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Abstract ; Objective To explore the efficiency of combined detection of urine analyzer and surfactant to u-
rinary tract infection pathogens. Methods A total of 200 midstream urine samples from healthy persons were
detected to set up a reference interval. Then,200 patients’ specimen whose bacterial population was above the
reference interval were treated with surfactant for 3 min. Decreasing ratio (DR) of bacterial count was calcu-
lated. Receiver operating characteristic curve (ROC) analysis was used to assess the discrimination efficiency
of DR. Results The reference interval of healthy population was less than 1 510/pL. And the area under curve
of DR to identification gram-positive or gram-negative bacteria was 0. 88. DR in gram-negative bacteria contained
urine was significantly less than that in gram-positive (P<C0. 05). Conclusion Combined exploring of urine analyzer
UF-1000i and surfactant NaOH-SDS, it is rapid to identify urinary tract infection pathogens on gram staining charac-
teristic, which is contribute to follow-up clinical treatment.

Key words: urinary tract infection; urine analyzer;  bacterial identification; NaOH-SDS; gram stain

PRI CUTD 22 40 RO 51 & i — A BRI DU B8 3 0 IR & BRS04 &L TR
PR ZGEH WL AN R S Y A AR A3 WA AT A UF-10001 Al A 3 A A% i 41 1 550 4l B i2
FEPAMECG DR ME LM (G O R R gt e W UTL Sm A 2% & & 3. T 20 T i BE 45 1 1 22
PRI PP W EATIR T . BT AE MR B S TR 2 Y R 1 AR S % T M R e
SO S AP BEUR WA R B SR X IR B AT M RIS B AR R B (NaOH-SDS) 5 3 1 Tirf 52 14 W1 S AN (] . 3

*  EETUE . bW AR X B R R A4 (PKJ2015-Y52) 5 b3 1l il 45 B X TLAE 3R 48 3 S FHFE R 9% B 301 H (PWZxq2017-15) ,
EEB N R 5, FERW, TEANFHERERR. & BEMEH.Email:3053532274@qq. com,



BBES 5K 2019455 A% 16 5% 9

Lab Med Clin,May 2019, Vol. 16, No. 9 e 1177 -

PERT % G WS G . R4 BE AR L & BN
Tl PR PR R 40 A DR S e 7 A A 5 DA O P B
Wb A% A Sy K I 56 0 R FH PR 43 A UF-1000i 45
4 NaOH-SDS &b B 3 17 40 B K 0 35 5% A 58 112 07
PIEAT AT U VE A 32 7 3k 9 1 IR A2 W A0 S Bt
TR 24 ) 1 30 B 12 16 S

1 #ZREHE

L1 — %R UdE 2016 48 1—12 A Bl K77
FE X BE B 0 BRAMEE A 7= BRI B 200 i BEL UTI
WP BUR W AR A, Hoh 55 86 i, 4 114 {1 4F %
10~30 % 83 58 f], >30~80 & ¥ 142 f5il. HIK
HEOERETERIRE 24 . 8% 8~10mL, F1h
Wk 2R IR, I T 30 min WSS BRI, UTT 912
Wi b o 2 BESCRL7 ] HEBR bR UE - 2 T 20 R R L

1.2 Y5 iR% NaOH-SDS % i 0. 2 mol/L 1y
NaOH 1 1% (¥ SDS 18 £ B i 1 5. bR T 7 460 i)
A 550 TRV . 4 AR D A 4SS 3 R Dk 3k AR
#§ HL /A W] VITEK-Compact 4> [ 2 40 5 % % 25804y
BrAL SR %

