%5445 H2H AHIFERFFROE AT R Vol.54 No.2
2026 5 3 A Journal of Henan Normal University (Natural Science Edition) Mar. 2026

COCTOTOTOIOCOO

'
0 ., 0
 BEEE
&

SO £

>

Fe AL HEDGR AT 28 BT POR IS UF o8
FEA KRR

IR p T R 2 P 3 P15 Y G BT 2 ) 4 E S S0 00 =5 W BT & 453007)

O ILTL R i ALY M5 5 (chikungunya virus, CHIK V) 51 ) — F 2 M55 58 VAL o0, 220 5
P AL 4% BT iR EFE 2 I AR S M0t 119 MR E R AT, #E 2025 45 8 A, &k Birm Gt 27 1
), %o A BR S 36 T A it T R W 1206 A 3R 1 R O M DX A E R, FL 2025 AR TN B2 RS 1 4 014 . A B LR R
T IS HERS B TRATRE 2 L E R AL 2 8 DLIR YT VR AR L DL 2 3 LS I AT A 4R

ISR VR] ¢ L AL A LU M R 5 VAT s I PR R B s 5 1 5 R T

FESES R512.8 XHERARERD: A X EHS 11000-2367(2026)02-0150-07

FL AL FE (chikungunya fever, CHIK) J2& i F:£L 15 Mk 7 5 1 19 & vk 2 2 Jes ! .CHIKV & —Ff
H BP0 A 85 7 1) HUIRE B I LR 3 R AP SR P B Iz R e g M I e T e T 7 AR 4 N
28 AL MRS BB el DL IR AR AL e A R ™ DG R A0 B A 2 B i il R R A
FOFRIES LB FEOET . AR — B AN SR BN E 02 4300 1 B 437 A RS 0GR A1 G
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1 EfBHERARITRE

1.1 B ERBRITHRIHLE

1952 4E7EIHZ& JE W 1 Yk R IR AL HERG R0 1952 & 1953 4R ], 3H 28 J& W B v b 22 3% R R AR e 1 . %
T RN — & K PR Y LT REAS bl o0 ke AL e R S LA — Bl R R L 48 0 TR AL
T E A G | ) A L™ B O R T 2 B R A A B R AT T AR ML X, 2 5 R R B AR
W RV BT R SR M IX T AR 2025 4F 8 H L AERE A 119 AN E KA T L L HE RO 61 ST )
B R L 95 N M X 3L A5 eSO B R 0L #E 3 N H NIRRT 113 JT AL A 51 ABET L5 AN BRI BT A
FISUP SO o R R R [ 1 BT S b A2 5% R 19 % I 1 0. 2008 47 38 1 17 Uk & B A A P99 1] 2020 4F:
Ja RS T 6 BFEFL T HERGR 6.7 2 11 A A E A R L AR R 2025 4F 8 A L FEFLE M I EE 3R E R O b
&G, TR B B C T 4 000 B, 55 Ak, 4> BRAS B2 R K BN S5 IR BE R, oA Tl 1 o fi sh 2
T3 10T S FL 5 FE G T A 1% B9 KU . A 20 28 50 AEARAR Y # W H B CHIKV 2R 3L 95 61 LA L 120 75 1
YOS R AR AR I 2B R 51 R T 2B
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1.2 EfBHEMMEBEN

3 B RSO 1 SO ISR 22 Tl R B0 B ) 32 BEAL R A R S DY OE0T T AR N i T B B 5 3 Sl i
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i, BEAE 7™ T Tt 8 A P IR B9 7 5 v ) BR B P Bl 2, 0 B 20 TIE28 60 A AR LK BE 8 7 42 BRJE [ 4 5 7
gt

HEAL A E R R A9 1 R 320 5 R 5 P I IR i 307 28 K I 19 1T g T K A= A AT BE T 23 W 9 1] 4 2R
R B LAY 1% 58 5 2O L AR L Tk B £L 5 HE S R A $i0 1 LR 9 AR YR AR R I 4 R I SR
Ml DX 5 7 PEWRAT o PRLECAFAE PRI A () £ L 90 25 1% 6 408 BRU1 B AL 45 0 0 2 1 A A 194 08 35 4% 4% 0o B
Hh A A B e A T Al R SR A e ) B S O 48 ORI TR 5 s W e 2 L AR AR R KRGS B
g B A IR AL A e v T By R R D e 1 SO B A L A NI N R A AR R I L B
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e B A H D RIOAY i R DR 3R T 38 o 209 5 119 Hh BRI AL 3 O E L

