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Verification and establishment of reference value ranges of blood cells analysis among adults in Changsha City "
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(1. Changsha Municipal Center for Disease Control and Prevention ,Changsha,Hunan 410001, China;
2. Xiangya Medical College ,Central South University ,Changsha, Hunan 410013 ,China)

Abstract : Objective  To verify the indicator reference value ranges of blood cells analytic report by quoting the WS/ T 405-2012
industry standard in Changsha area and to establish the reference value ranges of research parameters suitable for local area. Meth-
ods The blood cells analytic results in 3138 cases of reference group were analyzed according to the program of the Formulation of
Reference Intervals in Clinical Laboratory Detection Items and the results were compared with the WS/T 405-2012 industry stand-
ard. Results WBC, Neu # , Mon% , MCHC, PLT, MPV, PCT, P-LCC, P-LCR and InR%, in the report parameters and WBC-D,
PDW-SD in the research parameters had no statistical differences between males and females(P>>0. 050); WBC, Neu# , Mon% ,
MCHC and PLT had no difference between genders, the indicators were narrowed compared with the reference value ranges in
standard; the reference value ranges of Neu% , RBC, HGB, MCV and MCH in the male blood cells analytic indicators were nar-
rowed, the lower limits of Bas% ,Lym# ,Mon# and HCT reference value ranges were elevated, the upper limits of Bas% ,Lym# ,
Mon# and HCT reference value ranges were elevated., while the upper limits of Eos# and Eos% reference value ranges were de-
creased,the Lym% lower limit was decreased; Neu% ,Lym# ,Mon# and RBC in the female blood cells analytic indicators were
narrowed, the lower limits of Bas# and Bas% were increased, the lower limits of Eos% ,Lym% , HGB, MCV and MCH were de-
creased, the upper limits of Eos # ,Eos% ,Lym% , HGB, MCV and MCH were decreased and the HCT upper limit was elevated.
Conclusion The Changsha area should have the reference value ranges of selective quoted standards and establishes the reference
value ranges suitable for local area or laboratory.

Key words: blood analysis; reference intervals; research; Changsha region

report; norm;

A A ik 0 S 30 G I AN Y AT S R D Y 2
5 ELYE ] 2 2% (L0 BT PR ARG, A X 5 AR ) 2R 49 14 S T 6 A7 16 22
Sto R PR 2 8055 5 % 22 R T 40 43 BT 2 5 X ) )
25V S 1 O S 2 10 2 2% (B L O 0 E R i AR
S0 R 2 T 0 A A0 B AT 0 0 4 AR S AR A 1 2 5 (E
L AB S RE IR B 10 225 A BEREAT SETH 40 7 . S5 SRR T .
1 ARERE
L1 —f¥ee WA ARk A 2013 4 1 7 £ 2015 4 12 A
KD TR T 42 ) v O AR v O AT R AR PN B )

* EETUE ARV TR BB £ O BT RS (SCDC201408)
YEF B A HORL T AR 00, 2 SR W R SR BT 5T

114 552 {4, 4z 51 729 ], fii | SPSS18. 0 # {4 2 B SCik[2 14
LR 7 v AL 3 400 3] fekt J 1A A6 35 A S ot ok R 2 1 0 4
T8 X 52, R Ji i BRI PR 55 36 2 46 36 700 H 2 2% IXC 1) 194 o 22 )™
LT HEMREFE TR (WS/T 402-2012 4. 1. 1 #iF3
A AT e b ) SR AT 77 32, B R R B 3 138 B A A X S 1
U A Y B s G o B M 68600 (2 149/3 138),
M5 31. 5% (989/3 138D, 1% M 5 ¥4 i A5 98 A5 A HE Y 1 1 44
WER LG F 8 L ( =0.239,P=0.625), i/ 18
B LK 70 % (31,0547, 98) AR I 5L A2 AR AS 40 A o



