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Abstract: In this study, haematological traits, lysozyme concentration and T lymphocyte subpopulation as
markers of innate immunity were detected and compared among Landrace, Large White and a chinese
indigenous breed, Songliao Black pig. The animals were of the same age and kept under the same environmental
conditions to reduce non-genetic variation in immune traits; they were all apparently healthy and were
vaccinated by CSF live vaccine at 21 days of age. Except LY%, MO%, CD4 CD8 % and RDW, the other
detected immune traits were sigmficant difference between before (20 days) and after vaccination (35 day).
While the values of MCV, MCH, MCHC, MO%, CD4'CDE % and CD4'CDE/CD4 CD&' values decreased after
vaccination, the others increased. The values of WBC, GR, 1Y, MO, CD4'CD8 % and CD4'CD& % were
significant difference among Large White, Landrace and Songliao Black pig (p<0.05). Our analysis confirms that
Songliao Black pig has better mnate immune level than Landrace and Large White. The ammal resource
population was suggested to be appropriate to investigate further the QTL and genes contributing to
differences on these innate immune traits in pigs.
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INTRODUCTION

Ammal disease resistance 1s the result of mteraction
of innate (non-specific) and specific immunity and both of
them are under genetic control (Muller and Brem, 1991).
The innate immune system comprises the cells and
mechamsms that defend the host from infection by other
orgamsms, in a non-specific marmmer and 1s general
resistance to disease; it reflects the overall defense
capacity against diseases (Alberts et al, 2002). The
unprovement of the general resistance to disease for
enhancing the overall inmune function and identification
of these variants of immune traits may be suitable for the
genetic improvement through selection (Lamont, 1998).
However, immate mmmune traits and disease resistance also
umpact upon ammal performance. Genetically improving
disease resistance in pigs may or may not impinge on
performance, depending upon the pathogen and the
nature of the mfectious challenge (Colditz, 2002). Clinese
breed Meishan pig and western breed Large Whites pig
have been appeared to differ in resistance to a wide

variety of pathogens and also differ in various innate
immune traits (Clapperton ef al., 2005, Sutherland et al.,
2005). Genetic component to variation in several wmmate
immune traits has been reported in pigs (Edfors-Lilja et af .,
1994; Clapperton et al., 2005) and some Quantitative Trait
Llocus (QTLs) also has been identified in pigs (Edfors-
Lilja et al., 1998, Gong et al., 2010; Reiner et al., 2007,
Wattrang et al., 2005).

Haematological traits are essential parameters for
evaluating the health status of individual animals and
herds (Gong et al, 2010). Lysozyme concentration in
tissue fluids also reflect the number of activated
macrophages (Hyyppa et al., 1989). T-lymphocytes
represent an important cell population of the immune
system and perform a wide array of functions in immune
regulation, mflammation and protective immune responses
(Summerfield et al., 1996). Identifying the variants in these
innate immune traits would be a helpful step towards
exploring any link to disease resistance capacity and
improve a measure to advance general health m the pig. In
order to investigate the differences of innate immune traits

Corresponding Author: Yin Zongjun, Department of Amimal Science, College of Anmimal Science and Technology,
Anhui Agricultural University, Hefei 230036, China
2748



J. Anim. Vet Adv., 9 (21): 2748-2751, 2010

on different pig breeds and further build an animal
resource population for QTL mapping studies, we firstly
chose and detected the haematological traits, lysozyme
concentration and T lymphocyte subpopulation which
represent different aspects of mnate immunity. At last, it
also further compared the haematological traits, lysozyme
concentration and T lymphoceyte subpopulation before
and after vaccination among Landrace, Large White and
a Chinese indigenous breed, Songliao Black pig.

MATERIALS AND METHODS

Animals: The amumals consisted of 338 piglets distributed
n three pig breeds mcluding Large White (169), Landrace
(84) and Songliao Black pig (85). All pigs were raised
under the standard mdoor condition m 2007 and 2008 at
the experimental farm of the Institute of Amimal Sciences,
Chinese Academy of Agricultural Sciences, Beijing,
China. All pigs were apparently healthy and vaccinated
with Classical Swine Fever (CSF) live vaccine at 21 days
of age.