2 EBIBEAKRREILE

2.1 CHIKV 7 F £ F4F1E

CHIKV & —Ff G5 65 | IEGE RNA R & THE 0N 2 Bk (Togaviridae) BT R WA 22 J& (Al phavir-
wus )N BRI TR 32 AR 3 7 ANPUR AR AL RS 1 5 A LA B 2R s 7 AR 0L 51 n %
SR FE (ross river virus, RRV) B JE % JE §5 9% 2 (o'nyong-nyong virus, ONNV) | 3 1l #1J%§ #F (sindbis vi-
rus, SINV) | & B %5 8 (mayaro virus, MV) I 5 #8065 8 (barmah forest virus, BFV) BF5R 453 TR . X
SO BE B Y 23 5 R DG AR BEFL 1 HE I T AL P A A S TR B AE CORF) s — AN F 3%, 55 — AN T
53t 5 ORF 24 4 FhAEL5 #9585 19 (NSP1,NSP2,NSP3 H NSP4) , i 33 1) ORF W 7= 4= 5 Ff &% 44 &
F KGR C M ) E3E2.E1 A 6K (& 1), i A5 26 7 B9 EL42 8 60~70 nm., H 240 4~
E2C/EL 5 Z RN, X 88 5 — BAK DL = B A 58 1 T8 203 A 7E A R 1 A 510 A I A /R
2.2 CHIKV ERFAi#

CHIKV AR FEEE R 2 5t A% R AL AR AL, E 200 0 3 AP AR B . DY AR R (west African, WA) R AE Ceast
central south African, ECSA) B 1 B (Asia genotype) . CHIKV TERNWH{& 4% i F2 vh H LR 4H & kA28 e
ECSA JEHBIAE 2004 LRSI R T Z2 R HUBRAT o A0 45 AR VAL #5 2 B0 B2 v 15 05 Vg W2 K e ., JF 3 &
SRR B4 Jd 30 % 2 100 I 9 8 DU AR T T R 9 T b IX )92 AR 4 2013 AL WU B CHIKYV & A ) bbb
DX, [ 5 7 5 D TR G e S O T ) SRR e B AR R L BB N DR B A s 91 R T I Y 2 X
B i AR E Y CHIKV 8RR 45 ECSA FIE Y AL CHIKV %& K 21 28 5 0] fe 2 5% i 1 & 0 300% 18 Tk
7255 o DT VS 7 532 W 75 19 B0 PR RUR ATV 0 0 LR e S CHIKV 147 45 20 P 36 DRAG: S A 8 £k 40 7 %o 1 J%
BT A0 B AR S A DA 21 AU DL B T 22 A 88 1 928 1 R 24 ) EL A R

3 EfLEmERIRKRI

3.1 RMEHRERE

AR AR RANMITED 4~7 d VR B G 28 B R =39 O)F LA KB
I B Y A T P S 0 U T A A T R K R AR, — MRS 8 d e R L R ATk 12 d. 5
Hb, SR AT BE B AR 28 2R GE O RAE CAUR IR M 58 I = P A O I 6 5D T AR 2R 4 L A& AE AR
0 5 e 2 R B T SR 5 7 R PR D B B RNA SRR S TeML ST A R 32 BRI 4 L, 6 415 25
RBE 98 LRI 22 58 ) 2] NS 9 26, 7™ o 3 B 8 Ok A O 0 B L CHITKV T 7 e 4 I Wk 240 R0 i 400 33
T R AR GBI 2 o 8 Aol DR 08 2 240 M TR 1 R i 5 X % R 40 i ) b 1 4 ) R -6 (interleukin-6 . 11-6)



152 AHEIFERFFRCRHF R 2026 4

Fik . FHCF R K (osteoprotegerin, OPG) /KT B 1% B 40 BTG £k - DT 51 & B WA 5@ 795 i 3K e 4b L il
L PR I (alkaline phosphatase, ALP) i M5 BFEAR 52 W 5 54k , iR OG5 3 43 i PR ARG 2+ 4 DL Jbk B 200 e o 2>
B R A /N DR D A1 DL e Tl A R T v RIS I L S i B A L.
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Fig.1 Structure of CHIKV'®
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RGN S it 3 A LR A PRI 2 25 %8 ~50 %0 By HuE R RE &R e M e R, Hirp
AR 20T T T A R A A A OGN AR A U 3 T v B R R A R RE T L SR B
9o BT Hh s T R S ER e T UK Bl L TR 5 R N A DA DG R U RO T TL-6 L TL-17 SR R A
J R —F KP4 2 e (R i B AR T R DG TS SE . A A BB AT B2 XU R O T AR R R B8 B D R 2
ES SR A W N E S vl L IR ¥l - A O S WUURI - 8 N W57 N = o s S R B R T S VI =
A ARALPE T 1 B R 2 0 R S H TR YT
3.3 45TE ARSI