« 884 -

Bt f EFRA2017F4AF BHEL T Y

Int ] Lab Med, April 2017, Vol. 38,No. 7

JE1. 035,603 1,054, Pyl 25 % ,Psy Sy 29 %, Prs Jy 36 %,
1.2 {UERAEAE I A0 AT AN Ok BRI B 44 F] BC-6800 4 [
By i 40 1 43 BT A K2EDT A B 2R 1M 45 R R i 2% 34 e ) 7 4
ST A BRA TSR IR G S b AR 5 b
BV LSS N RS A EN IE R R R R
O A VETE R Y
L3 Iy WI AR [ A ARSI 8 h DL A IE
H kR I 1. 5~2. 0 mL, = E## & 30 min,2 h WIIEEEE .
L4 SEiteEab B &340 R SPSS18. 0 fi (4 ab B, ¥ 56
KA ¢ KB LR T L B R R 25 S IR 25 B OR B St
HOCH AR B e L — A S B G A Y 22 5 B
GETT A SO oy B 7 2 S . AR R I A RO R AT R
T3 A1 R0 I AR 8 AR AR A 1 PR T8 S 4 B 0 s A
B o BUE 0. 05, R IEZS 434 1 B0 WU 1-o 225 1 105 Rl %
ENTEpns s M 1« ZHFEHBE R E N >T— ps H<T+
s o AR S A 0 BLHE B 1o ZHEEHERE N Paown ~
P(lﬂ()*l()()a’Z) ’Ep"fmwu 1_0( %%{E?ﬁ@ &lﬂ‘éﬁ>Pl(maQz<P<1007100a) o
2 & B

N F SRR 25 WA S HO 8 WM 5K S 8 4
FRA AL B IS R AR 1.

2.1 KIH R 2T A 25 TR S HOM 8 Wit
FE 5 LA I 43 4 R AT B DR 3R 1 O 22 0 AT L i S8 WBC,
Neu # . Mon% . MCHC, PLT., MPV, PCT, P-LCC. P-LCR,
InRY% % 10 Wiy I 1 H 22 B A B A it B L (P>0.05),
W3 S804 (1 WBC-D.PDW-SD % 2 i #1354~ B A % 5
SR L. HRKTAAZEFBA R4 L (P<0.05),
2.2 ENSHGKISE R 12 TARAETEE D 2 51 S 81T
A48 A K 3 % B WBC, Neu # . Mon% ., MCHC,PLT ,MPV,
PCT.P-LCC, P-LCR, WBC-D, PDW-SD, InR%, ¥J & {& % 4% 77
(Kolmogorov-Smirnov Z>0. 020, P<0. 050), 21 I 776 14 51
22 511 2 B Ve AT IR A8 4 A K 56 % BB M A HE Y Neus
1 RBC Fi4z t A#E Neu% . Lym% \HCT S IEA& i s KA
FEbr B 2 i & 43 fi (Kolmogorov-Smirnov Z < 0. 015, P >
0.05),

2.3 LM EFMARSTSEGSHELE W 2.
2.4 AN SHOR M LM g0 o BT S 80N S % E
Bl W3 3.4,

2.5 JEF WS/T 405-2012 #E47 i I 40 M 53 17 35 b 2 5 (38
EMRIE WS,

=1 RESHIMRSHHALNFS

SRCRLD (a2 SR s SR AN 5
P E <109/ 1) WBC LLAIEACE (<1012 /1) RBC I/ REAR <109 /1) PCT
ETR MR AT AL H (<109 /1) Bas# LT ER FAHREE (/1) HGB KIf/IMEECH <109/ 1) P-LCC
WAL A 43 E (0 Bas’4 LIAIERC0) HCT R/ A0 P-LCR
FRPERIAIIEH (<109 /1) Neu# SEHLTAUARL L) MCV * R ICRVREAN R H (<109 /1) IMG #
RT3 (0 Neu% SEHIZLAIL LD 5 (p) MCH * R BRI E 4 (V0D IMGY%
FERRTERAT A H (X10°/1) Eos# VI LT AN AR L2128 v (g/ L) MCHC R YETR A H (X10°/1) HFC#
IERRPERL AN T 43 (20 Eos% ZLYN S5 T BE AR S R A0 RDW-CV * VORI E 43 H (V0D HFCY%
WREAIAECE (X10°/1) Lym# ZTANL A7 e BE AR 22 (L) RDW-SD * DIFF Jl 8 A 40 H (<10°/1) WBC-D
RN E 43 H (V0D Lym/% I/MECH (<10°9/1) PLT * RIRLLAAH (<109 /1) InR#
HRZAIEECE (O<10°/1) Mon# SEH /MR IR FR L) MPV YL AT (o) InR%,
HRZAIE 43 H(0) Mon% IR FERE ) PDW IR A SERERRE2E (L) PDW-SD
e SRR B
x2 ETHINERDABMITSHENSEETLE

