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ABSTRACT Objective: Objective to establish a reference interval for reticulocyte parameters in healthy adults in Hubei, so as to
provide more accurate clinical services. Methods: 751 healthy adults from medical examination center in our hospital were selected to
collect blood by fasting vein, and the related parameters of reticulocyte were detected by BC-6800 automatic blood analysis instrument,
and the reference interval of RET%, RET#, LFR%, MFR%, HFR% and IFR% was established. Results: RET%, RET#, LFR%, MFR%,
HFR% and IFR% were distributed in non normal distribution, and the reference intervals were RET%: 0.54~1.80; RET#: male 0.029~0.098,
female 0.024~0.093; LFR% : male 89.9~98.7, female 92.4~98.8; MFR%: male 1.3~9.6, female 1.2~7.3; HFR%: male 0~0.5, female
0~0.1; IFR%: male 1.3~10.3, female 1.2~7.4. There were significant differences in age, LFR%, MFR% and IFR% among healthy man. There
was no difference in age among women. Conclusion: The reference interval of 6 parameters related to reticulocyte in healthy adults in
Hubei area has regional specificity, sex difference and age difference. Different regional laboratories should adjust the reference interval
of reticulocyte related parameters according to the local investigation, so as to provide more accurate criteria for clinical judgment.
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Table 1 Gender results and reference intervals of 6 parameters of intersex red blood cell in healthy adults in Hubei

Parameter Gender n M(P25,P75) P value Reference interval
Male 382 0.97(0.81,1.18) 0.2242 0.54~1.80
RET%
Female 369 0.96(0.79,1.13)
Male 382 0.050(0.042,0.060) <0.0001 0.029~0.098
RET#
Female 369 0.045(0.036,0.054) 0.024~0.093
Male 382 96.2(95.0~97.3) <0.0001 89.9~98.7
LFR%
Female 369 97.0(95.5~97.7) 92.4~98.8
Male 382 3.9(2.7,5.0) <0.0001 1.3~9.6
MFR%
Female 369 3.0(2.3,4.5) 1.2~7.3
Male 382 0(0,0) 0.0323 0~0.5
HFR%
Female 369 0(0,0) 0~0.1
Male 382 3.9(2.7,5.0) <0.0001 1.3~10.3
IFR%
Female 369 3.0(2.3,4.5) 1.2~7.4
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Table 2 Comparison of 6 reticulocyte parameters between different ages of gender
Gender Age(years) n RET% RET# LFR% MFR% HFR% IFR%
18~40 171 0.94 0.049 96.5 35 0 35
>40~60 151 1.02 0.051 95.7 43 0 43
Male
>60~80 60 0.91 0.048 96.7 33 0 33
P value 0.2934 0.5481 0.0083 0.0063 0.0603 0.0044
18~40 166 0.96 0.044 97.1 2.9 0 2.9
>40~60 141 0.98 0.047 96.6 3.4 0 3.4
Female
>60~80 62 1.07 0.049 96.9 33 0 3.1
P value 0.5967 0.6612 0.2702 0.2932 0.9424 0.3576

