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Abstract

Quality control in the process of preparation for urinary sediment samples is
important for accurate diagnosis. In Japan, hematuria is defined as the presence of
occult blood and five or more red blood cells per high power field in urinary sediment
examination. The Japanese guidelines on urinary sediment examination procedures
state that a urine sample should be centrifuged for 5 minutes at 500Xg in the
preparation process. Consequently, remaining components in the supernatant after
centrifugation, especially suspended red blood cells, have been reported. However,
changes in remaining red blood cells have not been investigated under different
centrifugal conditions. We have investigated the percentage of remaining red blood cells
in the supernatant, an issue in the guidelines on urinary sediment examination
procedures, using artificial hematuria.

Experiment 1: To investigate the percentage of remaining red blood cells with
different centrifugal forces, we prepared two types of artificial hematuria with pseudo-
urine made of saline and that made of 5% dextrose in acetated Ringer’s solution and
examined the percentage of remaining red blood cells in the supernatant after
centrifugation at 400 to 900xg. Although 3%-5% of the red blood cells remained at 500
xg specified by the standard guideline, the percentage decreased to 2.0% or less at 700
xg or higher.
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Experiment 2: Regarding the percentage of remaining red blood cells at different
hours, the percentage was 6.87% for 5 minutes, 0.38% for 10 minutes, and 0.23% for 15
minutes at 500Xg in artificial hematuria with pseudo-urine made of saline.

This study suggests that a certain percentage of red blood cells is suspended in the
supernatant by following the current Japanese guidelines on urinary sediment
examination procedures, which could affect the number of red blood cells in urinary

sediment examination.
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Hb (g/dL) 12.7 13.1 14.0 12.3
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MHC (pg) 29.6 27.9 30.2 28.9
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A% (¥ +sd)
mOT (xg)
A-1BE A-1Bf B-1 Bf B-2 #%
400 8.05+3.97 8.11+3.77 8.29+3.81 8.08+3.31
500 5.55+1.87 3.95+2.03 3.79+0.24 3.83+1.82
600 6.11+0.58 3.66+1.86 4.56+2.28 1.63+0.28
700 1.40+0.45 1.89+0.48 2.07+0.98 1.45+0.65
800 1.41+0.69 1.23+0.67 1.16+0.65 0.60+0.23
900 1.24+1.03 0.20+0.08 1.09+0.18 0.54+0.24

s MM DR BE O AN TR thR M ER %%, A-1 B 1816.1+419.7 {8/uL (mean+sd) , A-2 ¥ : 4448.4+773.3
fE/mL (7). B-1 #f : 2126.3+425.1 f#/pL ([7). B-2 & : 5034.0£659.3 #/pL (IA])

400xg 600xg 900xg
O® ®,
(%) °
8
Y 4
6
3 5
7 a
" 3
2
1 1 L L L 1
0 T i \“4t""

400 500 600 700 800 900 s&ihAh
~—A-1Bf —A-2B¥ —B-1Bf - B2Bf (x@)

B 1. @O HIC X B RMEREFEROLEA &8I X 5 AR MmERIERE D 2L
(A-1BED — IR OOV T DO IHFEIR)

4 (138)



OB O EIE AR MEREIT A A OKIC L D AR E T FUBEMARY SRz kD
B RAITIE, #RICEZRO L oTn, ZEFEL L THEM LZRILEREAKRICKT S R0
HRREIZ, EONWOZICHE -T2 B E2RD R -To, (K1)

55 1053 1553

) e ©

F196.87%

¥150.38%

F150.23%

o 10 15

EORE  (9)
-—#H8A -8B —&EC —BED

2. ELRFRIC & 2 AR M ERFRAF R D 281k & $ERIT KX 5 R MR & D 2k

2. BOEMORENCLZBERDKRE

A KA O CTER L AN TAIMR %2 AV CEad /) 500xg TOmELEER 5 43,10
Sy 16 S CORMERBEGFREZRF LTz, AHORILEREEORESRMG TH L= .0R/M 5
OWFTIHEERDK T%H 5D LT, 10 5iELT 5 &M 0.4%FE TEREEMMET L
oo BEPFHE L LCHEME LZRILEEARICKT 2 RMEREEIZ, @O OEICHE- 7
B RO o7, (K 2)