WBC 4.01~9.23 PLT 138~284 P-LCR 15.3~48.6

Neu # 2.02~6.09 MPV 8.40~13. 20 WBC-D 3.87~8.77

Mon % 3.6~9.0 PCT 0.153~0. 289 PDW-SD 9.1~21.3

MCHC 310.0~340.0 P-LCC 33~92 InR%, <0. 000

3 FENERSHEELARITSHNSEZETLTE

Bas # 0.01~0.07 Mon £ 0.20~0. 63 RDW-SD 38.1~46.3

Bas% 0.2~1.2 RBC 4.38~5.77 PDW 15.7~17.1

Neu % 42.3~73.7 HGB 132~169 IMG # 0.00~0. 40

Eos# 0.02~0. 48 HCT 40, 8~50.9 IMG % 0.0~0.6

Eos % 0.4~7.1 MCV 83.7~98.7 HFC# 0.00~0.03

Lym# 1.18~3.38 MCH 27.2~32.6 HFC% 0.00~0. 50

Lym% 19.3~48.5 RDW-CV 11.9~14.0 InR £ <0. 00




El i E #2074 2017 42 4 F % 38 %% 7 # Int ] Lab Med, April 2017, Vol. 38,No. 7 « 885
x4 AHINERSHIELNAMBISNTSHNSEELE
Bas £ 0.01~0.06 Mon # 0.19~0. 41 RDW-SD 37.9~46.7
Bas % 0.2~1.0 RBC 3.83~4.84 PDW 15.5~16.9
Neu% 44.8~73.3 HGB 107~141 IMG # 0.00~0.03
Eos # 0.02~0. 41 HCT 34,3~48.3 IMG % 0.00~0. 40
Eos% 0.3~6.6 MCV 80.4~98.1 HFC # 0.00~0. 04
Lym=# 1.17~3.07 MCH 25.1~31.7 HFC% 0.00~0.70
Lym% 19.9~47.0 RDW-CV 11.8~14.9 InR = <0.01
x5 KiDTHAMLARESHTSEEEEE WS/T105-2012 B KIS HEER LR
S8 ARG o7 WS/ T405-2012 24 ER NN WS/ T405-2012
CHERD 122 0 152 0 CHETD 122 0 152 0 H
WBC(% /%) 4.01~9.23 3.5~9.5 MCV(#) 83.7~98.7 82~100
Neu# (/40 2.02~6.09 1.8~6.3 MCH (%) 27.2~32.6 27~34
Mon % (% /%) 3.6~9.0 3~10 Bas # (40) 0.01~0.06 0-0. 006
MCHC(H /%) 310.0~340. 0 316~354 Bas % (40) 0.2~1.0 0~1
PLT(H /%) 138~284 125~350 Neu% (%) 44, 8~73.3 40~75
Bas# (1) 0.01~0.07 0~0.006 Eos # (#) 0.02~0. 41 0.02~0.52
Bas % () 0.2~1.2 0~1 Eos % (#) 0.3~6.6 0.4~8.0
Neu% (%) 42.3~73.7 40~75 Lym# (%) 1.17~3.07 1.1~3.2
Eos# (1) 0.02~0. 48 0.02~0.52 Lym % (40) 19.9~47.0 20~50
Eos% () 0.4~7.1 0.4~8.0 Mon # () 0.19~0.41 0.1~0.6
Lym# (%) 1.18~3.38 1.1~3.2 RBC(Z) 3.83~4.84 3.8~5.1
Lym% () 19.3~48.5 20~50 HGB(Z%) 107~141 115~150
Mon # () 0.20~0.63 0.1~0.6 HCT (%) 34.3~48.3 35~45
RBC(H¥) 4.38~5.77 4.3~5.8 MCV (%) 80.4~98. 1 82~100
HGB(FE) 132~169 130~175 MCH (%) 25.1~31.7 27~34
HCT(3) 40. 8~50.9 40~50

WG 0 2 25 E 30 B 5 AR o B 1) 18 T5 2 2% {H T 1] ik
#3462 P IR 22 F 5 WBC. Neuz \Mon% .MCHC
PLT 4 5 WU bREARUE P IO S B EE B A%, £ 3 h Sl
A0 i 43 B #8647 P B Neu% \RBC,HGB,MCV #l MCH 4 5 3
P2 EHILE 2% ;Bas 0 . Lym ¥ \Mon # Fl HCT % 4 i $§
FrZ (T F BRI s BasY .Lym# .Mon# Al HCT % 4 1
fetR 2 T IR T8 s Eos # F1 Eos% 1845 2 (G H -
USRI Lym %6 F BRWEAK . 3 4 v o M 1t 40 0 50 17 98 A v
Neu’ .Lym# Mon# ,RBC #§ #5245 %% ; Bas = fil Bas% T B 7t
B Eos% . Lym% . HGB, MCV I MCH T B i 1% ; Eos # .
Eos% .Lym% . HGB.MCV #l MCH I [R@{%m HCT Tt
EPEAN B LR 5. X FARUEN TR 19 S 5 (H 48 AR 4 D AE

