- 60 - JUAL 28 5 2 & 2020 SF 5 26 5 % 2 # Journal of Pediatric Pharmacy 2020, Vol. 26, No. 2

doi:10. 13407/j. cnki. jpp. 1672-108X. 2020. 02. 018
A H B IE R
i R FREL
[HESHHEES]R725.6

[ XERARIRED ] A

Advances of Treatment and Prevention of Pertussis

BRI

WA (FREREMELEER, TP 400014)

[ =4S 11672-108X (2020 ) 02-0060-04

Chen Hong, Chen Junhua ( Children’ s Hospital of Chongging Medical University, Chongqing 400014, China)

T NG — L YA 58 1 VR T AL e . B H %2
A H AT R 5 5 Y 2P b P G A% Y PR #E
ARPEE R TR T, A H R R FEULEET- K+
KBz —" ) T H A 16 40 ik, 75 17 2
FURFAT, & H eI ER 1 ~2 R — K,
F 1950 4F5 | JE e 4 e i 5, & H %A 8, Bom R &
g e 2 N (ERE R P AR R e T N TN ¥ ¢
BT H AT P R e Bl R T I AN RE AR AR R A g T,
FEE H RS I b BV e i R G, O %R
2 ~SARARKR—KEY ) GEAEK, B H ISR ER R
WAT B Ol T e SR AR 3 000 5 ~5 000 T 1 E
Hgdi i), oA 30 T H2ET="" “ | H I B &l
PR, BEE B OH AR T, ITAE ok H B vA T i R
o BUEETE H IR YT KB BRI T A

1 B BZHET

1.1 RAZSEA

T H AT PR — P U 2 BRS04
B VPP B H AT EAT SR R
KNP R IH WL, 76 20 M2 A 30 4Fh 18 &
S B SR ZGY)  BERE DR R A 3% A
FRVIK LG R (14 d) B WIEA RO K]
FHEOT A JLEG AR A R B RN, BB 4T 8 A
FHRIRNPEAR 2217 B3 45 rpl (CDC) o B 27 85 25 1
TERIEE R SNIAYY H H %R — PR 2, B AR R AT
R A T 1 A A LR R BILY, SR E R Al
TERZD AT 1A A L EBIL, ARUERRE H AT
B RRPTA % 3 d(10 mg/kg, B H 1 1R) , T4 55 %
5d(% 1 KA 10 mg/kg, 55 2 ~5 KA 5 mg/kg, 5 H
LR, e P f R 7 d(HK 7.5 mg/kg, BEH 2 K)™ , &
SR H LT AT RER N RS 25 4 i i 25 R AR /0 L B E A
A, H AR I - e FR R AT T 2 A H DA S BB 52 5
XFRIR BRS04 R A EE R 2L, {5 22 HE 5 6tk 1z ok B
1 G-6-PD HE A Bl i) g7 F S0 M-k i P I s
BEAT d(6 ABLITILES H 2 R, 557 20 mg & 0E+
100 mg Bz FRUEME 6 F LA FILEFIEhAE) © . A Ep
AR BT FIRYT T LA I R AE G e R R

TR R R ZHOW I E A SIS A i 24,
B RETE PR, AN RELE R

1.2 — st L #0857

XoF T I % B 25 R 106 R 1 1 1) R A S ik, I L
T H %5 R B & LT BE S B0 2 5 FAE | OH %A 6
I R AE , SRS =2 (0 & B AE B IR YT 163X A B BT 1% CIE
ARV BT . BRAE I R H ) B4 D % R TR 14 25 45 1
JRH [ S A4 6T o 24 L BT AL 25 R0 1 =0 A2 RS PR
& (HRZH 5T £ A L0 1 UE 4 AT LA A 254 T
VAR WZMCRE IR (0 256 (R B9 3 B I P B Jii 2
(6 P Je T L D i R L% ok R MK ok i bR {1 ) s 8 it
TRJLABTRRAAE | WOz A R i B, A 1 H %
AT LA AT