Blood samples: Two measurements were performed on
20 days old and 35 days old piglets respectively. For each
piglet, 10 mL blood was collected via the external jugular
vein. The first blood samples were collected from each
piglet one day before the vaccmation (20 days ) and two
weeks after the vaccmation, the second blood samples
were collected (35 days). All blood samples were divided
mto two tubes: the first tube contained EDTA anti-
coagulant for the measurement of haematological traits
and T lymphocyte subpopulation; the second tube was
directly injected into VACUET TE® Serum Clot Activator
tubes for detection for lysozyme concentration.

Measurement of haematological traits and lysozyme
concentration in blood: Haematological traits which
consist of mainly three components, mcluding leukocyte
traits, erythrocyte traits and platelet traits were measured.
Total 18 blood parameters mnclude 7 leukocyte traits
(White Blood Cell Count (WBC), neutrophulic granulocyte
count (GRAN) and percentage (GR%), lymphocyte count
(LYMF) and percentage (LY%), monocytes count
(MONO) and percentage (M%), 7 erythrocyte traits
(Red Blood Cell (RBC), Hemoglobin (HGB), Hematocrit
(HCT), Mean Corpuscular Volume (MCV), Mean
Corpuscular Hemoglobin (MCH), Mean Corpuscular
Hemoglobin Concentration (MCHC) and Red Blood Cell
volume distribution width (RDW)), 4 platelet traits (blood
Platelet counts (PLT), Mean Platelet Volume (MPV),
Platelet Distribution Width (PDW) and Plateletocrit (PCT).
All these blood routine parameters were measured by

MEK-6318K type full automatic Hematology Analyzer
(Nihon Kohden, Japan). Lysozyme Concentration (LL.SZ)
1in serum was measured by turbidimetric analysis using the
lysozyme testing lat (Jiancheng Institute of
Biotechnology, Nanjing, China).

Measurement of T lymphocyte subpopulation in blood: T
lymphoeyte subpopulations (CD4'CD8%, CD4 CDE8 %,
CD4 CD8'% and CD4 CD8 %) were detected by EPICS
Flow Cytometer (Beckman-Coulter Company, USA) with
an argon laser with an excitation wavelength of 488 nm
and wing FITC-CD4PE-CD8 monoclonal antibody
(Serotech Ltd., England). The percentage of monoclonal
antibody CD8/CD4 cells was obtained for each sample
tested and the purity of the separated fractions was
>98%.

RESULTS AND DISCUSSION

Except LY%, MO% and RDW, the other detected
haematological traits were significant difference between
before and after vaccination by paired t-test (Table 1). The
values of MCV, MCH, MCHC and MO% decreased and

Table 1: Comparative analysis of haematological traits, T lymphocyte
subpopulations, lysozyme concentration before and  after

vaccination
Before After
vac cination vaccination
Traits* (MeantSE) (MeanESE) p-value
WBC (g L™ 12.2440.31 18.49+0.39 <(0.0001
GRAN (gL 2.81+0.14 4.83+0.27 <(0.0001
GR (®9) 22.18+0.80 24.00+£0.91 0.0400
LYMF (g L7 7.46+0.20 10.86+0.22 <(0.0001
LY (%) 61.98+0.79 60.77+0.82 0.1400
MONO (g™ 1.98+0.07 2.77+0.08 <(.0001
MO (%) 15.83+0.37 15.27+£0.32 0.1700
RBC(gL™ 5.55+0.06 6.16+£0.07 <(.0001
HGB (gL™9H 113.42+1.14 118.49+1.36 <0.0001
HCT (%) 34.96+0.36 37.09+0.42 <(0.0001
MCV (fL) 62.95+0.27 57.73+0.24 <(0.0001
MCH (pg) 20.54+0.11 18.44+0.07 <(.0001
MCHC (g L™ 326.1241.24 320.37+1.15 <(0.0001
RDW (%) 17.62+0.17 17.74+0.18 0.6900
PLT (gL 395.24+9.34 462.4+10.69 <(.0001
MPV (fL) 9.69+0.08 9.09+0.08 <(0.0001
PDW (%%) 14.98+0.07 14.7240.07 <(0.0001
PCT (%0) 0.37+0.01 0.4£0.010 0.0100
CD4'CDS" (%) 8.63+0.23 10.38+0.27 <(0.0001
CD47CDE (%) 19.22+0.44 14.19+0.39 <(0.0001
CD4 CD8" (%%) 37.73+0.80 40.41+£0.62 0.0014
CD4 CD8 (%) 34.40+0.63 35.27+0.63 0.3165
L8Z (ueL.™YH 14.5145.67 16.96+6.67 0.0017

