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[ Abstract] Objective To establish mouse models of Candidemia, and investigates statistically
significant polypeptide peaks to provide auxiliary diagnosis of this disease. Methods A total of 170 specific
pathogen free adult male ICR mice with body mass of 27-30 g were completely randomly divided into
Candida albicans infection group (n=80), Candida parapsilosis infection group (n=80) and the normal control
group (n=10), and the two kinds of Candidemia mouse models were established via tail vein injection. The
serum samples were analyzed by Matrix-assisted laser desorption-ionization time of flight mass spectrometry
and relevant software, and the polypeptide peaks with significant differences were screened to establish
diagnostic models. Results A total of 65 differential polypeptide peaks were obtained compared with the
Candida albicans infection group and the normal control group. Combined with m/z 1 100.4, 1 581.0, 3 808.0
as differential polypeptide peaks to established the diagnostic model, the sensitivity was 95.24%(40/42), the
specificity was 90.63%(29/32), the accuracy rate was 93.24%(69/74), and the AUC value of the ROC
curve was 0.972(95%CI: 0.941-1.000). A total of 73 differential polypeptide peaks were obtained
compared with Candida parapsilosis infection group and the normal control group. Combined with m/z
1433.2, 1148.5, 4093.5, 4522.2, 8 140.9, 8234.6 as differential polypeptide peaks to established the
diagnostic model, the sensitivity was 95%(38/40), the specificity was 81.25%(26/32), the accuracy rate was
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88.89%(64/72), and the AUC value of the ROC curve was 0.953(95%CI:0.903-1.000). A total of
78 differential polypeptide peaks were obtained compared with Candida albicans infection group and
Candida parapsilosis infection group. Combined with m /z 2736.9, 8 091.5, 8 153.7 as differential
polypeptide peaks to established the diagnostic model, the accuracy of distinguishing C. albicans infection
from C. parapsilosis infection was 98.78%(81/82). Conclusions Successfully screened the differential
polypeptides and established the related diagnostic models. Which is helpful to find serum biomarkers for

the auxiliary diagnosis of Candidemia, and provides a basis for the early diagnosis and the rational use of drugs.

[ Key words ]
Diagnostic model;  Serum biomarkers

DOI:10.3760/cma.j.cn112137-20191128-02589

AR, e Pl A ST R T2
N ik B MBS T R ) IR &
TR P IILE ) & R i 2! 2018 48 v [ B2 B
12 78 M EC R it 25 W X (CHIF-NET) #2452 8 /%
20094F-8 JJ 1 H&E20144E7 A 31 H R AT E 274
B 65K =HEE S ERERY 8 829 Il SR H 4y B bk b,
LM 32 PR R |, Hoh e SR A R
e, 1 44.9% ; FoUk ORI SR L 20.0%
X A A R R i DL ) 5 B R A INLAE 114 PR
PR BRI ARG FE R, HLPUS 56 JC St
B BB 25T A ST DR AR A I 1Y
N2 W 2 CE 2L, (HIG R bl 2 X S BR B IMLAE 1Y)
PRBAHASW o 55— 7 T, A5 BR I IUAE A 2 IR
PRASYSCEE TRIME | XEE LT AR GBI 5T, 1 Hohl * AF 5%
FERH /N B B FH AL I PR L TR 114 s
R PRI, ARSI 56 7 A 1 ) 5 o il B O A
B e B RATHT (] BT % (MALDI-TOF MS)" % #5 1
0 B TRURI T - T K A s M R R B A I
i /N BT, SR 25 55 10 22 IR0 R A 1 11 12
WS, Ry A BT INLE (1) 5 S8 W A SIS

MRERE

1. A BE K S50 W« 00 A K TR A A TR AR
(ATCC90028) JIT F-HT SR AR (ATCC22019)
A R 2 B B 5 — = 2 v B 2 R 3 O R
YA G S286 5k SPF 2% ICR MEME/INEL 200 H
5T 27~30 g, W [ 4R 38 A48 (630 SEEe s R
FARRA T o ARS8 28 il 75 8 R e e P2 5
23tk (fE T 4 S2018-207-02 5 )

