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Evaluation of valid time for analysis of complete blood cell in pig
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Abstract This study was conducted to determine the valid time for accurate detection of complete blood cell count
(CBC) in pig blood using an automatic blood corpuscle analyzer (Hemavet 950FS). Blood samples were collected
from 34 pigs (Duroc) with a 60 kg (£3.5) body weight. Ten specimens with CBC parameters in normal range and
with no hemolysis were selected among 34 samples and used in this study. Regarding leukocytes parameters, white
blood cell (WBC), neutrophil (NE), and lymphocyte (LY) counts showed a low daily variation (coefficient of
variation, CV), whereas monocyte (MO), eosinophil (EO), and basophil (BA) CVs were significantly high (19.7, 56.9,
and 53.3%, respectively). On the other hand, all parameters of erythrocytes and thrombocytes showed stable daily
variation. All parameters of leukocytes and thrombocytes were significantly reduced as storage time passed (P<0.01
or 0.001), except for lymphocytes (P=0.535). However, no significant differences were observed in parameters of
erythrocytes from blood up to 120 hours. From above results, we assert that Hemavet 950FS is useful in analyzing
CBC, except for MO, EO, and BA. For accurate detection of leukocyte and thrombocyte parameters, analysis should
be performed within 4 hours after blood collection when using Hemavet 950FS. On the other hand, parameters of
erythrocytes could be stably detected for at least 120 hours after blood collection.
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(red blood cell, RBC), 3| ==
G &4 &(hematocrit, HCT),
corpuscular volume, MCV), 3

ZH](hemoglobin, Hb), 4
it AdT- &% (mean
g7 A4 "H(mean
B AT IR
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Table 1. Results and coefficient of variation from one sample run on ten occasions for leukocytes and
thrombocytes parameters
tems" Leukocytes (><103/ul) Thrombocytes
WBC NE LY MO EO BA PLT (x10%l) MPV (fL)
Normal Range 11.0-22.0 3.1-11.2 4.3-13.6 0.2-2.2 0.1-2.4 0.0-0.4 325-715 5.0-20.0
1 20.08 9.03 10.20 0.53 0.31 0.01 338 12.1
2 18.72 8.54 9.18 0.73 0.25 0.02 320 11.8
3 17.22 7.79 8.64 0.62 0.13 0.03 318 11.7
4 18.14 8.01 9.25 0.67 0.18 0.02 296 11.7
5 18.76 8.22 9.65 0.65 0.19 0.04 324 12.1
6 18.16 7.71 9.72 0.47 0.22 0.03 322 11.9
7 18.66 7.89 9.56 0.61 0.52 0.07 318 11.7
8 17.60 7.22 9.14 0.60 0.60 0.05 327 12.2
9 17.82 7.24 9.41 0.40 0.71 0.07 350 11.8
10 18.52 7.65 9.86 0.41 0.55 0.05 314 12.2
CV, % 430 7.03 4.62 19.70 56.86 53.31 4.43 1.76

YWBC, white blood cell; NE, netrophil; LY, lymphocyte; MO, monocyte; EO, eosinophil; BA, basophil; PLT, platelet; MPV, mean platelet volume; CV,

coefficient of variation

Table 2. Results and coefficient of variation from one sample run on ten occasions for erythrocytes parameters

Hems” RBC Hb HCT MCV MCH MCHC RDW

(x107uL) (g/dL) (%) (fL) ) (g/dL) (%)
Normal Range 5.00-8.00 10.0-16.0 32.0-50.0 50.0-68.0 17.0-21.0 30.0-34.0 12.0-27.0

1 7.99 13.6 49.8 55.2 15.1 273 19.4
2 7.84 12.5 44.4 56.6 15.9 28.2 19

3 7.67 11.9 43.7 57 155 27.2 18.8

4 7.77 12.1 44.1 56.7 15.6 27.4 18.6

5 7.88 12.2 45.0 57.1 155 27.1 19.1

6 7.97 12 45.6 57.2 15.1 26.3 18.4

7 7.85 12 44.4 56.6 153 27.0 18.6

8 7.53 116 424 56.3 15.4 27.4 18.6

9 7.59 12.1 43.7 57.6 15.9 27.7 18.7

10 8.00 123 45.4 56.7 15.4 27.1 18.9

Cv, % 2.13 4.40 4.40 1.14 1.80 1.80 1.57

”RBC, red blood cell; Hb, hemoglobin, HCT, hematocrit, MCV, mean corpuscular hemoglobin; MCH, mean corpuscular hemoglobin; MCHC, mean
corpuscular hemoglobin concentration; RDW, red cell distribution width; CV, coefficient of variation
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Table 3. Changes of leukocytes and thrombocytes parameters in blood by time passed