1.3 RBEBREEZLARES

HHEER(PTx) & E H IR W LA ) H T
Z— PTx [ SR 2 0 ) 50 K Sy I 24 AN 75 3 11 40 i
et ERIN 7 E H Y /N R | PTx (77
FERRAR T A2 R AR D 7 A IR 7 i 2R ek b 1 p
LA 1) i SR 4, B89 D0 1 A % A0 B G H e [ A
F 200 348 22 (0T nT L BB S S0 3h ik e FE A2
SR EAE FOH % LPET R R BRI Z —, B PTx fX
PR LI ZE L 2h 9 b i AN BE 58 2RI 5L B A 1 210
TEHEZ B, BT PTx PR wT IARI B G A H %0
P, Nguyen A W 45" % H, H PTx ik ab B sh 9, ol LU
PRI BA A8 B B AT ) 200 B A 30 ) BRI BT P R
A NIEALTTE H 3R PR hul 1E6 & hul B7, £ EH H
ISR 11 /I BR300 A oy | AN BRI TR & ) # R 40 f 1
Yl 2 | TR TR A A 8 il 40 T A Ak 0 ~ 20 £,
hul 1E6 7] L35 4k M3 1 PTx 5 40 j 52 1K 09 45 4, BHL Ik &
FFUE ) PTx-Z0 MO AH B AE FH ; hul B7 W AT LABCAS PTx 78 40 g
PRIz , R R AN RERA I G (BB (s,

1.4 ARIMBLEA T &

PRIME AT (ECMO ) J&—Fia] LA 23 B3 il ik o i —
AR, A 2NN T S AT A TR T AR
SR AE PP T o | AR AR T I R TR PO TR R
AL IE SRS S0 . AT 5 H 0% LA I P I 2 o s gl

EE R PRL(1992. 03-) , 2 Bt A BE B I, =2 A3 T/ N LR PEBR ST, E-mail ; 1477834119@ qq. com,,
BIWAEE BAZEE(1973.07-) , 5 1+ B BAT IR, FE NS T/ LRGSR IS , E-mail ; ¢jh460@ gmail. com,



JUAF2E 5 22 & 2020 % 26 £ % 2 3 Journal of Pediatric Pharmacy 2020, Vol. 26,No. 2 - 61 -

T EHUMGE R ECMO, AR £V ECMO A& & H TR
F7E N 5 G il sl ke T o I O LR
ECMO, {47 FHAA S BhE <" . Domico M %5 ff 5% 3
W, 7E3E% ECMO Y37 59 200 )/ H % B JLH, BA 56
(28% ) A1 JHER IR T2% , BUS Al ] ECMO 875 %2
iE— 25T .

1.5 #Hhizs

Paddock C D 25y W, B H 0% LI Y i 40
L3 22 | 3308 1 200 M I 1 /0 sl JORI /I i ok e SR 4 BELIT 17
ANIMAE T 3OS T 3 Bl ik e R R LB TS, WBC =
46 000/ WL, AR <2 821 g M HAE [ H %R ILASET:
885", Domico M 252 HBIF5 26 B (1 40 s/ 5 H 1%
FBULRYETFREIEANG , X BRF ST 45 51 S0 7 T b 4
L 7 ik B4 it yR 7 24 JLEESE & H %, Rowlands H E
AR R B, TEE 1 H W RLAE ICU 67 I, i i e i
BRI 22 0 VAR (9 JE 3R N 44 % FEAREN 10% , AT,
A5 AL A H2 15 3 B B YR Bl 22 YR 48 1 B ) s D T Al
JitL, st T ERE [ H % SBULE TR BnAEIRY T
H 2% B LA 85 00, BRRE G (1 405080, 3 aT R AR i v
F PT H 2 WA 25 7 2 AR O VR AR v ol 2% 3 08 2 itk
A e B AR 0T LA Bl FORE SRULABUS , (1R IER
REA SLHpT LSET-