'WBC, White Blood Cell count; GRAN, neutrophilic granulocyte count;
GR% neutrophilic granulocyte count percentage; LYMF, Iymphocyte count;
LY% lymphocyte count percentage;, MONO, Monocytes count; MO%,
percentage; RBC, Red Blood Cell, HGB, Hemoglobin, HCT, Hematocrit;
MCV, Mean Corpuscular Volume;, MCH, Mean Corpuscular Hermnoglobing
MCHC, Mean Corpuscular Hemnoglobin Concentration; RDW, Red blood
cell volume distribution width; PLT, blood platelet counts; MPV, Mean
Platelet Volume, PDW, Platelet Distribution Width; PCT, Plateletocrit;
CD4*CD4 CDS'CD8 T Ilymphocyte subpopulation; LSZ, Lysozyme
concentration
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those of the other haematological traits increased after
vaccination. The values of WBC, GR%, LY and MO were
significant difference among Large White, Landrace and
Songliao Black pig (Table 2). The breed and age of pig are
umportant factors influencing immune response to various
mfectious challenges (Sutherland et af., 2005). In a study
for two Australian pig breeds, WBC and CD4". T
lymphocyte count of Large White are higher than Duroc
after leptospira vaccination (Nguyen et al., 1998).
Moreover, compared with the Large White, Meishan pig
has higher neutrophils and monocyte counts and lower
lymphocyte counts (Clapperton ef al., 2005). In this study,
WBC, PLT, GR% and GRAN of Chinese indigenous breed
Songliao Black pig were higher increased after vaccinated
with CSF live vaccine than western pig breed Landrace
and Large White, this 1s similar to Meishan pig.
Lysozyme, also called bacteriolysin 13 found in
saliva and has been shown to have an antibody-
mndependent defense function (Hyyppa et al., 1989).
Lysozyme concentration in serum was significant
difference between 20th and 35th day (p = 0.0017) and
the value of L8Z was also increased after vaccination
(Table 1). Among three pig breeds, the value of .87 was
significant difference (p<<0.05) and Songliao Black pig has
higher level than Landrace and Large White (Table 2).
Lysozyme was synthesized and released by macrophages,
the elevation m lysozyme levels consequent upon the
growth of antigemc tumors may be a reflection of an
increase m the number of macrophages (Currie and Eccles,
1976). The results suggest that Songliao Black pig have

Table 2: Multiple comparative analysis for difference  value of
haematological traits, lymphocyte subpopulations and lysozyme
concentration in three pig breeds