U JRE AL 9 B TR Y A T E G AR R 3 £t R RIS D Ay ™ B AR ) SR 0 I AT
W 2 50 A5 L AP s 1Y S8 A N S B JR AN AU R S, A s U B A T R Ak 2 e R T O R R XU L
B AT BB S| & L SO, HE I 3 43 0 e B YL S A7 A 58 I B T AL % AR A L KBS A LA
B4 )L — B R Sy K e SR A AT RE B A O LA S5 EE I RCRE R T A B S5 BE RO S 18 M e 1Y
AR, AR RGEAR G55 B B IR HL TS TR 2%

4 B FERSEHSKRIN

CHIKV 83 1912 Wr S B 1k R 3R I L AT 27 TR 3R LA B 52 96 3 A ) 485 R 6 5 L 4 T 5 19 A IR
55 H At HRARE BE R o1l 2 6% IR 5 R o ) JER e I DR AL, HG v 2 B0 s A I X T 12 B O E

(1) 390 5% 55 B A Wd 5% W (reverse transcription-polymerase chain reaction, RT-PCR)P , 33 26 ] 3£ FL,
5 15 10 S bR o T 3L L RS AR IR YR 10 7 d PN L NI TRORE AR o %5 R 7 RNA.

(2) IfiL 15 24 K6 I - Bt Bk A0 72 W B a8 %6 Cenzyme-linked immunosorbnent assay ELISA) A] # ] f CHIKV
R SR 1 S e BR AR 1 M(TgMD R e 3R 11 G(gG) B AR Y IgM fERE IR UG 19 4~7 d A OF B2
BRI B 0 1gG n] R LA I AR |, 3% 3 WY A7 7 2ok 11 g .
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(3)IRBEST 5 - 76 F FUIG R 52 B rp O A % . 38 1o 1t 90 o A 8 Y 0 A7 19 8 2 8% 3% AT A g O A A IR
getod AT EEAS LT A YR .

(O BRI /D RIS 33X 2 X 43 CHIKV 5 H At U505 2 O8 HOZ Y A7 7E 115 27 58 SR I 7Y 55 4 7
TR

AKX T CHIKV M2 ] fig 23 th SRR 297 HR  FURR s R Dl | oo HL A A%, R 9 K HoR
1) A ) A% B o AT S BRHR BE (1 PR 2 T 38 T IR A BR L IX. 55 4h, al AN T4 R 55 KA & A R H I
PRA 8.« B w5 5000 o 0 1 R0 0 1 AN ) il DX AR 3 %) 9 17 2 A7 40 A LA 0000 96 s % e s #A Sy o5 g B 4 it it
FAR SR

5 EFLBHEMRMHIERE

50 EFEBRABTEWAHR

BT R PE R R CHIKV W4T 1Y G B AL 5 8 22 FF URLRE M - mRINA S8 B K06 BE 1 8085 76 2 1
SF G RE T (VLALS53) T 2023 4F 11 F 3RA% T 35 [ A& & 25 i W8 45 38 R (FDAD (i 4k ik L K T 8 1
(BBVS87-BBIL) Bk & [ EJ B 2006 4F ECSA Kk B 1 CHIK/03/06 £k, I IF & T 22 4 1 L Tif A2 14 i e 32
JEPE R T W RIS GE B BBVST X A R4 41 it 22 Mk B 4 1) FL LA B 8 D 3 4R, 36 F g 5 35
RLIZE T A0 A TR 5 8 T A B 5 2 A T A I R BRAS T B 0 L b PXIVX0317 6 ik 328 T S — b
B AR S A A TR I B BERE IURE AL ok [ ZE N INJR 37997 BRI E1LE2 AR 58 B L% B 1 S v R
I ORNAE Y TF ST T F R IR FR 0 VRC-CHK VLP059-00- VP. [ T 35 S i 56 528 1 =2 A1 , 3 #176 I IR BF 5%
JIT R 2% 1 LAt J25 L 5 0 5 5 28 1 3 A0 310 B0 8 ¥ LA S T DNA IR 4195 25 3% 1R i 8 il RV e S AL
I3 B T T & 7 1 2 U T 0 2 0 R ELRE T R 2 A AR SR DA B A 7 AR D TIPS A7 7E B R A K.
52 EASHANKRSHYHLRHE