2 XA SR DB R R R R M U E D =
PEAE, VD R R 3R 3, B ER LR 22 v (PBS) (0>
W AR E AR AR AR, /N0
i F R F Sysmex 800i IfiL 41 A AT A 52 , 75 0%

Candidemia; Matrix-assisted laser desorption-ionization; Peptide fingerprinting;

RO AU [ 25 [ Thermo 23 1 , 18 R KA 15 256
NGB A A PR R A SR AE I B i 1
LA BRA R BEY7 % ). MALDI-TOF MS Ji
AN R 2 IR BGR & S Bl E R 2 A b
B AR A RA R . AYE 24 AC2-651
K A BN ESCO A A,

3. AR ST A A AR R
PREA T8 A BR bR v AR 43 51— X R e e e
PRI IE SR 4L |, BT 30 CIE IR 3240 AL 10 %
7248 h, MEEAAAF O s AT T B TV IO AR
FEHH,30 °C, [EIRIN T 16~24 h,

4. THRTICE B FIAREW S 000 rpm%l (>10 min,
¢ LW, HCH PBS H 2 , G #HAE 3 k. FIHA
fif PR TSR B o R RO S

5. EEE & (LD,,) B9 E « B 30 H SPF 4%
TCR B N AR RS L8 73R8 S A, B 6 H.
PEHEUS W RS LU B 5NV EERR B, 430l 48
FE# RSN, RS RIS 0.1 ml/10 g0 LR
227 d, B RICE/ D RAEHRES A7 R7E3h R
TET- 2500, #% Karber 75715 LDy o

6. /IR A A ST - B 170 L SPF 4% ICR HEPE
/INER AR ML - 2R/ INER 3R 1 8 A B AT %
Ye2 (n=80) \IT V-1 A BR BB e 41 (n=80) FiI X &
H(n=10) o YL LL 1/2 LDy, W, 5 0.1 ml/10 g
T /N BUR H K, X B2 /DN BT 3 45 5 TG 1 PBS,
L AR R A543 8 4, B 4H 10 H, 4353l
TEEST R 19 1.3.6.12.24 .48 .96, 168 h AL FE/NERL,
WEEREA

7. BEACRAE S A0 JER A /N U S T K A
GBS, /N BURRER S5 BEAT HRER BN , R4 MLARAS
Horbr 20 wl FH T 1 4t M55, 100wl B 4045 1 B
Je VR T U008 FC BT 3 5 S D P 2 s A
TE 4 CYKFE T CE 1385 5 000 rpm 250> 20 min, I
I 45 R AT T -80 CYKAR o A HE MG T 1k



FAE SRR 2020 4E4 ] 21 HES 100 455 153 Natl Med J China, April 21, 2020, Vol. 100, No. 15 -1187-

ARBE/INER, TC TR A5 T i IBURE il B 45 N k2
AU RN B S A TE R R AT DLkt 5 AR 2H
L FRIT A 10% F I 12 |, I BRI
TTIHRANG-PHLL (HE) e 8, —FB 53 i A -80 CYKAH
FRAE, LIRS SR E2 S0 ity o B R A/ INRUIRE
TRE AN Nz N i

8. I 22 JIK A 4 B« 4 R 22 IR 42 B 7 &
(SPE-C100) Hs 46 7 ik FA T4

9. MALDI-TOF MS 3% 34T - 4 1 pl 22 k32 L
IR FE ClinTOF-2 $E 4 b, f¢ T 58 1l 35 7
FAES L, =R TS B 8 Bioexplorer™
A AT EAE M, PSR Y 263 — 1k S A
T AR B SR A% 1) 5 PR AR (RBF ) 41 22 o 45 B
ST AN IS WA,

10. Geit2440#r - A FH SPSS 20.0 Kb FEEHE . 1E
DA AR ORSR I & + s 3R, P ) 50 b s
SR A5 5 X2 Wi RS REAE 32108 TR AE il
28 (ROC) 4T, P<0.05 HEFBGRITH#E L.