L3 Jrk (DB B BRI AR A . F TG i W8 I
W4 mL RBIFAZLHE OB MA 4 mL
NaOH-SDS ¥ ¥ . B E1R 5] 3 K5 ## & 3 min, AR5
HEAT IR U 43 07 - 40 & 3T 80 v D1, 6 4 0 op BL R
WhRAS W4T FRUTTE 20 87 - a3 H80e S D2, 15
M EHE > e E (DR) A h:DR= D1/D2, (2)
W3 A — 8 v BERWRR A AR 46 S0 A= 0 3 A o 45 1 R
T2 (SOP) 47 v B IR VR 40 0 855 55 JF AR 4l Sk i 18 )
R .G =10 CFU/mL 8 G" =>=10' CFU/mL., %%
R BAYE ; R 2 SO 3 A KB 28 W V% 5>
10" CFU/mL 1) 4l B 2y BH P BR 5 10 2% 7 A Kol 2ot 2 Fif
DN 40 g 5 G RO B SRR AS o X o i A R AT 2
g A L o LG B Rk L O B 3l 4 T 4 8 24 gy
BT AR 2 R AT 255

1.4 Git#ab8 R SPSS19. 0 et 2= 3 4 317
AR TR | 1N FREOR A = B R I e VY & LA VA
[ B[ M(Pos s Prs) 13675 5 41 10] Eb 458K B FIAR 560 5 R
2R & TAESE h 28 (ROC il Z) 3F #r DR % %)
G M G I RE 7 » 156 B2 8 35 B0 e K I i) A 1
W B RS UG L L P<<0. 05 W E SRS L.
2 % S

2.1 fERENTBORE A A SR E MBI E N
1020 CFU/mL. " fi % 1 150 CFU/mL, f{R
B —1.88, P<C0. 05, ¥4 WA i . Rk, Lk
JLFE EBRECES 95% H i % 1 510 CFU/mL. A[H]
R Z AN R 22 R G R L (P>0.05), W,
1.

2.2 UTIBEME ML 200 F%ER UTT &
Frh GO 126 615 63.0%) . FEE KRB A
PRl 98 o T A R AR TR FF R GRS 25 B
12.5%0) » 25 B2 By BR R R [0 7 BF) 1 46 26 K 1 5 L 7 Ja
Y 7B 30500 s BPESE R o 42 B (Ai21.0%) . W
%2,

®1 BREARDERETRRAEY

W) PGy R ERAEE [ M(P2s . Prs) . CFU/mL]
=20~<26 5 1.048(970,1 140)
>26~<31 9 1012(861,1 106)
>31~<36 21 1027(896,1 095)
>=36~<41 30 1029(947,1 178)
>41~<46 50 1017(982,1 083)
>46~<51 38 995(906,1 021)
=51~<56 29 1.048(1 003,1 124)
=56~61 18 1012(892,1 093)

*2 UTI EEFME S B L
2 i BH G a7 b ()
K ¥ 75 83 41.5
Jifi 9 e T 11 16 8.0
AT AT 8 4.0
I IR B R AT 1 4 2.0
HoA B4 15 7.5
78235 15 7.5
B [ 1l ) 1 A R 7 3.5
F Al BA 1 Bk 3 1.5
B 7 3.5
VRS 42 21.0
Gt 200 100. 0

2.3 NaOH-SDS ¥ i A ¥R W 41 & J5 DR A2 1k
UTI B % IR 2 NaOH-SDS % AL #LS 9 DR 1 &
1 iz, G B DR J 3.19(2.33,4.73),.G Iy
DR 4 1.52(1.27,1.92), 23 H 5 il % 8 X (P<
0.001),

L P<0. 001
o
6-
"
— ==
0 T T
GE o®

1 NaOH-SDS gk 4B R K ME/Z DR T



- 1178 - BREFHER2019F5 AF 16 8% 9H

Lab Med Clin, May 2019, Vol. 16,No. 9

2.4 DR XFEEMR) UTI B3 RO I 112 18 7
nfel 2 fr s, ROC i 28T i By 0. 88, 24 DR
2. 0350, G T Y K I R B 0. 892, K 5 JE N
0.800, ZiRFEWI. L 2. 035 Jy A Fift 4 22 e (8 5 1 20
PR P G0 (L I 24 89. 200 G B AN 80. 0019 G
PR AT R