H A7 3L A ST il = JR At LT B4R 2 L B S AL A HE S ST R R A 0 2R 25 0 1 I A B
10025 2k R L X IZ BE DU 5 25 4 R A3 O DA LS AL 9 1 1 A R0 o o A Al R DL &
B0 A WP R 2 S e CHIK V-IN-3 94 3 o] S P 40 i 3 7L 85 AE 3 19 RNA KR RNA R4A
W F E1-E2 Bk A2 &0 W IEL & NSP2 BA E AT xR E R = CHE IR KT
TR S5 Ak A W B S 1 ) NSP2 2R 111 09 15 P CHIK V-IN-2 S —Fh = S0 7L 05 8 0 40 0 1 70 o 3 5 4 okl — &5
T T . S T D T 52 i o 25 B2 )70 LA 22 Al /N 43 400 1 R0 5 IR B B T (FLR AT T I 3 22 Pk
5.3 VMRS EEBRE

AL M A B 45 A% 0 SR W 7 T U T B 3 2o PP IS0 (32 B SR 1 SO O R B B O 15 B 1 i 42 ISR EL
SR PERE R B TR B 45 S B R I 9 A I 2 A R R 2R T L e R AR A R T L A Ak R B A 1 L A
JIETE bR AR 5 B G R 6 0945 28 IR B2 RUBUK , IAE L B8 G OB AN A6 20 FE 4 55 () i g 3 7 %2, 5 L4
K B K IR AR SR IR Ak A B A 7R B T B R B XA SR AP IR B R B AR 2R R ES5E (ULV) K
8BS 5 X 2 PN 3 T AR L b T St A B IR 5 5 X A A T B R A B o D) A A R e
WAL Lbta o Nt T A, O AR ol FH o0 4 T 2K .
54 RIFGHAE

PR30 5 TN TR 11 S Bl 2 i 2 % 8 BIL 2 5 L A 8 P SR 31 2 Ak by S 3k s 7 g 3 4 X (OO HL S v R
5% W AP IS RS B 1 B, AN A1 200 28 A e G Al A WL A B R AR B S A L VA A I I 2 DA TIE A A IR
FEE 7=
55 ZEMRNEWEELZR

ST 3 1) WA I 55 0 R S Rk 2 B 4 1 A — T T R I 2 R W O Cn A B R R AL 5 IS0
FRARHO S ATAR KRS LLFE FoRG 1T A 5 55— O 180 BE 7 LRG3 00 3 55 491 2 0 o X6 % AT A7 99 2 S0 I R 3 6
T B 95 S ARG 191 I B I 445 I SR AR A I ek T A SR T Ml L N Bl AR ST 37 R TH W W I WL | A L B B
N2 2 T N P 7 R SR AL A T, R A R A R L, S 35 5 IR i it 3 1k 22 o U T AN A e AL
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P S AT ) T o AR S AL HE R AR A R i A R BT O v L B R P R AR G ER 1T R
75 W A 2 15 1 S R 47 B8, 5 2 AR T A4S BT ) 9 20 P AN B LI P A o A

6 REERFTME

6.1 EIIBHARSERAR

FEAL A BT B AT 222 B AT IR AWF ST CHIKV 452 AL ) CHRe 312 A1 45 4 25 11 40 NSP2 25 11 i 1)
DIfe 5IRE W 5 1E FAM S G5 AR, LUK 3 A0 R A 5 A0 2 AT L A B TR PGB
180 245 ) A 5 0 1 70 S LA 8 58 DR PR i 2 Rl 7 P 578 ) X i 7 5 ) L A% 1 AR 3 R A g kR 1) R
X2 RN 2 ) A BT 28 G T B [ I L BIF S AE A AR AR S A 5 B HLD BT AL ST CHIKV 1y £ 4
P B P8 28 CAnA R b AT ) R R AIE LT 200 3 B 8 250 ) VB0 1 B 8 250 Con 90 DY XU 2% L B i i
S5 I AE A 56 A8 T B VR D L WF ST R B B 50 00 14 S8 AT RE R T Ry 08 v OGN 48 LML e 1 A L s A
LU YRR SEAFAE DL S 16 TL-17 548 R PR 740 5 9 S o 6 93 o 1o 85 DA DG 4R 28 2 BT J5L 2 75 76 O 19 21 21
R S A7 A IR Bl S e RN, SUBRY TR T A B G e Lk WF 5 O R O IOUR PN 1 A T AR A OR
DA R B85 PR 2R At B2 ) %k g 25 A M5 H vl A2 1) F0A% 496 B8 0 1 52 R, R 3 VAl 92 175 8 e DX I 0 o] S S A ) e aE
P SR B 2 X
6.2 EIABHASTRAHR