# R

1. LD, DU 5.5 - 715045 81 1 R /IR
B LD, {4 2x10° CFU/mlo 5P A BR 1 45 1k Tk
Yo/NRITCHET ARG o= v P TR 1Y)/ N A 35
SRR, AR R FH A s B VROMR B 2% 10° CFU/ml

2. /IR S5 — B 15 L AR B 1 AR Ak« PR AL/
SRS H B [ B2 B s v 22 B L PATIR AL 57
TR RIS IR . SRR 4L/
SRR 5 1 d AR i 1 B T B, EL B R [R] 4 < 52
T RE A A T S SR P AL TR L 1 d AT
R R, 2 J5 FIF 2 IEH K (E 1) .

40 r

w | —EEEHERRA
4 — RS TR S
34 F
% 32
& o
® 9}
26
24 b
22 b
00— 2 3 4 5 6 7
it 0 (d)

1 PIdUNRUBHY S BT E ARt £

3. AL TR SR 4L/ B A0S 2
Je FEERTHS RS Hod, ATk d/ ] A

RGN HIEN (ISR ON Yl e IS R O
TR PR TR 5 AW SR R AL/ R A T
BAEFES G 6 h R R, J5 & It et T 1
HACE(K2)

20

. — OSBRI
1% — PSR R
2
=
P
s
2 4
-
2

0 ZID 4I0 ﬁll] EPU lt;t] 12.0 li;t] léU léO
I (8] (h)
B2 PALINBUB R AN RO e 2k

4. 95 JF RS E G R 430 CHi 3R 48 h T, VDR
RERRE IR LKl a R EE, %
VITEK-MS J5 15 45 5 ik B A BT FH TR 43 3 o8 11 6
AR ATV SR

5. /D BUBERRZH 2124 5% - S BR B 4/ RURS
YLJ5 12,24 .48 h AYHE 2% HE Je 25 B A 3 frs .
JHFIVE 25 ARASTR , TN e A0 RGO 5 i Ay ke
JO 1] s e oL 5 Y R /N AR TR B /N R G A A
TEM, LI il B A R AR

6. I35 22 JK I %) 6 0 25 2 < 3 3 Bioexplorer™
BRAFAIHT , ORI TR 2H 0 I 5% %o BE 2 e A X
43 F i 1.000~10 000 yi B P A6 I 51 65 4~ i
FH 22 M 2 IR (P<0.01) 5 I F- 1 A R T IR 4 40 AN
1E W % B 41 SRR ) 73 A B3 24 5 1 £ ki
(P<0.01) 5 A (o0 &K B 20 RIS T A B T R g
2 LA I 2 78 S 3 25 510 2 Ik (P<0.01) .
K4 R, Hrfr, By e (m/z) k2 709.3.8 095.3
8 158.4.8 168.01X 4 1> 2% 53 2 JIKIEAE P ZH I8 GL /N B,
LA

7. AW AR S B IE - 22 S A 1Y)
m/z A 1100.4.1581.0.3 808.0 1% 3£ fikIg £ 7
IR RIS WY BUEREE 1 95.24%(40/42) , K¢ 5+
J& 2} 90.63% (29/32) , i£ Wi e i % 4 93.24% (69/
74), EHEZESWWE M m/z 0 1433.2,.1 1485,
4093.5.4522.2.8 140.9 .8 234.6 X 6 2 kI <7
ULV W R B2 WAL SRR EE N 959%(38/40) ,
St R 81.25%(26/32) , 12 Wit K 88.89% (64/
72) o ROC WHZRAIHT B , Wi Fh R AR 2 WA 8 (1) il
28 T34 0.972(95%C1:0.941~1.000) .0.953



-1188- rRAEPE AR R 2020 4F 4 H 21 B 100 345 158 Natl Med J China, April 21, 2020, Vol. 100, No. 15