1.0

0.8

0.6
i
@
#
0.4 4
0.2 4 5
— %4
— DR
0.0 . T T T T
0.0 0.2 0.4 0.6 0.8 1.0

& 2 DR %3] UTI eE# ROC Bk

3 it ®

UTI 8250 = 12 W, 3% 36 R F I 7 k46 b B
PR T 5% 5 55 8 VAT o 22 e 0 IRV A0 .
B RN T B 57 A% e UTL 2 W7 19 4 b ofe L 5 5
JE o H R RS, BH R SRR 30 Y0 22 A L T A 440
K (2 48~72 h) KM BUAS 55 . AT 22 e, ]
AL D T A 2 Y R M BB A Y P s R A
IR W T L 5E R 2 A X A A R e
A AR > 30 min, il b AR A B2 05§58 i R — i
TE3~4h, WWMEZ, MEELYEEFHR S, L
TR H RS DN T B . BRBAY T 8 I PR 55 50 =
TUAS I 550 B L 4 8, AT PR SE B A PRI A 1R B L ]
HIIC A E MBI Lh b 3 Fpoy sk, o UTT I
WAL T S5 S A L H Tk 58 4 T R I R T
FAT UTI B93E9T » 8 Ab T 2 50 2 I 24, Xk LA Okt G 40 14
Tiif 245 45 () R i) 2 AR

G WS G WHAANHEMZYHEME, T G
B i RIG YT B e 250 B Bk g 2 0 11 25 W) 3 —
LR E Xt F G L 8 = B ARk R
IR R W . L, X4 UTI 8U% 3 Y 9 22
e (0,20 ], i 0 ri P b e A L BT 25 . T A
T UTI Ml RIGTT .

L T AR B T — Al UTT 32 W7 10 37 7 ik« 3%
F BRI A3 T AS A 40 A 2 e (o 2R AL R, NaOH-
SDS 7 ¥ » B F il U0 40 147 400 M R . G TR 4 BE
A IKERBERL 5 L& I Z 000 G T 40 i R 0 [
G FX NaOH-SDS ¥ ¥ 1) % 5245 FH 1if 52 14 58, 20 B
Ve f gt o R A T 0 B A% o UF-1000i, H 3k

AR T 3R R O A R e £ 0 3L 2200 AR A 00 PR R
IR S R A TR a3 O O R S I DA S B TR
AT B T B A0 AL R S TR
BT 22 T 2 500 IF X 20 T AT R A UL AR T
UTI iz SR % 7 vk RAE % il 8320 1
G HM46% M G . iz WM EA R . 5 A 6E
S WF SR AR TG I P BORMEbR A SR ™A% 75 IR 1B
FLCERE B FE 2R AT ELASE L, LR T2 /A
— BEREAIC , SRR A SR 1 T K I 45

A5 AE M Al b SR P i N v BB PR R PR AR
LT BRI A AR . IF LA UTT 2 Wibs
Y R R TR T IRV A3 BT AN A A 2 e 8 D8 R R
W 7 1k B R S L T S E 2 89. 2 % ) G A FI80. 0%
G M. A E A NaOH-SDS # i 4 # 3 min, |
BRI 1 min, 2 #AE HF 5 min PRI AT 58 B .
W32 7 TR T AT PR AL

gi LRk s AW 58 & BLR ) NaOH-SDS % W A4k
P b B R W bR A 45 A UF-10001 45 01, B8 A 2% 4 51
UTT 8 JR IR AR AS 300 0 00 R0 28 Ay i PR 1) 14 1
i FHAC B 25 W B0 1 O SR

S % ik

[1] GARRIDO D,GARRIDO S,GUTIERREZ M, et al. Clini-
cal characterization and antimicrobial resistance of Esche-
richia coli in pediatric patients with urinary tract infection
at a third level hospital of Quito, Ecuador[]J]. Bol Med
Hosp Infant Mex,2017,74(4) :265-271.