Landrace Large white Songliao black

Traits n=84) n=169) (n=85)
WBC (g L) 4.41+0.910¢ 6.2240.560% 7.66+1.1200
GRAN (gL 1.57£0.520° 1.27+0.29¢8 3.9620.800°
GR (%) 2.20+£2.090¢ -0.69+1.240 7.53£2.4400
LYMF (g L% 2.43+0.5500 3.86+0.340F 3.07+0.630%
LY (%) -1.4742.220% 0.57+1.920° -5.45£2.310°
MONO (g™ 0.40+£0.2300 1.0440.12(¢ 0.6340.220%
MO (29) -0.76+1.140 0.14+0.530 -1.96+0.890
RBC (gL ") 0.78£0.190 0.6440.120 0.4420.150
HGB(gL™) 0.68+£3.4000 9.2642.310° 2.08+2.840%
HCT (%%) 2.20+£1.030 3.17+0.710 0.74+0.820
MCV (1) -4.50+0.440 -5.51+0.340 -4.85+0.340
MCH (pg) -2.88+0.340¢ -2.08+0.140F -1.51+0.140°
MCHC (g LY -22. 7645508 S3.55+2.21 00 1.50+1.810°
RDW (%) -0.12+0.330 0.07+0.180 0.160.220
PLT (gL™Y 49.42+27.55 68.65+19.46 83.22+21.49
MPV (fL) -0.35+£0.190 -0.66+0.100 -0.7440.120
PDW (%) -0.17+£0.130 -0.324+0.100 -0.1240.120
PCT (%) 0.02+£0.030 0.03£0.020 0.0440.020
CD4*CD8* (%0) 0.06£0.010¢ 0.0140.01¢° 0.03£0.010%
CD4*CDS (%) -0.05£0.0102 -0.094£0.01¢° -0.060,000®
CD4 CD8*(26) 0.03+£0.020 0.05£0.010 0.00£0.020
CD4 CDS (%) -0.03+0.010° 0.01+0.0107 0.03£0.010°
LSZ ((ug L' 13.3141.560° 15.9941.150% 16.92+1.140°

*8igned by small letters differ significantly at p<0.05

much more macrophages numbers than landrace, Large
White. T lymphocytes represent an important cell
population of the immune system. The detection of T
lymphocyte subpopulation by Flow Cytometer was
shown in Fig. 1. Three of four T lymphocytes
subpopulation except CD4 CD8 were very significantly
different before and after vaccination (p<0.01) and the
percentage of CD4'CD8", CD4 CD8" and CD4 CD8 T
lymphocyte increased (Table 1).

In addition, the percentage of three T lymphocytes
except CD4 CD8' was also significantly different among
three pig breeds (Table 2). The variation in the percentage
of CDA'CD8" T lymphocyte is confirmed increasing with
the age of the ammals (Summerfield et al., 1996). The
extrathymic CD4"CD8" T lymphocyte subpopulation of
swine contains MHC class 11 restricted antigen-specific
memory T helper cells and this CD4"CD8" T lymphocyte
subpopulation could be characterized as mature T
lymphocytes  morphologically and  phenotypically
(Pescrovitz et al.,, 1994). Lohse et al. (2006) also reported
that increase of CD4"CD8" lymphocyte may contribute to
host resistance against mnfectious diseases. Therefore,
CDA*CD8" T lymphocyte is an important reflection of
immune status in pigs. In this study, the percentage of
CD4A'CD8" in Songliao Black pig has higher level than
Large White but is lower level than that of Landrace
(Table 2). The results suggested Songliac Black pig have
better immmune capacity in three pig breeds.

In this experiment, various innate immune parameters
detected differences among three pig breeds and all
parameters belong to quantitative traits. Significant
differences of immune traits before and after vaccination
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Fig. 1. Alloantigen-specific response of porcine T

lymphocyte subpopulations and CD8 versus CD4
expression of the un-separated T lymphocyte was
detected by Flow Cytometer. The fluorescence
intensities of CDE (PE, abscissa) and CD4 (FITC,
ordinate) are displayed in two-dimensional
contour plot
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reflect whether immune responses or the strength of its
levels are induced. The compared results may indicate
Songliao Black pig has higher immune capacity or disease
resistance capacity than other two pig breeds.
Furthermore, the detected results also suggested the
pig resource populations can be used for QTL mapping
studies to detect genome regions contamning genes
contributing to differences of these immune traits in the

p1g.
CONCLUSION

We detected differences among Landrace, Large
White and Songliao Black pigs in several innate immune
traits before and after vaccination. Differences in the
measured immune traits could be because the breeds
differ m their basal levels of these traits and in ther
immune capacity. The results indicated the Chinese
mdigenous breed, Songliao Black pig, may has higher
unmune capacity or disease resistance than Landrace,
TLarge White. These results also suggested genetic
differences n these marker traits were provided evidence
for disease resistance capacity in different pig breeds and
the resource populations may be swutable for QTL
mapping studies to detect genome regions containing
genes contributing to differences in these immune traits.
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