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There is greater standardization of quality control for microscopic examination of urine than for
physicochemical test. In this study, we investigated whether it is possible to control the sediment
accuracy by microscopic examination through the real thing by preserving the essential sediment
with glutaraldehyde, which is required for the rationality of sediment quality control. A urine
specimen was prepared using 2.5% glutaraldehyde as a preservation solution. Samples treated
with urine preservatives confirmed the morphological deformation of the cells for four weeks at
intervals of one week and confirmed whether they should be preserved for 4 weeks thereafter. After
preparing the required sediment slide, two more slides were produced; one was stored in a
refrigerator for, and the other was stored at room temperature. The morphological deformation of
the specimen was confirmed. Glutaraldehyde has the effect of preserving the refrigerated essential
sediments and storing them for up to 8 weeks, refrigerated storage after slide production,
stabilized by 3 days. Moreover, after treatment with preservatives, the production of the slide and
comparison between the measured values between the laboratories and examiners showed a low
consistency. In conclusion, we showed that the urine sediment components can be preserved, and

it can be used for quality control and education through real objects.

Key words: Glutaraldehyde, Microscopic examination, Urine preservative

Corresponding author: Kyung-A Shin
Department of Clinical Laboratory Science,
Shinsung University, 1 Daehak-ro,
Jeongmi-myeon, Dangjin 31801, Korea
Tel: 82-41-350-1408

Fax: 82-41-350-1355

E-mail: mobitz2@hanmail.net

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in

any medium, provided the original work is properly cited.

Copyright © 2017 The Korean Society for Clinical Laboratory Science. All rights reserved.

Received: September 20, 2017
Revised 1 October 12, 2017

Revised 2" October 30, 2017
Accepted: October 31, 2017

M E Aol eH1-5. LHAF FAR: ALHAAL skl 4 714 Qut

0. AJBH 1 HAL F SHHE Bk A1k g X e

QAR AR ol 83 BB Aol ArHA S3 YRS ATUCHE] LAANE T A RES

ANl S AL ThEEe o] B BIBRIY PAE A WekaL Lo, ThE A7l toke] AEuelelt A 48

S elfeld Bl B} R0l A8 ol ool elol lstold Gelols Aol ot ol L ol
W, A AR Q7Y ol AAEl S, SelolS g R WA A SRR 5 30 2819 2412 B3

cover sipe) 2171 5 3RS EHE Y0 Holskoh] A A SO
o} 4|7 A FAO] ZA] Bt Ate] G UIA AlBhe] HEBHES 31 Qi) Tejuh AR A k]
% qlol Beeltd Ak AEele] BEoplolee 4 L asAE el A

A
[e]

L_L_»——

www.kjcls.org

3 iy H:l Jo JE

A =2 € 3] Sa|o]xof A

2 78] ol e A, A9 3



360 Soung Suck Cho, et al. Preservation of Urine Sediment for Quality Control

Aot A BA, 22 AAE B7F S ol AR, A
A ol A1) A} B arka)S ghe o] ok Ak 7t
A=

[ BET sty QiR E SYAUG EEAE 8
A 2 A7 |7 Bk o] 851 9lon, o5
Q5 A A kel W 34| 7]ofstglete,8-11]. 11
2t QAA} 22 7|7 Bo] of L e 7S 5
g3lo] B AETES R0 2 AT 4= Qle Hio] HAlE]
3L QA A QAT A RS RO 7 AAFSR= 12 ok
=] o] QJA] ¢reH9). Komarova 58] 5|8 = 7]4uke] 11