1.6 B B SR AL B 5 4 ) )

PR R AEEETE R (CyaA) & EH H AT~ 409 5] —
R, AR, CyaA TEE0% 40 1 1 & A AR 0
W R SRR, LI, CyaA 74 45 4 28 1 ( CaM)
PGS, 2= AR AR BROE B9 cAMP ) DT 00 ) P47 440
LI A4 L S S A0 B 1 A s D e, A il R E AT A T R
Y, BERHLAAR A A7 s 127 [l 5 H g = A i b 22
PP RO RIME FAOE U & H AT B e AR e NP > S st
T4 CyaA HIHIFNGTT E H IR L T4, Cesnek M %5
IR, B P 45 AU & — A A 2 A H AT CyaA
T, B FF &R B CyaA $HIFKRIGIT B B Z 2]
VISCEREY
1.7 M ®FidiE YA

Pendrin f&—Fl 12 F A8 2%, J& HCO; MR iz
HCl MM A2 S f 5 B 9815 200 AR A T 4 B 2 A4,
ALHE i ¥, Scanlon K M 4551 B 5% % B, W WEGE L B Y
Pendrin A5 HWEATFRAY PT P24 4 5%, [ B A4 78 o
SEHR R P H YL Pendrin w5 /) BRAAR Y B9 48 4 41 it
DAL i A R KT v 1 B A 7R /N B (2 il 3 1) 2% R 45
P HEIH WA | 3X R W AEIR A Pendrin BIEOL T, MR 58 A
P AAEA BTG MR, TR AT GBS K24 Y Pendrin it = B,
3B R R DR FE AR BE AR S 1, LR 5% 1k CCR3
Stk F CCLI1 AH BAE F 0936 M R KRR K, MeAh, 78
Pendrin AH R A 0T, PR Rl 15 T J-411 o) 551) £ ok e fee 30 2o 0
il HCO; 19 7™ Az DA fiff /<38 2% 180 VIR 198 B 34 n , ] fifi 5236
CEAN NS R S BN s R 2 = L 1ok S ) Sl U < W e
R 45 SR B Pendrin 1] AVERIARTY E H 0 — A HiE &,
SR fHe 8 T I PRI T 45 Floge o , 445 12 1 B 28 7 M o
A PR 8 45 XN FE R AR G2 e it T — e &

TR,
1.8 ¥R BE-1-BFR

A 2 BE- 1 -T2 (S1P) J2& — Fh B i A , 105 177 25 Yo ft e
PR A N EZAN a2, I Bl 5 4> ¢ S ARz
5 PT fUBRIY Gi 5 FIREI , S1P {5538 B 1T LA B i Jilf 1fi,
BN BRI R 3T BN BE 2 A S 0 S0 I B 45 5 R
R REAT S 20 DR XU o B B A R R
I, B H AT B T fe@ L PT (9/ER, #l SIP {55
165, AR 48 P B B B Th B, I i B4, o5 — T,
T S1P ZARA5 575 & H AT i B o ] BB X 4 8 4F 1Y
R, Skerry C %1 JEISIE T SIP A2 ARSI g w0 1 H
N2 AT T R % ) /0N R 50 305 B A (B U, e Xk — 2B U T
SIPRI JEAEMIARYY A H M EBZIK, B8 R MM RAE NG
S E H O RS I LA X g 2 AR 0 sl R T L AR
I R 7= A 2 ORCR Y L X b E H AT AR T —
20 BT TR K = ISR IR