PE2E 5 \LFR% A HFRY A AEAE b 351 25 57 (U 45 R AN Tm] o 4%
WSS (Y 6 T 22T 40 B S 255 IX ) 5 SR PR 8
PGSR —E R ZE 7, E—2IESE T LT 4 iAE S8k
75 X A AR IX R S, P RES2 AR BT | A TR 3K R LR
B EE AR R A m e, Wb B PERY RET#,
MFR% ,[FR%Z: 2% [X [] W 55 T2 M , LER YoM I T2 1, R W
T PELT A R G0 0 RS I GE T B OR Toe, £F B  t a a
AR T Lo M A PIARAE . MFR %I YRR A R LT Lo B
HRARAG, A1 & 1L Hh &Iy FE R 2R 2T 4 i 32 2 DA rh i SR 2 R 2R 21 2
Jh 3, A SR B TFR YR 5 U s i B RS2 4 3R 45
R I D RRIRAS , J2 0 MR I ) — A U AR . AN FIAR IR 20
() b A 3, i e Jl A B 1 LFR% \MFR% IFR% %5 R AE AR AT
] 2 P22 5, Horh LFRY%7E >40~60 4 i 2 bR fi% , 78
>60~80 AE#4 4 1 T s MFR% IFR%TE >40~60 4E 4520 5
TE >60~80 AFUEZH HIR A, AT RE K R BEEAF I 3G HLIR N 2L
I T RRAETY, 7E >40~60 % B RIHLIAR B BE 20 & i 1 5
PAC LIRS, THZE >60~80 4F IR 4 A MR Iy B B 4T & 3
ML REEFEAK . R AL Lo P LI 2T 40 6 TS Ak S 36 A
RIAFAEAERE A [ A 22 5
IR AFST HE ST A I 1 X 5 e N PRI 4R 2T 240 i 6 0T AH ¢
SIS K (8], E— 2 UE ST M A0 A S B AR X
R, T 28 S DA SR A 22 Sk o AN [ L X512 60 2 by AR 4
bR, G B TR R LA AR SR S5 X ],
DM VIR 04 Ay I R B Bt Wbt
& % 37 #k( References)
[1] 20,88, R4 MR mith i G 4 F ARk T4
W& 57 e MR [T]. P A e ik 52 22 &, 2015, 36(8): 695-697
[2] EARE LT, A AL R R AL a A RO 7 S bk R 53 16 R 1T P
8 8 A B 7] B Rk e E 5 4 &, 2016, 37(6): 840-841
[3] Piva E, Brugnara C, Spolaore F, et al. Clinical utility of reticulocyte
parameters[J]. Clin Lab Med, 2015, 35(1): 133-163
[4] B 2R, Bfd, Mk & 42,5 4 7 3 R0 B A A AL 28 IR W) 4R 41 4 L
I AKAE R ZABE [J]. P EEZ% FIR, 2016, 13
(22): 129-132
[5] 2 $h,% B 5%, 15 D4k, 5. 2 0 3b K 4k B R A K oo IR) 2R 41 4 AR 55
REAFG 2] B RAEIRE 5 4 &, 2016, 37(10): 1308-1312

[6] Teixeira C, Barbot J, Freitas MI. Reference values for reticulocyte pa-

rameters and hypochromic RBC in healthy children [J]. Int J Lab
Hematol, 2015, 37(5): 626-630

[7] P o AR Ao B 2 A WS/T402-2012 16 K E 3 £ 4R B A4
[X 8] 49 4] 2 [M].3b 7 B 4745 B iRAL, 2013

[8] Gupta S, Singh S, Popovici J, et al. Targeting a Reticulocyte Binding
Protein and Duffy Binding Protein to Inhibit Reticulocyte Invasion by
Plasmodium vivax[J]. Sci Rep, 2018, 8(1): 10511

[9] Li H, Yang J, Chu TT, et al. Cytoskeleton Remodeling Induces Mem-
brane Stiffness and Stability Changes of Maturing Reticulocytes [J].
Biophys J, 2018, 114(8): 2014-2023

[10] Lim YK, Chi HY, Lee MK, et al. Necessity of Reticulocyte Calibra-
tion for More Accurate and Precise Results [J]. Ann Lab Med, 2018,
38(4): 375-377

[11] Ibaiez-Alcalde MM, Vazquez-Lopez MA, Ruiz-Sanchez AM, et al.
Reference Values of Reticulocyte Hemoglobin Content in Healthy
Adolescents[J]. J Pediatr Hematol Oncol, 2018, 40(4): 298-303

[12] %75, P 4R 4r dm MLTE A 4r dn R A S35 BT Bk b 30 o o 09 6 AR AR
[I1-12 Mg 52 22 &, 2017, 7(18): 12-13