A5 J~LIEL YL 48 h s /INEUH B A

100r _ g pmmmaes |

80 — IER R4
=
B0
5 | |

40 0
¥

20F |

| il A
il L \iJ A i g A
1000 2000 30004000 5000 6000 7000 80009 00010000

JH i

100F 35 s 3 i B e 1 |
80+ — IEH MM |

% I |
& % I' |

| /I |
20F il 3 ! i1
o- @M E"&—"""Wa—a‘“‘.ﬁ*g/ﬂ Ewi—(

1000 2000 30004 000 5000 6000 7 000 8000 9 000 10 00O
JH i

100r 35 o A e i B el |
80} — A& ZRE B YA

0-1000 2000 30004000 5000 6000 700080009 00010000
B i b

TE: A B O ERTRIR 5 1 50 IRZE /S BRI T 22 Ik e 4

5 B AL V- A BR TR Y A TE o BRI BN 22 IR 4

Pl 5 C 11« 1 (0 R TR I S 25 00T - e A e /N B T

EdiNiEtdali

B4 REIZ N LT 2 I SRS Y Hed

A 0 RG] < &
B3 /NEIERH LA (HE e x10)  A~C &L ABRRE/NRUIT VB il IEH B4 s D~F
P TR (SR 12 h e /NEUIE VB I 4S5 G~T 8 2 JBL 24 h s /N BUIE B Ll

(95%CI:0.903~1.000) , k22748
B m/z A 27369, 8091.5,
8 153.7 i 3~ Z JRUG 37 11 A & 2k
P30V T A BR TR 2 TR i

#h98.78%(81/82)
i+t i

AR BT IMAE 2 — b ™ 5 AR
AR B . RARTEVF 2 X
F1 0 B TR AT Ay I PR o DL ) 9 I
) L EARTINIEAGEREZEH
LR3I, Bnl g4 S B0 50% 1Y
AR BR A IAE (19 5 52, 1 3071 Sk
WEED SHRE P & E EAN
B H AT, 2 W ER R ILE Y
SRR IR R IR 321 (H %7
W H B 3~5 d A REAA A5 R, R
K, HATREARZR &, — e w5 7 fd
B 25T RN B AR R[]
R SRAE 2~3 (0 FEATEAT MG IR, ASRE 2 I PR
LWRIRIT I R . AN, — 8 T vk
PCR AN | 5 PRI P B 7E — e R B B vy 1 Al
M (HTE B SR 0 F TR, o i T B AY
Ilfi RS2 BES' . MALDI-TOF MS & —Fh 3z v T
£ A R A A A R P R B A R R
TR | B, TR R T ARG I 1307
(R A R F SR ER SR

AR FEWCEE T 8 AN [i) s 1] B gk e /) BRUAG 1.
15 . 8 055 PH B 72 e i 2k 25 & MALDI-TOF MS 1
TR T 1 SR R /N BRI S Ui A R
TR /N R LT R AR, B S e T 4% 22 KA iR b
B ] AR At 3 A B 2= S 2 R r T
WA, D0 G PR 8 BRI (1) — 26 R RE bR
W, 4n C RONi B RS R TR L AR 3 6 A0
XoF P €8 R T JE g 2L T - T A B TR R e 4 £ i
TEEATAHT, B BUA 412525 22 BRIGAE Wi F gk op
L[] B, B BB FEAEAR L BOR AL . SRR TS
& 1 B0 PR 2 A 3 A W IS 1 T ol B oK i il ) 7
Az T AT R B s R 5 S R
B BiE TE EARBEUIAEE>, EAR RN,
m/z 4 8 095.3 11 22 BRI AE 3T V- T R TR SR L Il 3
Fh S e R v T P00 /R T SR A T 5 % TR I i
H S AR, HEWNZ 2 IR A I AR T AT REEAT 45




FAE SRR 2020 4E4 ] 21 HES 100 455 153 Natl Med J China, April 21, 2020, Vol. 100, No. 15 -1189-

SIS W S, S5 25252 56 v e 3 S VA (6 - T
TEIH (LC-MS/MS ) 85 0 o i 1 7 i Xz 22 K e
Xof 07 A A B TIRIE o RIS ASBIF ST S B
BRI SR EAR Y | X A 10 S R R S
TR - M S BR TR A VR 508 98 % LU I, XHIAYY
254 R R1ER