2 FaBs

2.1 WA

PR BAR AR BE AR A R ey (BB AR it
O PN TR AN ) H WA R T B, B TR R T
ARAFHY G S 25T B SRAE TS DA RO H W% R R
FEBAE LTSRS BE A 1) 25 5145 (ACIP) $2H DL
AW (1) IIra LERERD 5 U, IR 20 BI7E 2 4.6
15~18 DA K4 ~6 %, (2) R ZHiBA HeFh i 5 i 1
11 ~18 ZHYJLETE 11 ~ 12 % 2 13 ~ 18 & 45 Fh 2 IRFE T,
(3) BEUCREERN I EH R B AR A INFPEE . (4) 2
EFRAFEENA 27 ~36 JE Z [HINFp 1 WREH, T Z A
JCEERh S 0 H AT E A A S e AR R 3 4.5 A
WA SRS RE 3 770,18 ~24 H S Ik o gE 1 ), (H I A 0F
G, BB A0 B e L= | OH AR, B
SRAEE TR AT 38 4R R SR A PR A [R) K 4% % Tdap
PERTIHT AL, AT R B JCAAI 7 H 0% (aP) S5 (HATHR
2 aP FEV AT LUS D 3RAS I HLE R AR
2.2 HHIAG

VA B PP B B R TN T I W BT 2
Wi, T BRI R 0% 1 2012 4 58 EDLRRE 2 dEl
YT B H 0% R 3 G RE AR 4 ik 2 R0 EL At 285 ) 42 ik 2 2R A
TR . B A W98 3R B, BT 76 97 X s i H %
114 S A e R ATORE R ) ™ B R B IR A B R R
M), (H B A= 2R RIAE 0 5 s bl AR 56 2013 4R
CDC 8 H 25 )5 B %R LE 58 55 I 7T BB AR b J0E 71 H %
B fe L RS T 5 B )L AN 2 001 45 i f AT 23 D0 42 i 11
N I URMI A2 b e B A MR R ik TR 25 )
SR H A 250 Kr AR RS O B 2 R
AT AR B AR | B 0 S e R 0 A S A T
R EZHE,

3 4HiE

UTAEA T HOZ Y A 5 Js s AN T T3 IR 2 il 22 4l L
A AR E RN Z —, BRIRZ G gal o nl LU



- 62 -

JUAL 28 5 2 & 2020 SF 5 26 5 % 2 # Journal of Pediatric Pharmacy 2020, Vol. 26, No. 2

TARIT A H % (HR BT I B AT W A I 4R I W AT AT L
T ANTRBT AR 1 H W%, i 75 BEOR R 9 S 90 e i PR T 52 5k
P BOHA RN AR UL B AR, [F) Aok IO 3 2 7 5 i 3
TSm0 H AL,

S Xk

[1] CROWCROFT N S, STEIN C, DUCLOS P, et al. How best to
estimate the global burden of pertussis? [ J]. Lancet infectious
diseases, 2003, 3(7) . 413418.

[2] BURNS D L, MEADE B D, MESSIONNIER N E. Pertussis

resurgence: perspectives from the working group meeting on

pertussis on the causes, possible paths forward, and gaps in our
knowledge [ J]. Journal of infectious diseases, 2014, 209 (Suppl

1): S32-S35.

CHERRY ] D. The history of pertussis ( whooping cough) ; 1906-

2015 facts, myths, and misconceptions [ J ].

epidemiology reports, 2015, 2(2) . 120-130.

[4] CHERRY J D. Pertussis; challenges today and for the future
[J]. PLoS pathogens, 2013, 9(7) : e1003418.

[5] LAl F Y, THOON K C, ANG L W

seroepidemiology of pertussis, diphtheria and poliovirus antibodies

(3

[}

Current

bl

et al. Comparative

in Singapore: waning pertussis immunity in a highly immunized
population and the need for adolescent booster doses [ J].
Vaccine, 2012, 30(24) . 3566-3571.

[6] TIWARI T, MURPHY T V, MORAN J, et al. Recommended
antimicrobial agents for the treatment and postexposure prophylaxis
of pertussis: 2005 CDC guidelines [ J]. MMWR Recomm Rep,
2005, 54(RR-14) . 1-16.