F2~4PIIH,
3 it e

AL 240 4 A7 G 0 A B I SRR 2 55 {E 3 B AT A
SE + 5 2 (0 B 1 o) R AR AR Ol PR 9 3 25 R 3 T H 2 % X ()
{1 ) 7 )R P R HE AT 4[] IR A H 2 2% X)) 5 A 2
SRR —ZBEEHENEE T/EZ—, LHEI TSRS

25 W90 B R 2 R SRR R e . R [ BRI
PRAY, 27 FAS: B 2 2 W 25 1 UUA 2% 0 1Y 55 30 25 7 AR 48 A ) 4
MAGEAA BN ST R,

ARSI T AR VP T AT B % 1 0 ARG VR R S B
AN B S A E BT TR I L TARMETR R 5%
EHye bR S B EGE . s R Bn i S 80P WBC,
Neu # ., Mon% . MCHC, PLT, MPV, PCT, P-LCC, P-LCR.
InRY FIBFFE S50 5 WBC-D, PDW-SD 4§ 12 J50 45l 48 #75 A
AEAETEN 22 57 LAY 15 LR 5 48 AR I 6 JOURIE 52 48 B A7 76 & 1
S 2% 5 B AL S B E . AT S S5
JUARAE Y9 2 2 (890 B AT L8 B b ME A B0 A () 14 531 43
59 4 37 2 2 (30 [ 1 4 #8 B3 A Bas £ \Bas 2 \Neus \Eos # |
Eos% .Lym # .Lym% .Mon# .MCV fl MCH %, E K9 3¥k
Wi KW S % A Bt WBC.Neu# ,Mon% .MCHC % PLT #§
PRI 2 5 (H 0 BB 5| T bR e 2 2% (0 R AS R AR B i s 4k, e
H PLT #5845 N5 IFRAE R 125~350(X10° /L) 3| 43 7 19 138
~240(X10° /L), 5% J J5 P8 WT fig 3 2 Dt PR O i3 4 A DU D R
Wl Al REAE R M X 22 R0 . bR 440 2R CT 44565 889 1)



El i E #2074 2017 42 4 F % 38 %% 7 # Int ] Lab Med, April 2017, Vol. 38,No. 7 « 889 -

AT 550k 522 .59 %6 1 66 %0, 55 SCHR R 8 A
— BT R AR B gt X 1 B R T Y I 2 A
M2 G FHAT TR R EMIT KMINEEET.

3.5 ARWFGEXS SR BB P T AL B A0 BE P A kR Y 1
i 24 Pk 43 B HEAT G 314 BT, 45 SR AE 2013 42014 4F AT 2015 4F
3ANMAEEE RS 22 B BT TR 2590 B 0N T bR L Sk A6 s obk L Tk R
DR S ko | U AR/ B L R M g Sk Al
B Sk A BRI A A R IR R B T 2O A T IR B R ok 14
MHE NI 2R B E AT L RES FHERKP<
0.05), [ KEE AWK 2013 4.,2014 £ H 2015 £ 3
AN A B X TR 24 P 2 0 S T AR AR 8 R 2 T 2 R R B
225, X T AR 5 X T AR 3 2 24 ) 8 I R 5% T e 2 A 4
b i A R ] A S

3.6 ATUEERRUIN | OB A T 7050 S48 B0 M T 1 T 25 1 &
B AAEEEE. AT IREGFRAFEZANTEX, T —
AT AT 25 A DRI T Ok T 288 A F 0] A8 IX R W) i 25
FE AR A B2 AT BIF 5T . DA 3 — 25 B A 4 (I BEL M T T 24
B o

2% 30k

[1] Strateva T,Yordanov D. Pseudomonas aeruginosa -a phe-
nomenon of bacterial resistance [ J]. ] Med Microbiol,
2009,58(Pt 9):1133-1148.

[2] Krylov VN. Bacteriophages of pseudomonas aeruginosa:
long-term prospects for use in phage therapy[J]. Adv Vi-
rus Res,2014,88(2).277-278.

[3] Fujioka M,Otomo Y, Ahsan CR. A novel single-step mul-

effects of probiotic Escherichia coli Nissle 1917 on EHEC
strains of serotype 0104 : H4 and 0157 :H7[J]. Int ] Med
Microbiol,2013,303(1) :1-8.

[5] oREEM AN, 208, 55, T 2898 & 7 5 M 4 (% o i B it
2P SE A3 A LU . T B Ay 38 B2 2% 2 35, 2012, 33 (6)
648-649.

