration

(A, a) VEUEE NS BERER AL « RGP ERH LA 1O S A0 AT B AR ikt OCT DL B Bt v e 11 ] oy 40 1 s J 2
e S e (B, b) 2BV AR DG T AL - HRJRE AR DAL I I B A B E R B A ik 5 O C L3 RE DX Ry i v S A
KM (C, c) 3BUEF AN B BOIAL - MR MM L BB IX (323100, BB B G ;s OCT LB 2 R AMMRIZE /SN Z
RIS, P TR /i R P L C L ol TPl IRA T R3S BRI

(A, a) Type 1 dengue-related macular degeneration: Scattered punctate yellowish-white lesions can be seen at the posterior pole of the fundus,

OCT showed localized retinal thickening and hyperreflexia around the fovea of the macula. (B, b) Type 2 dengue-related macular degeneration:
Scattered punctate yellowish-white lesions can be seen at the posterior pole of the fundus, OCT showed macular hyperreflexia with cystic
edema. (C, c) Type 3 dengue-related macular degeneration: Fundus photography shows macular pigment disorder, which is wedge-shaped
yellowish-white changes; OCT showed multiple hyperreflection in the outer plexiform/outer nucleus in the macular area, with interruption of
the lower ellipsoid zone/ Interdigitation Zone. C and ¢ are provided by Dr. LI Miaoling of Zhongshan Ophthalmology Center.
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=% SD-OCT 7R 85 B XM HelenZT- 4 )2 Z A [RI44 5 1Y
R, FEUEE S5 SO W, OCTA fads K HLE
IS A . H O MTE A XY R LA SR 2 IR
TREAN N AP B Y 55T, X SRR R AT
6 3 B0 Do 8 A ol A 2

XFREZHEEERG], LRI ELRE T b 3
FIPRSFIRYT Rl . X TR ISR E RS, AT RE8
fHHIRE R R . RN B B3R [0.5~1 mg/ (kged) ]5%
AT B A R S e ERE 1Y

R RZBUEH I RTG53 2 ok,
H 73 H A T RE 258t B S A P IS 05 . Teoh %52
BIBFFE R, FE24EMIBE TN, 1B B AR R A
30.3%. 280 4756.3% . 3R AT 1009% A4 B AFAE
DG E(R3). OCTHIA i, IX BB YR S Skt
SBHHIR , (HAMEZIZ AT R H BN ] 3 A A

BB AL 55 Y T B AL VIR . TehZ5
FIRFTE I, TR B AR T A BRI A P XU 34
T 4R, B, X EREMGERE, I
TIRFLE2, FEid OCTH G iR HERR T B A
BYRTRENE, DABROR RIS W RIS 244 B

34 ER

TEBHEIASVES, hige . B . Bk LS A
AR iR A W LA R G A . B A AL 42
R HELAR, MR 1.5%Y, L 58 AR S B B
ARIRR . REE R RIS R 1 A
T3 BRAREIRT T, AT RE I A PR IR A MU IR S f
Ko BAMIRE TRE, JRMSEITOLEAS,
FHRTREF A PEA RSP o MR RS AR UL .57
o MEFLXDCRAT AR IER , Hdn] fEHh Bl fL
BORBY, A B R e L A5 A RS (relative
afferent pupillary defect, RAPD). HRJECH: A8 A UL £ 7K
eI, A %#\:yfﬁﬁi@t(magnetic resonance
imaging, MRI) A 45 R AT RE IR, (HU AR 5] s HE
BTN BT ZE L iy T o e e
Bz BOR ohaliy ik, B D 101 il e o R o %
#icE . REHEFELLRGRIT)R, ISR
ARIRE, HBEPWE B K. SR, QA 5
Pl i, REEZ TR, AR AT
T,

3.4 MARMERE-ME XK/ MEHZE

EE AL R B M A BN 5 IL, SCHRAAN 56

it Sy 1O, MR Chan 5520 — IR MBS, 7R
1301 BEDAOD I A7 445112 D P I 1 A
Ko KR AEF E R BRI B B97~10
NSRBI ) R R, AR R 0.025 55

BRI R AR R R AT 5 . IR A
R AR BB O M R A A R L, AT TR
MOBE. OCTH/R | B BERAE KA HIAF7E . FRAN
LB AR R LA BB, ShkRIR Ik Al fE 2R
Feo WAL, WRIRBEALAE 58 0 AT REFAEREHARIF AAE,
BEEEAARY | PUBEBL , ifi E E FE 2 A P
e,

YT ERHOBT R BOGR AR ™
25T MU (1 mg/kg) ki L vty o X TR AR
P, XRATT NIRRT R RAFIOBUS ™ SRR,
Ao B WIS AR R B R, X ATRES
BREXBRIIA S, Rk, P2 IHET T
HRA NP BT, [N, HXERRIE R
i, PIRER EERMUBINIIA P, DA A B v
I RIRTTRCR .