[13] K45, T K M. ) 4R 45 4 L B 40 4 AR 55 A BOLE R S50 3517 o 49
R AN] B R s E 5 4 &, 2016, 37(1): 65-66

[14] Aggarwal A, Jamwal M, Viswanathan GK, et al. Optimal Reference
Gene Selection for Expression Studies in Human Reticulocytes [J]. J
Mol Diagn, 2018, 20(3): 326-333

[15] Schapkaitz E. Stability of New Erythrocyte and Reticulocyte Parame-
ters in Testing for Anemia on the Sysmex XN 9000 [J]. Lab Med,
2018, 49(3): 219-225

[16] E ik, K F M 2240 2m MY B ] 22 I 8 2R A7 P 69 e R 7 3L
[7]. B FRAe B [E 5 22 &, 2014, 29(18): 2455-2456

[17] Ak kb 3 A, A I 2 AR P R 4 2 L AR Bt B 4K 57 T
J& 8l R E L) B F 4 5 15 4R, 2014, 38(5): 55-56, 18

(18] Whz#sr 3 misF, ¥ 5 4,5 M R I A A BN S5 AL 5T 3T )6
# TAL RN B E L[] B B & 25 T A §4R, 2014, 20(8): 1145-1147

[19] #gkr, T vaf), sk . M RIS G R T i e P %
e Bl R L)) ¥ B I 341045, 2013, 32(1): 87-88

[20] 2=, 7K %, MR A, 5 2o 2m B o ) 42 40 2 ELAR K 47 A R o Ao B
MAM T e 2 R[]+ B ZAAERSRE, 2012,21(5): 1105-1109

[21] B &% dkAh, 3 Ak, 5 ek B da s B dn P M R it % 35
I ¥ B EFE &, 2017, 14(10): 101-108

(% 2899 T1)



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.15 AUG.2019

- 2899 -

hibitors and cardiovascular outcomes in patients with?type 2 diabetes
mellitus (T2DM): a systematic review and meta-analysis [J].BMC
Pharmacol Toxicol, 2019, 20(1): 15
Mk, AL, BT, F M 2 AR AR R B EAURE )P

l ‘P E A E E.':]‘Lﬂ‘u_,, 2018, 24(7): 894-895, 898

[16] Crawford R, Sims ED, Wang KW, et al. Traditional knowledge-based
lifestyle interventions in the prevention of obesity and type 2 diabetes
in Indigenous children in Canada: a systematic review protocol [J].
Syst Rev, 2019, 8(1): 69

[17] 3 3E, REE, Rk, F. 4
A B B IR B A o HE 4 ) | ofn g AR BB B 330G B
& EF %5k, 2018, 24(2): 173-176, 180

[18] Parthan G, Bhansali S, Kurpad AV, et al. Effect of Linagliptin and

BE RIS LM B s 2 R
wa[J].%

Voglibose on metabolic profile in patients with Type 2 Diabetes:a
randomized,double-blind, placebo-controlled trial [J]. BMC Pharma-
col Toxicol, 2018, 19 (1): 38

[19] Nagaike H, Ohara M, Kohata Y, et al. Effect of Dulaglutide Versus

[}

Liraglutide on Glucose Variability, Oxidative Stress, and Endothelial
Function in Type 2 Diabetes: A Prospective Study [J]. Diabetes Ther,
2019, 10(1): 215-228
[20] #rude, FAER, 35, . ABEG IR 2 BRI
RE AR EY AP E R AIFEFI, 2018, 9(13): 85-88
[21] Overbeek JA, Heintjes EM, Huisman EL, et al. Clinical effectiveness