I PR L, 1 F R 19 52 2 1 I R B2
AN GE R DL R LA I 35 % AR Hh A S B0l
PREEACKE LA |, 525045 5 DL ARAIE ; 17 /) BRLEL B
UE RSl 5 B A S A I IR 8 Ay LA R
AR E s T LI R ARSI /N B
VERRFFE RS, LA 172 LD, 8t ik 5, g7 1
TR IMURE AR A, RERE A /N BUAAS , SUPRIIE T /Ry
FERA B, SR frp R B, SR R AL B
{UNTS T E el N 5 B PN 1B i o1 prias N EA AN S0 N
JE B B R R SO TR E B E K A
TE /DN BRI T i 14 R RLER 3ot 2 I 1 (e Bk TR B
o PR VI A R R, /N RUB ST TG E 7 d Y
ANBEATTIRE AN REE A B e x5 & AT
B, JRYLE 1A, AL/ AT A e /)
R T B 5 SORIETH &, XA L3S Yang Al
Mao " AR FE 25 5 — 5, 5 JE TR 458 5 I IE HE %
a2t RS AR AR ST T, PRIE T S5 SR SRR 45
PIRTEEE . 48R, th /N BUA I I 1 40 i 5 s el
B, HBIECABR , ANBETE SRR LR E O, i
TES S PR IR R AN RE T H IR

2% b ARSI N MALDI-TOF MS SF-48 19 2% 5
22 KA I PR TR A R B LI 1) 26 132 T I3 s
YIHRAE T IR . 2R B 12 W B X I 1 (14 2
FIBT, 430 5 Z A C MR Sl i, i — DT Bk
R IAE A B0 L], [ J I PRI ST 001 T30 E -
FIZEMZ A1 B R 2Ee 2 rhe

2 % X #

[1]  Bassetti M, Merelli M, Righi E, et al. Epidemiology, species
distribution, antifungal susceptibility, and outcome of
candidemia across five sites in Italy and Spain[J]. J Clin
Microbiol, 2013, 51(12):4167-4172.DOI: 10.1128/jcm.01998-
13.

[2] Cordeiro RA, Sales JA, Castelo-Branco D, etal. Candida
parapsilosis complex in veterinary practice: a historical
overview, biology, virulence attributes and antifungal
susceptibility traits[J]. Vet Microbiol, 2017,212:22-30. DOI:
10.1016/j.vetmic.2017.07.031.

[3] Xiao M, Sun ZY, Kang M, etal. Five-year national

surveillance of invasive Candidiasis: species distribution and

[4]

(7]

8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

azole susceptibility from the China hospital invasive fungal
surveillance net (CHIF-NET) study[J]. J Clin Microbiol, 2018,
56(7):e00577-18.DOI: 10.1128/jem.00577-18.

Barchiesi F, Orsetti E, Mazzanti S, et al. Candidemia in the
elderly: what does it change? [J]. PLoS One, 2017, 12(5):
€0176576.DOI: 10.1371/journal.pone.0176576.

Kollef M, Micek S, Hampton N, et al. Septic shock attributed
to Candida infection: importance of empiric therapy and
source control[J]. Clin Infect Dis, 2012, 54(12): 1739-1746.
DOI: 10.1093/cid/cis305.

Kung CT, Hsiao SY, Su CM, et al. Serum adhesion molecules
as predictors of bacteremia in adult severe sepsis patients at
the emergency department[J]. Clin Chim Acta, 2013, 421:
116-120.DOI: 10.1016/j.cca.2013.02.023.

Ludwig KR, Hummon AB. Mass spectrometry for the
discovery of biomarkers of sepsis[J]. Mol Biosyst, 2017, 13(4):
648-664.DOI: 10.1039/c6mb00656f.

Hoenigl M, Zollner-Schwetz 1, Sill H, et al. Epidemiology of
invasive fungal infections and rationale for antifungal therapy
in patients with haematological malignancies[J]. Mycoses, 2011,
54(5):454-459. DOI: 10.1111/5.1439-0507.2010.01881 .x.