Items” 0 2 4 8 24 48 72 120 CV,% SEM P value
Leukocytes
WBC (x10°/uL) 15.8" 15.9° 152° 153 143" 140" 133" 11.9° 9.6 0.31 0.007
NE 517 487" 451" 427 373%™ 347 286¢ 228 25.6 0.16 < 0.001
LY 9.87 9.91 9.63 9.62 9.20 8.59 9.26 8.66 55 0.19 0.535
MO 0.51° 039" 034 0.34° 0.32° 0.60° 037" 047 241 038 < 0.001
EO 024 040°  060* 084 075" 099" 058 034 43.7 051 < 0.001
BA 0.06' 0.09° 012  0.19* 024" 0.33" 021°  0.11% 53.1 0.14 < 0.001
Thrombocytes
PLT, x10°’uL 211° 236™ 239 277° 153°  96.00° 8867 69.56° 466  10.04 < 0.001
MPV, fL 8.91" 8.63" 8970 872 912 7.97° 6.70° 6.42° 13.0 0.15 < 0.001

Data are mean.

YWBC, white blood cell; NE, neutrophil; LY, lymphocyte; MO, monocyte; EO, eosinophil, BA, basophil; PLT, platelets; MPV, mean platelet

volume; SEM, standard error mean
*dMeans without same superscript significantly differ (P<0.05)

120 WBC 150 NE
D § T
100 TR ] e e
80 1 ab ab be ¢ ¢ 50 # ab b ¢
60 - d 1 d g %
f
o 40 0
c 0 2 4 8 244872120 0 2 4 8 244872120
£
T 120 L 200 Mo
2100 | edmdind] 150
> ] ab ab ab ab p I
o & 50 ,Wa%
%’.’ Cc ¢ ¢ c
C 40 0
= 0 2 4 8 2448 72120 0 2 4 8 244872120
(9]
£ L PLT 140 MPV
100 o2 A 100 e drfg—in
o | b b b d d q 20 ,abab abab a\t\%i%
c 60 b
0 40 < <
0 2 4 8 244872120 0 2 4 8 244872120
time after collection of blood (hour)
Fig. 1. Mean (£SD) change percent observed in complete

blood cell count result on storage of blood at
4°C. WBC, white blood cell; NE, neutrophil;
LY, lymphocyte; MO, monocyte; PLT, platelets;
MPV, mean platelet volume; The x-axis presents
the time after collection of blood (hour). The
y-axis presents the change of percent from value
on time 0.
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Table 4. Changes of erythrocytes parameters in blood by time passed
Ttems" 0 2 4 8 24 48 72 120 CV,% SEM P value
RBC, x10°uL 8.24 8.09 8.07 8.05 8.07 8.07 7.86 7.95 137 0.07 0.967
Hb, g/dL 12.76 12.65 12.86 12.96 12.86 13.31 12.93 13.12 1.60 0.08 0.628
HCT, % 4093 4041 40.95 40.18 39.83 4137 38.85 39.82 2.00 0.34 0.703
MCV, fL 49.73 50.04 5082  49.95  49.41 5157  49.45 50.21 1.46 0.28 0.556
MCH, pg 15.52 15.68 15.95 16.12 15.96 16.55 16.59 16.69 2.71 0.14 0.272
MCHC, g/dL 3122 3134 31.43° 32280 3230 3220" 3352 32,19 233 0.16 0.007
RDW, % 20.74 2085 20.80  20.84 2087 2072 2095 20.94 0.40 0.10 0.999

Data are mean.

l)RBC, red blood cell; Hb, hemoglobin, HCT, hematocrit, MCV, mean corpuscular hemoglobin; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular

hemoglobin concentration; RDW, red cell distribution width; SEM, standard error mean

“Means without same superscript significantly differ (P<0.05)
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