I

of liraglutide vs basal insulin in a real-world setting: Evidence of im-
proved glycaemic and weight control in obese people with type 2 dia-

betes[J]. Diabetes Obes Metab, 2018, 20(9): 2093-2102

[22] Goto H, Mita T, Fujitani Y, et al. Effects of linagliptin versus vogli-
bose on treatment-related quality of life in patients with type 2 dia-
betes:sub-analysis of the L-STEP study [J]. Endocr J, 2018, 65 (6):
657-668

[23] /uedh. KA G 2 R RIAE ST T 098 b
M o sk 2e &, 2015, 31(1): 86-88

[24] KRBk, K=, BAME, 5. KEP TR IE A #J-ﬁﬂidﬂtﬁ% 2
TN R B M B KA B B Th AR A AR FLE BB R
[ 34X P o E 25 A % &, 2018, 27(1): 23-26, 30

[25] e, 7R, Ik, i A ST BA R A AR 2 ALK R e B
FHREARAAREY RS RARART J]. PERGEREARE,
2018, 46(6): 679-681

[26] Montagnani A, Gonnelli S. Antidiabetic therapy effects on bone
metabolism and fracture risk [J]. Diabetes Obes Metab, 2013, 15(9):
784-791

[27] F 3, AHF 7, Bor, 5. A3 SR 2 B4R K R AR
BRALLE #ﬁéﬁg"“ﬁ[]] ?l%}é»@%%‘—b,zom 24(12): 1111-1115

[28] x)4&-F, K2k, BH, F. = F AUNKE- B A5 7T A&7 £ Vst 2
)8 SR o4 O 3 ﬁusawcr #eyHeh U TEARESRE,
2015, 25(33): 71-74

[29] % 2%, W&, Bk, . ARG RS TR S F xR 2 A
He Sk & AR RS ARG 0 F e kR [J]. WL A B 25, 2015, 55(20):
63-64
1 R E, T, AL A G TS e 2 B A8 Rom &
BAK S0 rall] 5 R E R E 2% &, 2018, 22(5): 29-31

BRIP4

A AR

(E#EF 2879 W)
[22] x| Hedh, %, 44, F JER 0 B R O A REAF R ok ar

mp A TA>H [T B R ESF L&, 2017, 38(14):
1904-1906
[23] R4, E £ £ ML mnfhin i G 435 B dkda kogk e 2 09

qﬁ,xﬂlﬂﬁz‘f;@[ﬂ.q@ B 4HE 22, 2017, 20(5): 609-612

[24] E 35 20t 03 5 0 KRS IE R do - b smfE % 75 4E 5 da
A dER 2 By BG4 A (] P A da R A 4 &, 2017, 52(3):
153-158

[25] &, B IR, KR E,F. LMK RAR S LA A E R AL
P14 & %2, 2014, 29(1): 31-33

[26] Meléndez-Lazo A, Tvarijonaviciute A, Cerén JJ, et al. Evaluation of
the Relationship between Selected Reticulocyte Parameters and In-

flammation determined by Plasma C-reactive Protein in Dogs [J]. J

Comp Pathol, 2015, 152(4): 304-312

[27] Velasco-Rodriguez D, Alonso-Dominguez JM, Gonzdlez-Fernandez
FA, et al. Reticulocyte parameters of delta beta thalassaemia trait, beta
thalassaemia trait and iron deficiency anaemia[J]. J Clin Pathol, 2016,
69(2): 149-154

[28] Arora RD, Dass J, Maydeo S, et al. Utility of mean sphered cell vol-
ume and mean reticulocyte volume for the diagnosis of hereditary
spherocytosis[J]. Hematology, 2018, 23(7): 413-416

[29] Buoro S, Carobene A, Seghezzi M, et al. Short- and medium-term bi-
ological variation estimates of red blood cell and reticulocyte parame-
ters in healthy subjects[J]. Clin Chem Lab Med, 2018, 56(6): 954-963

[30] KT K. M RLL A S AR A2 BbE Rl & 08 57 49
RARAE] IR 5 2 &, 2017, 32(2): 146-148, 152