[2] TAHA H,RAJISJ,KHALLAF A,et al. Improving catheter
associated urinary tract infection rates in the medical units
[J]. BMJ.2017.6(1) :1-4.

(3] SE. B AR B I e A0 2 PROBAR AR L9 it T 2 A S T
2y b [T 0. [ BroAS 56 B2 2 2% 7K, 2017, 38 (12) : 1706-
1707.

(4] FEER, FO X0, S5 REE 3% B 15 e B 7 £
TE DR B I e b R A E SR L. Wb R 24, 2017, 39
(13):2018-2020.

(5] SR8k PhE B2 30, 55 PR B IR Y SR Y7 25 M i Wt o
ERLT]. P EZF,2017,28(17) :2441-2444,

[6] WADA A.KONO M,KAWAUCHI S.et al. Rapid discrimi-
nation of Gram-Positive and Gram-Negative bacteria in liquid
samples by using NaOH-Sodium dodecyl sulfate solution and
flow cytometry[ J]. PLoS One,2012,7(10) :1-10.

[7] fLPEF. B E T bR E A BRH FLAL A0 A 1 B A2 46 15 R
YL A2 WA EL D] K% - K BE R KA, 2010,

(8] Bhflsd. bR # W12 W7 IR I I e #) i R 0 8 20 17 LT 1. R
PG R 45 A R ,2017,27(12) - 83-84.

[9] AUt BRAIE B 16 00 155 W F T 4k 27 70 17 78 PR B I
ez Wb i B M AL ], 2B E 26K 5 #0F . 2017, 15
(4):384-387. CFH#55 1183 T1)



B EF LK 201955 A% 16 6% 0 H

Lab Med Clin,May 2019, Vol. 16,No. 9

- 1183 -

American Public Health Association (2015)[ M ]. APHA
Press, Washington DC,2015.

[2] LIQ.ZHOU L,ZHOU M H,et al. Epidemiology of hu-
man infections with avian influenza a (H7N9) virus in
China[ J]. N Engl ] Med,2014,370(6) :520-532.

[3] JONGES M,WELKERS M R,JEENINGA R E,et al. E-
mergence of the Virulence-Associated PB2 E627K substi-
tution in a fatal human case of highly pathogenic avian in-
fluenza virus a(H7N7) infection as determined by illumi-
na Ultra-Deep sequencing[ J]. ] Virol,2014,88(3):1694-
1702.

(4] skPf5E , 5Kk B, Luminex ¥ 205 B 78 I IR & B IF o 9 R
[T, M0 BE2£,2012,18(4) :18-20.

(5] BRE.MEdE. 28 % L5 PCRWALE A HERTEM TS
o D A R e Ay i LT BUAR BRI B 2%, 2017 (18) £ 3390~
3394.

(6] MhARBY. W7, b SCH 5. xTAG(R) GPP £ 5 #% 2 £
ARAEAL 52 3t DX e I 15 12 W v 88 1 B AT o 2 BF Y
[J1. a2 2% ,2015,95(6) :435-439.

(7] Bk RO B, ZE SO0 = PCR ARSI 4L
AR W I T 9 2 ARG (9 1 R LT D e R B 2 7
2016,34(7) :544-547.

[8] Eik . ELM.#M%. % WrIEELE PCR*‘ZT&*ETFS
Jr RS R 4 Fob UL W s 1 0 A0 L LT . R 2
2. 2016.29(9) 1 958-963

[9] DEL VALLE-MENDOZA J,ORELLANA-PERALTA F
A, VERNE E, et al. High prevalence of mycoplasma
pneumoniae and chlamydia pneumoniae in children with a-
cute respiratory infections from Lima, Peru[]]. PLoS
One,2017,12(1) :e0170787.