© 94 Asgor 488 4 oty Bkl E3t
Anpalahan ‘5[10]12] g-FollA= SFEEYH | =9} 25
HIs| =8 QAARE 1Y% & Ao 370 Fk Aol A Bakdt
Fol & VIR HARE =8 & 4= Qlrkal B arstal gloy,
QA HES Bl 158 Sufol & Al&o ) Y AL
o te] A8l 8ol atHrt. 53| SFEIE Y|
8| == A 32 g3l (cellular lysis) S BR8], 8L B Eof &
B3 Ao BuEeH11,12]. o] & SRS AR SFEE
LB =5 oFehy BEA & ARSRE Ak 834 24of Bk
o)1 Aefsrt= ArF BaEQleH11]. AA 8RS &
202 A7 BEo] 7hgolth U 3RS o]-g-oke] vt
B wAERRLE Foll Wi el el ol 7|of ekt FAl ol i
A aip7h oh& A0 7|hHTHIL. ofofl & Aol A= 25E

i

=AY

4
EYBB|E A BEAE ol §3t] LA B0}
31, B QAL o] gto] Lefo| =g A

sfol AR 9l Av]73 HAjo] I B U Al
]

AT o] Eli= A= Al Sl Al Sysmex UF-1000i
(Sysmex, Kobe, Japan)= 8AF HARS Algsto] @ XA 4
I ol HAIE S dn AR Al & At e
=2 At on, 2570 AAE tdo = skolet B3t 24
QAAAJEL NG G (A FE0), AuAz, 4, 4
gEolg o, o] & AR SRS EGsto] 5%

& oo Bt

kel
o

www.kjcls.org

2. QEA M=

QA A Z 8- A1 A Z7F AH-S conical tubeol] 10 mL
FAAEE] (500 xg)oF Tt PR & ARl

ko] 5 27

2 #2|1 0.5 mL 7FF AHES 47 =), of7]o] SFE=
Ad[3] = 20~50 uL A7ttt SFEtE YT 8] =9k M,
s ANE G 7HEA Tt TholEl S o] g3te] &ito]
=

Tof 0.01 mL o7l & cover glassE Gl g3t n] g o g
TSI}, SREFEYYS]E R WA BEA = 259 STERE
48] = 10 mLofl 557 90 mLE 2851(2.5% = FEF= Y

gi3]E) o] & EEU R dhof 222 AlASIATHI.

[ HEG IR U A 2705 YAl Ee] & s
HEA Aot o Shbs HEA1E A 2ohA] o2 e = 9
AE3 & AyE v|wsi3i}. Clinical and Laboratory
Standards Institute Z]%(CLSI GP16-A3)of| w2 8 HA} 4
AL} AARS: 918) counts/mLE B 118k= AL EAFstar 9ok
[13]. Z1efuf 2 AtellA] 8 A Bl Rz AR ol A dHH4
o7 AgPol= Anj7 o2 10048 AHuf&(low power field,
LPE)olA A AlokS et 5 4004 alHle(high power
field, HPF)OIA] 10 AJof o a5kl 8 JAH o] ek Al
EO P A S ST o [13], Al 22 Fefjoha] HYgS o
AF AR08 7| F3to] FrRslgiet. HEAE Aot AXl= 1
FY M4 O & 4571 A 32.0] ejeha] HEZ BRISISI L, o] %
477 HE Bl EE 2RIkt g ol Al 8 AL Hto
F=F et g el ALel] Sfel Sot AAn| g T S AR &

4, E£210|= HIZt = HEZ UL 210l
QXA &Eko| = AIZF - MEISEI auto slide coverslipping
(RCM 7000, Tokyo, Japan) ZH]E- o]-4-38} Consul-Mount
(Thermo Fisher Scientific, Madison, USA)Z AA] & 27119
Sofo| 5 ARGl on, Shubs WA R, TR Shvbs Al
Hysto] 4|9l Feohs] HES 2Rl F ARRlC R 7| =35}
A7t
5. 82| Al
SR T WAl ER1S- MY AE AR SEto|EE
7 1