EE

JRILIERE TR ORI Th D EEMAE, mEkE, MHEEZR S o0 TIEfREICH
BRI HE & . mEREE S K OB C i3 2 OME3GHE 2 95 = & CIREMT A
EHABBEDETRBEEZ T THEOHEERE LA HWON TV D, FRICiRIZIRIC
ARMERARA L7ZIREETHY | B - WIRBRIKBOBZW OO D REERFERETHDH, A

5 (139)



2B T D MROERIL, ELSGER L OREEREICB W CRIME,? 5 #/HPF UL E
FIIEMGELRICBOTIE 20 /AL UL EE ER VIR TS, L L, RILERE OEAR
ERGRARICIZIR &, JRILER, M#iE, SERICBT 2 1HlE S HEERESZ OBE
EHRPR DD, TORNPTHELEDO EFEPICEFRS. BICRMEROZERS D Z 21X
NETICHMEN 2 SN TV D P, 35D OFRIERS O BEHRFHZ DWW TORE XD 720,
fifi 22 Dm0 TICR T 5 B O MRIMERDFEIFRIZ OV T A TR Z AW RE ok
. 400xg TIEVH 8.1%.500xg TIEE 4.3% TH Y, mOHNE L 2513 R MEREFR
KT L, 07 700xg LA ECFRFER 2.0% L FICIE T Lz, £72, mDOEEMOBE T
WE DR 5 O TIIEBAERNN T%H 5 DI LT, 10 0ELT D &K 0.4% % TR
TFERBMET L,

BIE., RIbEMEEREHER JCCLS GP1-P4 2Cl3E.0 /) 500xg. 54 & EHSNT
W5, AEONTHIRICE 2ERARORG & 0 IICBEMEEC X 2 RILERE HPF 1 11
2B 10 H 2 & A, 400xg TIEWM 9.2 fH, 500xg TIIM 9.5 @ER D, ZDfE
ETIHRILESEREICB N TITORELFMT 5 2 LIxRELE Bbhd, LirL, EF
B DK IR B 676 Bl OFERFIRIZI T 2 MET DTk, RIE OFRAFR M ERR T4 B O HEt
TRV EBETHY, »OBRKICEZENRKRE oTz, FIIFEFEN 50%LL Lok
LML, BHEROREWVBRAIER FARMERE S 50 /L LL FOFIcE @B b, BER
TICBWTEHREARAPBELEEZSD, ZORKE L TRFPICEEND T AT I KA K
Wk 72 ERE 2 O DR IICBEEAEE L WD 2B 20, BREIR~ORIMER DU
M XA NELEZ bR,

EDHZT, LYV EMBRRILEREEODHY FLEBZD2XLERH L0 Livnn, Bl
1E.NCCLS ®KEH A FF A > GP16-A29FB LN EU D H A KT A > 0TidiE /7 400xg
ERMEVIKLSEDO LN TWD, (F3) iz, BRMFEMEEIB N THLATRD X 912K
IZBT D MROERT., RPFRMEA 5 H/HPF LLEE L TWD DK L, KEWIRE
BEEHA RT7 A4 125D Asymptomatic Microhematuria (AMH) ® &% 9% 3 {#/HPF
bkEZoTEBY, MEEOEEIZITHARBRED BV ANRLETH D,

#3. BHARTA L OMEL I fREYE

ifn R B YE R ifn BR K& (mL) @O (xg)
({8/HPF) (A7) WRefE (49)