[7] COOPER W O, GRIFFIN M R, ARBOGAST P, et al. Very early
exposure to erythromycin and infantile hypertrophic pyloric
stenosis [ J ]. Archives of pediatrics & adolescent medicine,

2002, 156(7) : 647-650.

ALTUNANI S M, KUKURUZOVIC R H, CURTIS N C, et al.

Cochrane review ; antibiotics for whooping cough ( pertussis) [J].

Evidence-based child health, 2012, 7(3) : 893-956.

[9] QUEENAN A M , CASSIDAY P K, EVANGELISTA A. Pertactin-
negative variants of Bordetella pertussis in the United States [J].
New England journal of medicine, 2013, 368(6) : 583-584.

[10] VIN N, SIMON L. Pertussis: the whooping cough [ J]. Primary

care, 2018, 45(3) : 423431.

[11] WANG K, BETTIOL S, THOMPSON M J, et al. Symptomatic
treatment of the cough in whooping cough [ J].
Database Syst Rev, 2014, 22(9) . CD003257.

[12] HARTZELL J D, BLAYLOCK J M. Whooping cough in 2014
and beyond;: an update and review [ J]. Chest, 2014, 146(1) :
205-214.

[13] ZOUMBOULAKIS D, ANAGNOSTAKIS D, ALBANIS V, et al.
Steroids in treatment of pertussis: a controlled clinical trial [ J].
Archives of disease in childhood, 1973, 48(1) . 51-54.

[14] WAGNER E K, WANG X, BUI A, et al. Synergistic

neutralization of pertussis toxin by a bispecific antibody in vitro

(8

[}

Cochrane

and in vivo [ J]. Clinical & vaccine immunology, 2016, 23
(11) . 851-862.

[15] ANDREASEN C, CARBONETTI N H. Pertussis toxin inhibits
early chemokine production to delay neutrophil recruitment in

response to Bordetella pertussis respiratory tract infection in mice

[J]. Infection & immunity, 2008, 76 (11) : 5139-5148.

[16] KIRIMANJESWARA G S, AGOSTO L M, KENNETT M J, et al.
Pertussis toxin inhibits neutrophil recruitment to delay antibody-
mediated clearance of Bordetella pertussis [ J]. Journal of
clinical investigation, 2005, 115(12) : 3594-3601.

[17] WINTER K, ZIPPRICH J, HARRIMAN K, et al. Risk factors
associated with infant deaths from pertussis: a case-control study
[J]. Clinical infectious diseases, 2015, 61(7) : 1099-1106.

[18] NGUYEN A W, WAGNER E K, LABER J R, et al. A cocktail
of humanized anti-pertussis toxin antibodies limits disease in
murine and baboon models of whooping cough [ J]. Science
translational medicine, 2015, 7(316) ; 316.

[19] CHERRY J D. Pertussis in young infants throughout the world
[J]. Clinical infectious diseases, 2016, 63 ( Suppl 4): S119-
S122.

[20] DOMICO M, RIDOUT D, MACLAREN G, et al. Extracorporeal
membrane oxygenation for pertussis; predictors of outcome
including pulmonary hypertension and leukodepletion [ J ].
Pediatr Crit Care Med, 2018, 19(3) . 254-261.

[21] PADDOCK C D, SANDEN G N, CHERRY J D, et al. Pathology
and pathogenesis of fatal bordetella pertussis infection in infants
[J]. Clinical infectious diseases, 2008, 47(3) ; 328-338.

[22] ROWLANDS H E, GOLDMAN A K, KARIMOVA A, et al. Impact
of rapid leukodepletion on the outcome of severe clinical pertussis in
young infants [ J]. Pediatrics, 2010, 126(4) . 816-827.

[23] BERGER J T, CARCILLO J A, SHANLEY T P, et al. Critical
pertussis illness in children: a multicenter prospective cohort
study [J]. Pediatr Crit Care Med, 2013, 14(4) : 356-365.