[10] WISHAUPT J O,PLOEG T V,SMEETS L C,et al. Pit-
falls in interpretation of CT-values of RT-PCR in children
with acute respiratory tract infections[]J]. J Clin Virol,
2017,90(1) :1-6.

C11] ¥ XUMEAR B TR 4R . RN T JL 28 S 1 0 W g #Y
T SR AT R UL L e R LR A 20165 34 (10) £ 796-
797.

[12] JOHNSTONE J,MAJUMDAR S R,FOX J D,et al. Viral
infection in adults hospitalized with community-acquired
pneumonia: prevalence, pathogens, and presentation [ J].
Chest,2008,134(6) :1141-1148.

L1837 Fra, BRI E oK 55, PE B A W T L3 1 0 0% 3 J % g
JEL R e AT RRAE S A LT DL [ B o B 2 44 75, 2018, 25(5)
1673-4092.

C14 7] 3% A . WP JU D0 J5 1A A 0 7 L 2 0 W% 38 Je 2 b fY
WA ELT]. S256 586 56 B 2% ,2018,36(3) : 1129-1674.

(157 it r , X 2% 35 R, 25, L3 Stk b IR g i ek e B 2
KR T I A AT LT DL B LB 42,2012, 15(35) .
4079-4082.

L167 75 KT S0 A% . 55, 7O %2 i L B2 0 W 3 o 7k e 8% 20 A7
[T, e P il 44 5, 2015,19(7) :663-666.

[17] E 2. Bopm B ur it g (1], E2¥ 45
(13):2032-2034.

[18] it e BE KL BRMIN . 45, )7 M IX 12 359 ] 2 Pk 0
W 30 R e JL 2 T I T 9 T SR A AR T 45 SR 4 A [0 . o
[ f#,2018,33(13) :1001-4411.

L197 EMRF- . B AR, WRAR S Fr 5 AR TE 1% Je o P it
AT, BAR B B% . 2017,17(12) . 1782-1785.

, 2010, 16

L7 R R

s fs B #9:2018-10-25 &8 H#9:2019-01-22)

ClR#58 1178 3D

L1078l E P e . PR ITC i A e A6 M) 11 2400 i B 2 B 5 250 % IR
B 32 WA i L) ). ¥ R B 2, 2017, 28 (14) £ 2309~
2311.

(117 BARAKE S S.EMRICK A, TABAK Y, et al. Impact of
automation process on microbiological laboratory efficien-
cy[J]. Open Forum Infect Dis, 2017, 4 (Suppl 1):S593-
S593.

[12] KIM Y,PARK K G,LEE K,et al. direct identification of
urinary tract pathogens from urine samples using the
vitek MS system based on matrix-assisted laser desorp-
tion ionization-time of flight mass spectrometry[ J]. Ann
Lab Med,2015,35(4) :416-422.

[13] WANG J,ZHANG Y,XU D W,et al. Evaluation of the
sysmex UF-1000i for the diagnosis of urinary tract infec-
tion[JJ. Am J Clin Pathol,2010,133(4):577-582.

[147 MONSEN T,RYDEN P. A new concept and a compre-
hensive evaluation of SYSMEX UF-1000i flow cytometer
to identify culture-negative urine specimens in patients
with UTI[J]. Euro J Clin Microbiol Infect Dis, 2017, 36
(9):1691-1703.

[15] MONSEN T,RYDEN P. Flow cytometry analysis using
sysmex UF-1000i classifies uropathogens based on bacte-
rial, leukocyte,and erythrocyte counts in urine specimens
among patients with urinary tract infections[J]. J Clin
Microbiol,2015,53(2) :539-545.

[16] SHANG Y J,WANG Q Q.ZHANG J R,et al. Systematic
review and meta-analysis of flow cytometry in urinary
tract infection screening[ J]. Clin Chim Acta,2013(424)
90-95.

(Wi H 37 :2018-10-09 & 15 H ¥ :2018-12-28)