Hohl TM. Overview of vertebrate animal models of fungal
infection[J]. J Immunol Methods, 2014, 410: 100-112. DOI:
10.1016/j.jim.2014.03.022.

Cassagne C, Normand AC, L'Ollivier C, et al. Performance of
MALDI-TOF MS platforms for fungal identification[]J].
Mycoses, 2016, 59(11):678-690.DOI: 10.1111/myc.12506.
Mikulska M, Del Bono V, Ratto S, etal. Occurrence,
presentation and treatment of candidemialJ]. Expert Rev Clin
Immunol, 2012, 8(8):755-765.DO1: 10.1586/eci.12.52.
Garzillo C, Bagattini M, Bogdanovic L, et al. Risk factors for
Candida parapsilosis bloodstream infection in a neonatal
intensive care unit: a case-control study[J]. Ital J Pediatr,
2017, 43(1):10.DOI: 10.1186/s13052-017-0332-5.

Pharkjaksu S, Chongtrakool P, Suwannakarn K, et al. Species
distribution, virulence factors, and antifungal susceptibility
among Candida parapsilosis complex isolates from clinical
specimens at Siriraj hospital, Thailand, from 2011 to 2015[]].
Med Mycol, 2018, 56(4):426-433.DOI: 10.1093/mmy/myx058.
Navalkele BD, Revankar S, Chandrasekar P. Candida auris: a
worrisome, globally emerging pathogen[J]. Expert Rev Anti
Infect Ther, 2017, 15(9):819-827.DOI: 10.1080/14787210.
2017.1364992.

Mellinghoff SC, Hoenigl M, Koehler P, et al. EQUAL Candida
score: an KECMM score derived from current guidelines to
measure QUAlity of clinical Candidaemia management[]J].
Mycoses, 2018, 61(5):326-330.DOI: 10.1111/myc.12746.

Patel R. MALDI-TOF MS for the diagnosis of infectious
diseases[J]. Clin Chem, 2015, 61(1): 100-111.DOI: 10.1373/
clinchem.2014.221770.

Florio W, Morici P, Ghelardi E, et al. Recent advances in the
microbiological diagnosis of bloodstream infections[J]. Crit
Rev Microbiol, 2018, 44(3): 351-370. DOI: 10.1080 /
1040841x.2017.1407745.

Li X, Yuan X, Wang C. The clinical value of 1L-3, IL-4,
1L-12p70, IL17A, IFN-gamma, MIP-1beta, NLR, P-selectin,
and TNF-alpha in differentiating bloodstream infections
caused by gram-negative, gram-positive bacteria and fungi in
hospitalized patients: an observational study[J]. Medicine
(Baltimore), 2019, 98(38):17315.DOI: 10.1097/md.00000000
00017315.



-1190- FPAEBE 2R 2R 2020 4E4 H 21 HES 100 55 15 Natl Med J China, April 21, 2020, Vol. 100, No. 15

[19]  Fu Y, Chen ], Cai B, et al. The use of PCT, CRP, IL-6 and
SAA in critically ill patients for an early distinction between
candidemia and Gram positive / negative bacteremia[]]. J
Infect, 2012, 64(4):438-440.DOI: 10.1016/).jinf.2011.12.019.

[20]  Stoma I, Karpov I, Uss A, etal. Combination of sepsis
biomarkers may indicate an invasive fungal infection in
haematological patients[]J]. Biomarkers, 2019, 24(4): 401-406.
DOI: 10.1080/1354750x.2019.1600023.

[21]  Bhatt M, Sarangi G, Paty BP, etal. Biofilm as a virulence
marker in Candida species in Nosocomial blood stream
infection and its correlation with antifungal resistance[]].
Indian ] Med Microbiol, 2015, 33 (Suppl): 112-114. DOI:
10.4103/0255-0857.150909.

[22]  Castillo GDV, Azcurra Al, Sotomayor CE. Candida lipases: a
review on biochemical, molecular and pathogenic aspects|J].
Rev Fac Cien Med Univ Nac Cordoba, 2019, 76(2): 107-112.
DOLI: 10.31053/1853.0605.v76.n2.23822.