[24] NIEVES D, BRADLEY J S, GARGAS J, et al. Exchange blood
transfusion in the management of severe pertussis in young infants
[J]. Pediatric infectious disease journal, 2013, 32(6): 698-
699.

[25] ONORO G, SALIDO A G, MARTINEZ I M, et al. Leukoreduction
in patients with severe pertussis with hyperleukocytosis [ J ].
Pediatric infectious disease journal, 2012, 31(8) . 873-876.

[26] GUISO N. Bordetella adenylate cyclase-hemolysin toxins [ J].
Toxins, 2017, 9(9) . 277.

[27] CERNY O, ANDERSON K E, STEPHENS L R, et al. cAMP
signaling of adenylate cyclase toxin blocks the oxidative burst of
neutrophils through epac-mediated inhibition of phospholipase C
activity [J]. Journal of immunology, 2017, 198(3) : 1285-1296.

[28] MELVIN J A, SCHELLER E V, MILLER ] F, et al. Bordetella
pertussis pathogenesis: current and future challenges [ J ].
Nature reviews microbiology, 2014, 12(4) . 274-288.

[29] CESNEK M, SKACEL J, JANSA P, et al. Nucleobase modified
adefovir (PMEA) analogues as potent and selective inhibitors of
adenylate cyclases from Bordetella pertussis and Bacillus
anthracis [ J]. Chem Med Chem, 2018, 13(17): 1779-1796.

[30] GARNETT J P, HICKMAN E, BURROWS R, et al. Novel role
for pendrin in orchestrating bicarbonate secretion in cystic

(CFTR) -

Journal of biological

fibrosis  transmembrane  conductance  regulator
expressing airway serous cells [ J].
chemistry, 2011, 286(47) . 41069-41082.

[31] SCANLON K M, GAU Y, ZHU ], et al. Epithelial anion
transporter pendrin contributes to inflammatory lung pathology in

mouse models of bordetella pertussis infection [ J]. Infection &



JUAF2E 5 22 & 2020 % 26 £ % 2 3 Journal of Pediatric Pharmacy 2020, Vol. 26,No. 2 - 63 -

immunity, 2014, 82(10) : 4212-4221.

[32] TEIJARO J R, WALSH K B, CAHALAN S, et al. Endothelial
cells are central orchestrators of cytokine amplification during
influenza virus infection [ J]. Cell, 2011, 146(6) ; 980-991.

[33] SKERRY C, SCANLON K, ROSEN H, et al. Sphingosine-1-
phosphate receptor agonism reduces bordetella pertussis-mediated
lung pathology [J]. Journal of infectious diseases, 2015, 211
(12) . 1883-1886.

[34] SKERRY C, SCANLON K, ARDANUY J, et al. Reduction of
pertussis inflammatory pathology by therapeutic treatment with
sphingosine-1-phosphate receptor ligands by a pertussis toxin-
insensitive mechanism [ J]. Journal of infectious diseases,

2017, 215(2) : 278-286.

LIANG J L, TIWARI T, MORO P, et al.

pertussis, tetanus, and diphtheria with vaccines in the United

MMWR Recomm Rep,

Prevention of

[35

[

States: recommendations of ACIP []].

2018, 67(2) : 144.
KRISHNARAJAH G, MALANGONE-MONACO E, PALMER L,

et al. Age-appropriate compliance and completion of up to five

[36

—

doses of pertussis vaccine in US children [ J]. Hum Vaccin
Immunother, 2018, 19. 1-8. doi: 10. 1080/21645515. 2018.
1502526.
[37] MENG Q H, LUO J, YANG F, et al. A general lack of IgG
against pertussis toxin in Chinese pregnant women and newborns
[J]. Pediatric infectious disease journal, 2018, 37 (9): 934-
938.
WOOD N, NOLAN T, MARSHALL H, et al. Immunogenicity
and safety of monovalent acellular pertussis vaccine at birth: a
randomized clinical trial [ J]. JAMA Pediatrics, 2018, 172
(11): 1045-1052.