Afete] 17124l At
AP BT A AT R Ao



2pzfo] ul%
A4

3t

£
e

ot

TN

Gtz 7713, Rk ol A= 107]8ellA A
Aot 8 HAF Eefol & At WA B
of glE| gl om, TRt s WAt 2t
of| AR-E A= HE2A K 2jste] &to]
% Bk 0 & APt B AE
1ol AR E v]Fo] 1.010 o]Ate], et
Hl&(HPF)oI A 578 o) /2] g7} wakel A
goto] ME-ER FATSIGICE WRE-2 S} Huj o R
4004 Alofel| A 100742] A E -5 aste] 115 HE A9
o] -5 Aol MiE-&= ol3ith. CLSI GP16-A3 A3 of w=
A QA AR AAMIZE A} v ] #u| o] arefgolut
Al Alopd A3t Al S AT vg A QA RS B

)
=
Bl
>
o
ok

A

]_

(OS]
ne
=
S
oL
<t
pod

\

jud

S~
PR
r\l
|;‘._[

I

2oy
0
w

1y
o}
=
B oo
;
X

m o

rr L N
o
o%

A

¢

=)
oM,

]

kl
i

A

ra
)
-

Table 1. Preservation of urine sediment constituents after
glutaraldehyde treatment

Microscopic 1 week 2 weeks 3 weeks 4 weeks 8 weeks
elements
RBC NC NC NC NC NC
WBC NC NC NC NC NC
Epithelial cell NC NC NC NC NC
Cast NC NC NC NC NC
Crystal NC NC NC NC NC

Abbreviations: WBC, white blood cell; RBC, red blood cell; NC,
no change.
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3= B}, Tot 2 e Ao cell grade H71H= A2 SH
9] grade 1; 0~2 (HI3£4/HPF), grade 2; 3~5 (A|EZ/HPF),
grade 3; 6~10 (M|35=/HPF), grade 4; 11 ~20 (M| 3~/HPF),
grade 5; >21 (ME5/HPPE 71502 B7Fst3ic.

Microscopic observation 0 day

2 months

RBC

WBC

Figure 1. Morphological changes of urine sediment constituents after treatment with glutaraldehyde (x400). Abbreviations: RBC, red

blood cell; WBC, white blood cell.
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Figure 1. Continued.
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Table 2. Preservation of the urine sediment constituents in urine
slides after glutaraldehyde treatment

1 day

Microscopic at room 1. day 2. days 3. days
elements refrigerated refrigerated refrigerated
temperature
RBC change NC NC NC
WBC change NC NC NC
Epithelial cell  change NC NC NC
Cast change NC NC NC
Crystal change NC NC NC

Abbreviations: WBC, white blood cell; RBC, red blood cell; NC,
no change.
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Table 3. Glutaraldehyde-treated slides compared between the
laboratory and personnel of dysmorphic RBC

comparison between
laboratories of
dysmorphic RBC

comparison between
laboratory personnel
reading of dysmorphic RBC

Hospital

35.0%
60.0%
15.0%
70.0%
76.0%
40.0%
45.0%

O Mmoo MN W >

40.0%
70.0%

Table 4. Compared between laboratories after glutaraldehyde slides produced

Hospital (CEE%PD (CEY:’/BHCPF) Eﬂ'ﬁ:ﬁ}'g},;ﬁ“ Cast (cell/LPF) Crystal (cell/LPF) Others (cell/HPF)
A 10-19 4-9 0-3 . ca. oxalate .
B 11-20 6-10 6-10 Hyaline cast/>21 ca. oxalate/some Bacteria/a few
C 5-9 2-4 5-9 ca. oxalate/some Bacteria/a few
D 11-20 ca. oxalate/a few
E 5-9 5-9 5-9 .
F 11-15 3-5 3-5 ca. oxalate/>20
G 10-19 1-3 1-3 ca. oxalate/10~19 .
H 5-9 5-9 5-9 ca. oxalate/many/>10 Mucous thread, bacteria 2+
| 5-9 10-19 5-9 . .
J 5-9 5-9 1-4 ca. oxalate Bacteria/a few

Abbreviations: RBC, red blood cel;l WBC, white blood cell; HPF, high power field; LPF, low power field.
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