3.6 PurtscherFE41 M fEFET

Purtschert 5 BRI A48 J& —FP LIl P4 ZEPE R0
TE 5 U SR A A S A TR DG Ak,
AT ARG T I, bR . A A
B BB 5 T 2 PurtscherfE A I IR 2L . DENVIER
Gt AT BRSO ) — P TETE A

Lima %5 HRH 2 BRG] . 2051 2 578 &
10 dZEAR AR AL ) 2Rl TR, IIRECZR 0.6 485,
HWIRZ 2. 158 FF 5T Ui, a2
JIRA AR WS o RIS A B, JER . RIEH &
T2 EAETE TR 1B PE B Purtscher FEFR GUKE, ITFEA 2D
i, OCTW/R LI 2 B i iR &, X
S {55 SRR P AR GBEAR XS 0L 5[] A S B DX 7]
DLAR ST AR FR SR BB K Il . R RFIRIAY T I
BT, 7245 d ~ 4 HIIBEDIN,, B 2 Bk
2, dRorE A F1.0. ARIKAOHR SEE A H 1 58 4
THIR, (HAEOCTH A Iy mT ULa% B3 Ay 400 Dor S P )2 1
S M, BME7ERIEZ R EIRI TG OLT ,
Purtschert¥ A1 I 95 A5 AT 2 80— 2 1) A B, HH:
KISyt 30— SR

3.7 Hit
MAh, DENVEG et n] 58 2 IR AML, R
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B, UK BEURR RS AE T A AR A 2 1 b
X, AIREIF RIS . ML AL, B IR

3\2%[46»47]0
4 BERBTIHHRE

HARRATRET | K 2 FhOFAAE, T E I A K AR
i, (HHEFICARORTT 451, EEMOB SRR

41 WEFriE

X TR R BRI ] B K B b 7R K
GFe —MEIEOLT, AERECER A B E L AN, B
FTYERF BRI K ER P, W R BHARXK 2 1R K i
X E A, BRI XS B, Wk
M RBS PH A TE B RN TR AR, AR I W0
IR, ARBIR e &4, BEILEH 15t
TR o

4.2 Him4abE

PR AT BE S EUR A I IR, e
A4, TEIRYT AR, SRR ok Ab A
1 TP 7 O (14N e sl Y 15 2 L1 R )
M/, BEsREEMTIRE, Wbt S A2
WIS FR-117 %, BERSAE st i/ MRIGARE, I 1k it
PR, ORI AR EAT —ERRCR .

FFXTDENV, 55 NG TR TR, XRZ
B YR A S AT T ARSI N 5T
i, oA WIAE S 6 RO T R B T AL
B Ak, |EHAT, M LA RS E
B (food and drug administration, FDA)?H?Y@ RN
TR E 2™

43 HMAEBREEBNEHEY

DA T i T O D R 2 R AU A AR
ke A RRIRR BB BN, FRIR e TE
VERPLIGR, WML TAE N B 40 BE & AT DENV
YERT, CEAPURRHE . A B XA R 75 8 H Y
R, NSUEHMHDH IS . 4. 10M11155,
BN RTINS TR DIAE; NS e fig i i 77 4n {24
WK . ST-610MIFRHIT, i VR TS B MR R
JATERE ;. NS2B-NS3H H = 5 A 52 FIT I Ik (n

protegrin—l%ﬂretrocyclin—1) U\&/J\ﬁ¥ﬂﬁ/a\%(ﬂn%§3|5£[§
o UK. EETTHRUGE LG BN A /R ;. NS4B
B AEEHIF], WJNJ-1802. JNJ-A07. NITD 618,
SDM25SN ., AM404HINITD-688%5, AEMLHL IR 75
il G RAIE G AR TR IR, an1662G07 .
DNS9., NITD488HIk JEMbRAE, W] BH 1155 22 B 7 Al
HEATE FEAIM; BeAh, B AT gEMLH408 ], 4K
FEEIAEPIVGTIA3 . VGTI-A3-03FIST- 1482540 &5 WI1E
Fo 546, mene 284 (dn3e f3h) ZEAR SN B 77K
K, XF4RP BT DENVEEARF B T 58 K A il
T

4.4 EHRE

22 PR W) B ) R P SR AV T . B
n, ENMR (azadirachta indica) M-I REM 2 DENV
PR I N B 70 | A YR IS 167 S R A -
(cymbopogon citratus) HRAE U Y A B RESI | DENV-2
TEARAMR S ) s SABIT (hippophae rhamnoides)H-HEHLY)
A AN HI DENVAEAR ML By 2, IF IR AR R AE
g1 S R S a o

Y TDAOD, HEHIR MRS AT REXS & LI RE
WU ERE, AP U A B XN DENVIF RS
LG VA B 38 S A A 2 SR IR AR AT B A R8s
REAETE I R SZ e B o 3K — BUR AN B
HRMLE A RANBS T, By DAOD IR 40
AT A

5 45iE

DAODAE B R YL iy BB R GV AE, T
RRNIRFE B 2 fR)Z R, SERE R
AR E . Mareir A R 1) SA %
2K [ XU IMEARBFTY, Bz 2t . EERNIRRY
KIBAGUESE , JUHXT LB . 200 K G e b iR 45
FEORBH ARG R BRI AN B . 2) 2 Wibn i = 4t
P, TR TOAE AR AR e 28 AT s (A o IRABHE AT
BB A N ARG R RIS, DA B2 W
FALPE . DAODIKP AT ZEHRBL . BRYLR AIL T A
TR TR B FRMIME . IRPRES AR R Ny, PR AR
PR S, X v A AN S bR v A A B A, SR
BRI, SEEDUE, T shZs M UiRE R ) B0k
RS
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