[38

[

(GmkE XM
(Wek H199.2018-11-06 & [8] H 111.2018-11-22)

doi:10. 13407/j. cnki. jpp. 1672-108X. 2020. 02. 019 . Rk .
CITEIRIT AR L E A i R
e G PAL WAL (FEREREME L EE B, L R BRI A SR A LR R K AR
JLEE 5 T B [ K E R B A AR Sk TR 400014)
[HESES]R722. 17 [ XHRFRIRAB]A [ XE4S]1672-108X (2020 ) 02-0063-04

Progress of Phototherapy in the Treatment of Neonatal Jaundice

Liu Xu, Lu Qi (Children’ s Hospital of Chongqing Medical University , Ministry of Education Key Laboratory of Child Development and

Disorders Chongqing, Chongqing Key Laboratory of Pediatrics, Child International Science and Technology Cooperation Base of Child

Development and Critical Disorders, Chongqing 400014, China)

B LB A LR UL A B A B R 4 60%
AR A JLAEA IS | JE N AT 30 ) 2 B 1 B0 T 78 B
LA X — He g ik 809% 2, AR JLEIE H R B R G
AR K IAE , IR IR E TS A LM R A E
5 35 B I H0 S5 %, SR BT AR 0 & AR 3 B T E A &
RYRHAED . [ 1958 4F Cremer B K & BLIGIT Il A 3%
IR ML R 25 A AL KT LUK, 6y 7 PR A 2% e 2 %
VSR O BT A LR ) E BRI
B AT WCRR R K 9O 3 2o S A8 R AR AR A R A Sk AT
PR =4, K 3 e = HE ARSI | DT 8 AR AL AR 1M 5 AR 21
ZOKFCT L T A R B TR OB ) O
TR OGIRIRE) DGR FR L KOGIR I fE) ) o i 4E sk,
Sk EEIE Lk B 06T 0 B A T 5 52 B MOk B £ 35 1 56
T ASCRE P DU A Ty T ) A 67 AR B A L e v 1
FHIEJR DU R ARG B AR L EE A R S &

1 RFTFEKAERE
Y7l i SR A A R & A LR () 2,7

RIPRZT 2) AL R s B AR (B) Z,E BUIRLTE M B, Z
RIRBLT K ) |, 4K 38 3 BRI B AR HE A A1, LA bR 8 A 1
ARG ZKET ) B R 90 i R S
SenR R ARA K, RA M FEALSI N R WG A
REF= AT IR E B KA 425 ~ 475 nm, TR
454 HT ZAE I B 10 T AR 15, R e T g L5 g
VSR RHE D R A1, TR A LU B 6 IR AR 2 R I IR L
TRIT AT L A 45 A PR AT 28 MUAE B o L BB IR B 5, (H Al
B I B SO R &I R LGIRE B R
%, Uchida Y 2" ZE KRR A 4l 6 I8 | H o g i i
FEHEIR TR 50% MEEYEGIR | EZRE 4 50% TR
GGV R A E OB IR AT T — WML 5, 45 SRR e
FITRERY) 5 FRCIR o, B 2% 45 2 TR A G IR 1T AT SR AR A& 45
BRRLLEKN, IF HIE = 8- A S H & D e TR,
WA B HIETCE DNA 70 F 9 10 S IR A L 55 8 {3 A i
T, TTAE A 8- FE A S, T IR DNA 4% %5 [8]
gERY 8- S I AR AR AR R AL
B2 AR T Uchida Y 281 38 S 48452 E IR S OL TR

EHE B X (1993. 03-) , 2o, Wi+, A Be B 0, B2 F B A JLBR ST, E-mail ; 543151912@ qq. com,,