[6] Valenzuela JK, Thomas L, Partridge SR, et al. Horizontal
gene transfer in a polyclonal outbreak of carbapenem-re-
sistant Pseudomonas aeruginosa [ J ]. J Clin Microbiol
2007,45(4) :453-560.

L7] BN R BRng, 55, PR 42 HR 41 78 DNA J5 ¥ 19 BF 5
(1. BAR B B2 2 . 2005, 32(5) :571-573.

[8] Barlow RS,Pemberton JM, Desmarchelier PM, et al. Iso-
lation and characterization of integron-containing bacteria
without antibiotic selection[ J]. Antimicrob Agents Che-
mother,2004,48(3) .838-842.

[9] MRACFY  BRAS, 05 A . 5 11 B0 10 T ) 245 AL 1 AF 0 a0 J
(1], B B B2 24 7% 2011, 26 (1) : 91-95.

[107 /N 7l DU F ma XU S5 T I MR 3 Je 2 4] ¢ M1 S i o
7R M B R B A W IR B RE 0 5 Tk R R PR 2
ARG 23 BT [T . v AR I8 g 8 e 2 2% 7K 2015, 25 (19) ¢
4336-4338.

C11] RBEE . WM 55 B IE 4, 45, ST AL BE 2011 —2013 4E 4R
LA PN R P AT 43 B 2 P M LT D TR B A B
B2 4475,2015,36(19) :2831-2832.

[12] 2% PRCHE. iRl 5. T R GF MR REZ
M 25 A SR BF S LT ] B e 5l 2 75, 2012, 11(3)

tiplex polymerase chain reaction assay for the detection of 165-168.

diarrheagenic Escherichia coli[ J]. ] Microbiol Methods,

2013,92(3) :289-292. R H W1:2016-10-20 & 1Al H #]:2016-11-22)
[4] Rund SA, Rohde H, Sonnenborn U, et al. Antagonistic
(8255 885 1D 622.

HGB.HCT.MCV I MCH4 A48 br% 5| H s A 45 K A8 B2
H AR AL BT B0 5] AR MEAS 36 S U 1 X 2ok L i aE
FTRE L X A] 5512 X L P Y B b R R IR A 50T
WM A 0 BT YD T I 20 B 4 T A U R 156 R 2 A K e 8 A 4
N E

XF TR GG bR LA R R W L) BRI A S B E I
g WA SCE xRV TS AR T M R S %
Hrh RDW-CV . RDW-SD,PDW ,HFC £ ,HFC% I InR # £ 4%
w55 2 Pk S ) BBCA 2 SR 158 s 1 2 25 (9 22 0 TR AN AR K
KT HANTRSEL GRS —NS % EIE, H
IMG # il IMG %6 £ 48 b 2 50 1) 25 58K o 2443 B B 8 5 %
THIE . R R BT 9T 2 4007 B0 AE I 40 0 3 B P L0 PR 2 S0 R
SEASTE A L OCT H S 2 0 B A A5 O DA T RO L 3 8 5 2
) IO 3 0 0 LA B 4 L A B

2% 30k

(1] ZHLrBk, T, 2T WS/T 405-2012 175 A9 1L 240 B 5 #F 2
5 DX (R SGE [T 1. B B A 55 B 2% 24 7K, 2016, 37 (5) : 621-

(2] Mg, )y ARG, FH SPSS 1Y %2 52 BUAT 35 45148 F 1 Bt AL 4
FELT]. AP E A4, 2007,30(4) :430-431.

(3] 1A= &P I R K 38 4 o 28 01 23 WS/T 402-2012, Iifi K 55 50
FER I B 2 2% X (A e (ST, Jb s o B bR o A
2012.

(4] TLA:= F G PR A 36 45 M 25 51 45, WS/T 405-2012, Ifil 44 Jifs 43
Br 225 X [S]. bt o AR o A, 2012,

(5] A, b 2, s A, 11 T 2 % mi L 38 2R A% I it & 30
122 EAE A ()] B BRA 56 PR 2% 42 7, 2014, 35
(16):2194-2196.

(6] sKukAH, BB . B Ll vl f B B I0L 3% A AG I H 10 35 48
i B 2 25 (6 98 B 43 M ). ) B A 36 25 2% 2% 7K, 2016, 37
(3):355-356.

(7] waZi. 40634 0~18 Ji 2% (A fdt B B 1M 20 M 2 2% fE
FEL 43 47 L) 0. W7 1L 52 F S 2%, 2012, 33(5) £ 369-370.

OfRS B :2016-09-13 & 18] F 91 2016-12-24)