W R B A < X T 35 J2 R A7 B3 HE A7 DR AR 0 AR ARG I 2 35 L4 R A2 BT 1) DG B T v R R
T S TR/ PO e A 4 1K AR 4% o R T B U5 A IRt DX G 0 By (5B R 5 A 3 A — ST A G A D B R
B A I 32, {5 5 g L v 0l L 3R CRISPR (clustered regularly interspaced short palindromic re-
peats) 5 BT 2% FAR T B AR I 52 T e 00 10 g

TS 15 245 W BIF A < L e A B AP T R S8 1 2. AT ) i e 24 W 07 R T 5 CnOBL 68, 5 Y B 3 )
i 306 A5 RCHT BE AL A 40 B R AR i S 400G B R (A 75 HE L NSP2 2R R RNA KHBPE RNA R4
it ) TF /N3 - 4 5] o [ I T 8 B VR ST AR DG E ST L AT IR YT 18 M 0T 1 OGN RAE . TT A BE T 16\ T1L-17 55 5C
SHE AR PR 3 5% 1) AR W TR BN T 25 0 R G IR | O A 3 o 1 Ty 1 [ N R R R 2 TR B B
A G B I8 5 7 TR AR T LA R WF 5 22 R 4 AL 0 AS () % 245 W 36 A SR m L LB 4 R O RO D T 24
AU

PRI 1 B« U)W A% 1 3 A 0 By 428 ) 6 A T el FH A2 0 2% ) 05 = 4 A 1 DL B S L XS
IS 2y o e A% L XS B 5 AR R 2R W) 22 A AR BB IIZ TR IR L 5 DA AR Ak 1 1 e s L, 40 o) s 8 A A 5 2, DA
LA N T8 e FNAIL A% A B AR FE AT 050 72 A6 b kS o U3 A 4% 245
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Epidemiology and intervention strategies for chikungunya fever

Wang Jianhua, Zhang Shuang

(State Key Laboratory of Antiviral Drugs, Henan Normal University, Xinxiang 453007, China)

Abstract: Chikungunya fever is an acute viral infectious disease caused by the chikungunya virus(CHIKV). This disease
is primarily transmitted through the bite of Aedes mosquitoes. The disease is currently endemic in over 119 countries across the
Americas, Asia, and Africa. As of August 2025, over 270 000 cases have been reported globally, posing a significant threat to
public health worldwide. The disease is spreading across southern China, with Guangzhou reporting 4 014 confirmed cases in
2025. This paper briefly reviews the epidemiological characteristics. pathogenesis. diagnostic methods, and treatment strate-

gies for chikungunya virus., aiming to promote effective prevention and control of chikungunya fever.

Keywords: chikungunya fever; chikungunya virus; epidemiology; clinical manifestations; prophylaxis and therapy
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Research on qubit mapping completion and dynamic optimization

methods with nearest-neighbor coupling constraints

Liu Hui', Yang Hanxiao', Li Wenze', Zhao Bo*, Nie Kai*, Zhang Bingjie'

(1. College of Computer and Information Engineering(School of Artifical Inteligence) ; Key Laboratory of Artificial Intelligence and
Personalized Learning in Education of Henan Province, Henan Normal University, Xinxiang 453007, China; 2. School of
Cybersecurity, Information Engineering University, Zhengzhou 450002, China; 3. National Supercomputing

Center in Zhengzhou, Zhengzhou University, Zhengzhou 450001, China)

Abstract: To address the issue that most quantum algorithms cannot be directly executed on Noisy Intermediate-Scale
Quantum(NISQ) devices due to limited qubit nearest-neighbor restriction, and that the introduction of SWAP gates through
dynamic remapping reduces algorithm fidelity, an efficient qubit mapping method is proposed. First, the method performs the
initial mapping allocation based on the principle of graph isomorphism and a mapping completion strategy. This step aims to
satisfy the qubit connectivity requirements while reducing the number of SWAP gate insertions required for subsequent mapping
transformations. Second, we enhance the heuristic cost function used during mapping transformation. By harnessing the fast
convergence and adaptive nature of the simulated annealing algorithm, our method dynamically determines the optimal look-a-
head depth and decay factor for the quantum circuit, enabling the dynamic computation of the optimal cost. Experimental
results show the superior performance of the proposed method over existing ones, achieving a substantial reduction in SWAP
gate insertions. This reduction directly leads to improved execution efficiency and higher fidelity for quantum algorithms on
NISQ devices.

Keywords: nearest-neighbor restriction; qubit mapping; mapping completion; simulated annealing
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