[23]  Paula-Mattiello S, Oliveira SD, Medina-Silva R. In vitro
evaluation of hydrolytic enzyme activity and biofilm formation

of Candida parapsilosis species complex from a nosocomial

environment|[J]. Rev Soc Bras Med Trop, 2017, 50(4):558-561.
DOI: 10.1590/0037-8682-0032-2017.

[24]  Pulcrano G, Panellis D, De Domenico G, etal. Ambroxol
influences voriconazole resistance of Candida parapsilosis
biofilm[J]. FEMS Yeast Res, 2012, 12(4): 430-438. DOI:
10.1111/j.1567-1364.2012.00792.x.

[25] D’Eca Junior A, Silva AF, Rosa FC, et al. In vitro differential
activity of phospholipases and acid proteinases of clinical
isolates of Candidal[J]. Rev Soc Bras Med Trop, 2011, 44(3):
334-338.DOI: 10.1590/s0037-86822011005000036.

[26]  MacCallum DM. Mouse model of invasive fungal infection[J].
Methods Mol Biol, 2013, 1031: 145-153. DOI: 10.1007 /
978-1-62703-481-4_17.

[27]  Yang YC, Mao J. Value of platelet count in the early diagnosis
of nosocomial invasive fungal infections in premature infants
[J]. Platelets, 2018, 29(1):65-70.DOI: 10.1080/09537104.2017.
1293810.

(ch H 1 :2019-11-28)
(ALY - 5k lg )

AH“REERHK = BIR

X E SR R A FE RO I R R FpOKIE Y,
B HAT DR AU, R T AR R4S R 2 L RH2 BT B8
KRR, e B R E RS BOR KT IR R
PETERBEAERTRENE . O 14 g i RIS A X 2 JEAE (912
WT A5 5 SR B B P i N 29 TR B 3B BRI T SRS
HEROKF 33— FR AR A0 A 43 %) 2 FAE R sl
L0 KRR 2, DU PR T AR AR LU A, R o S
SEAHEHOKF AR BEE R T 98

LA B - (ORI R A A i A EAERG 1] (2) ¥
K2 g 2O BEMER 1] s (3) fEAE Hud 2 b B2 Wb
A2 T LS 0 15 (4) Fofth - Xl PR T, LI

AR EFERE = BIER

PReg e A R IR R i W TBL. SRl
JE g A 1) S B, AN [R] B4 B OIS TR AT AR LAY A5
R XA WOARARKINAE . S 1 e i R R8T
LRI TRANZ W SIS WOKF iR i, Th R R A Ak
2001 450 1IHIIFRE “ln RS A2 (8 7R B ek il LA I
B AELEAT I R KT LR AR A R R M — R bl 4
FJRIAR AR A N B2 38 SR Dy TR PR B T 2, Al R
BEoE B R E R — T30 AR HE LI

A N G

JEXS IR PR B 22 H R T AR A 18 sl B4 S
il VAL B e 2 ARA5 2 W S Eh A 2246

2. SRR AR (1) ST LU 22 Wrsl £ %
PRTEA 47 5 (2) I8 SCE B IR RGO S04 5 18" P
g3 3 T IAT 275 S0 5 (3) T ARCAT AR LA PR B0k,
CLETTRBR AL 5 (4) 1 RGORE” 30 2 A 1 ) — ke
T CELAR VR S AR A SER s KA ) S At R R 5
(5)“MHr S IHE "y BRI AR R, AR BT AL, RERCAr b
PRI TE B0 I AR AR, X PR T A A Sl 2 B et A 5
(6) FHL—MeAE 4 000 F LA o

W R AR A H BB FEA T

Fr IR FERIRE B ORI B s AR R 1 R a0
TEMT 6 LERESE AR Rr Al /R A . BRSO TR 2~4 i
AFFARBARBE R, XL CT REIHRIR A R
TGl BRI 5 o S 0 DU LR e, 0 2 R A 1
i S, TR E R, G B R T B € i i fs
WA AT e AT S % 30K, 7807 400 5 LA
o UG BRI o



	1185-1190