EU® N/A 5~12 400
5

NCCLS » 3 10, 12, 15 400
5

JCCLS VD 5 £721% 10 500
20 (/L) - HEE.0 5

LSEIOKRF L VEEOROAERBRIREEREDOH Y FIZONWTER L, RERTIEME
ML RMERIZEFTAND D TH o7z, BRREIZIB W TIIHEL RFERERICHY . fi
ZAZHR I 72 & IR M ERNEE D 1 55 72 A SR O w0 ) - BER & U B & AR I ER 0 28 S0 Al B 8
HeEsh, RMEKBEFBROENNREL 25 2 L LAEESNS, RILEREIZRP O

6 (140)



BAERYZ8EN L, MERECHFEE CIEZOERMEORHNREDITRICKLIE L ST
WD, LovL., ZOREARIEREFE _ku\f IR A OBEEREZ S A TS, THE, FCM i
R B RLEREO BB BN SN B R T, MR E AV EE/uL OB E N F
WETHRE RN, BEHRORMEFHEERICOVWTOEENRLETHD | — I
FUHE R & U CIEEERR R, B, BB r > oA MiE2ENmbn TIN5

Z 2 TEREOHRA T FCM %2 17, mEkIE (RBC, WBC 2 &), iR ok%
WET 5, &I, m?ﬂ?ﬁ?ﬁ’@[ﬁlfﬁ*ﬁﬁ)i@ﬁﬁiﬁkJ:&%Iﬂﬂ@\ A, e EOREEIT I,
if: EHRCFHOEBIZ L > TEHIR - BER oo TG LR H D, LV IEME

ifﬁﬁuﬂ@k%{ﬁlmﬁ'éfw . REAERBFICRLERS 7 LT F= U fEE LIZ5ER VD

TIEHRWEA S D, ZOFIEIZL Y RFRMEREOIIED I & F AL 2 & D RE &
L7l BEEOREMEEZEONDLIEZ X DND,

BEhYIC

SEIOKBEFICE Y, KIICBITDELS 500xg, 5L Lz HEBRAE CORILBEHRET
ii?mlﬂ@:m)ﬁf ’*kfﬁémm\éi PEARIBE STz, BOAREOEMZE(LSES
CIZXVRMEREGFREZ RIBICEKTEEOND 2 ENMRTE 2N, 5%, RIMERLSL
OESICELTHRNTAZEICEY, IVEVWBEOHRERZELNIMEEICOVWTE X
TWVWE7=0,

51 A3

D MRZWHA R7 A4 UREZEES (W)  MRZBWIATA KT A2 2013, 74 7% AT
Z RS, R, 2013,

2) BABRKRG EMRARMES JCCLS RitEREEREZES (W) - [RILERAE GP1-
P4) , JRILHEMAIE 2010, tEFEAN AARERRG ERARAS, Hal, 2011,

3) BAE K&, fb: Ry MERG BRI A iz iz O HIE PIRF R O MR, B,
2009; 58: 1317-1321.

4) SEh TRk, Al JRUCEREARVERL O L3 P O RMERFRAFR & RM KB RE, EFEmA,
2016; 65 350-353

5) NCCLS. Urinalysis and Collection, Transportation, and Preservation of Urine
Specimens; Approved Guideline-Second Edition. NCCLS document GP16-A2 (ISBN
1-56238-448-1). NCCLS, 940 West Valley Road, Suite 1400, Wayne, Pennsylvania
19087-1898, USA 2001.

6) European Confederation of Laboratory Medicine. European urinalysis guidelines.
Scand. J. Clin. Lab. Invest. Suppl. 2000; 231:1-86.

7 OWME KT, b BRAERICLERMRBE T A T A 2013 ORA 2, AWK
#Hr, 2015; 38: 227-234.

8) The American Urological Association: American Urological Association (AUA)
Guideline. Diagnosis, Evaluation and Follow-up of Asymptomatic Microhematuria
(AMH) in Adults. 2016.

7 (141)



