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Immune Effect of Different Vaccine Combinations of Porcine Reproductive and
Respiratory Syndrome On Piglets
JIANG Xinghua
[JOFUNHWA Biotechnology (Fuzhou) Co., Ltd., Fuzhou, Fujian 350014, China)
Abstract: [Objective]l Four combinations of Porcine reproductive and respiratory syndrome (PRRS) vaccine including live
vaccine and inactivated vaccine were designed to improve the best immune effect for piglets, which would provide the
reference for the formulation of PRRS vaccine prevention and control program. [Methods] A total of 25 piglets aged 28-35
days were randomly divided into 5 groups. In group A, piglets were firstly immunized with the live vaccine of PRRS (CH-1R strain)
from manufacturer A and secondly immunized with the inactivated vaccine of PRRS (CH-1a strain ) from manufacturer A at an
interval of 14 days. In group B, they was firstly immunized with the live vaccine of PRRS (strain CH-1R) B and secondly
inactivated with the inactivated vaccine of PRRS (CH-la strain) from manufacturer B, respectively. In group C, they was
immunized for two times with the inactivated vaccine of PRRS (CH-la strain) from manufacturer A. The interval of two
immunization was 14 days, and 2 mL vaccine was injected into each piglet muscle. In group D, they was immunized for two times

with the inactivated vaccine of PRRS (CH-1a strain) from manufacturer B. Group E was the control. The levels of cytokines (/L-2,
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IFN-y, IFN-a, TNF-a) in peripheral blood were detected before and 1, 3, 5, 7 days after immunization. Blood samples were
collected before the first immunization, 14 days after the first immunization, and 7, 14, 21 and 28 days after the second
immunization to detect the levels of antibodies anti-GP5 protein and N protein. All groups were challenged with PRRSV at the
28" day after the second immunization, and body temperature was detected for 21 days after PRRSV challenge, and necropsy
was performed at the 21" day after the PRRSV challenge. [Results] The test results showed that the mRNA expression levels
of cytokines in all groups showed different change trend in control group after first immunization, the /L-2 expression levels
decreased along with the increase of day age, but it in group A, B were significantly higher than those of group C, D, E at the
3" day; the expression level of /FN-y in groups C and D were significantly higher than those in groups A and B at 3" day, 5"
day and 7" day; the expression level of /FN-a in group B was significantly higher than that in other groups at the 3" day, 5"
day and 7" day, and the expression level of TNF-a in group A was significantly higher than those in other groups at the 7" day.
After PRRSV wide strain challenge, the temperature of the control group rose quickly and high, and the duration of high
temperature was long. The temperature of piglets in groups B increased less, and quickly returned to normal temperature. After
immunization, the antibody level, antibody positive rate and challenge protection rate were the highest in group B.

[ Conclusion] The immune effect of live vaccine and inactivated vaccine of PRRS combination immunization is better than

that of inactivated vaccine combination immunization, and the immune effect of vaccine from manufacturer B is better than

37 %

that from manufacturer A.

Key words: different vaccine combinations; live vaccine of PRRS; inactivated vaccine of PRRS; immune effect
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Table 1

Information table of immune in each group

H— G

The first immunization

HoBE (—H)E14d)

Second immunization

251 o (14 days after the first immunization)
Group Total /3k - i i -
PR Fe Tk Prile= BEHIRRY E R IRES F&
Vaccines Immune type Dose/(mL- 9{1) Vaccines Immune type Dose/(mL- 9{1)
A4l A Group 5 PRRSVEFE T (A e 2 PRRSKIEREH (A) WL 2
B4l B Group 5 PRRSYE#ET (B) WL 2 PRRSKiFEEH (B) WE 2
C4 C Group 5 PRRSKEREEH (A WL 2 PRRSKHEEEH (A WE 2
D41 D Group 5 PRRSKIF#EH (B) WL 2 PRRSKiFEEH (B) WE 2
E41 E Group 5 KL K Wit 2 K AEE K WL 2

WEg: #4500 T % )5 28 d Il PRRS 5 %
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D) 519 iit 546 M. 2 M GenBank H % 5% 1)
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Permier 5.0 Fl Oligo 7.0 # 53t . & W 3 X eSS
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Table 2 Sequence table of related primers

ElEvEZ S

Primers names

SIS (531
Sequences (5'-3")

GAPDH-F TATGATTCCACCCACGGCAAG
GAPDH-R CCACAACATACGTAGCACCAG
IL-2-F AAGATGCAGCTCTTGTGTTGC
IL-2-R TCAACAGCAGTTACTGTCTCA
IFN-o-F AATCTCTCCCTTCTCCTGCCT
IFN-a-R CAGGAGGAAGAATGGGCTTGT
IFN-y-F CAGAAGCTAACTCTCTCCGAA
IFN-y-R TCTGACTTCTCTTCCGCTTT
TNF-a-F GAAGACACACCCCCGAACAGG
TNF-a-R CGGCACTGAGTCGATCATCC
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2) A RNA B2 HU K cDNA B4 . 3% I8 % 35
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DS Ty iy
Relative expression level (folds)

Ho 5 I (8]
Time after immunization/d
(D) AR S S A NEG FEER, ARFERREXEREE
(P<0.05); (2) A. B. C. D. EERARAREHN, HekER
WE 1. B2, 3. 4.

1) Comparisons between groups at different time points were represented by

lowercase letters, with different letters representing significant differences
(P<<0.05). 2) A, B, C, D and E represent different immune groups, and their
immune information is shown in Table 1. The same as Fig. 2, 3, 4.
E1 TENELEEIL-2EETK
Fig. | Changes of IL-2 content in each group at different time
points
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Fig.2 Changes of IFN-y content in each group at different time
points
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Fig. 3 Changes of IFN-a content in each group at different time

points

2.1.4 TNF-a %A%  TNF-o AJ {2 2k 40 88 5 534k
PPN . RAENT . PUMIESVEA, T U A IFN-
yIRPUR AR . N 4 AT B, XHHRYLAY TNF-a &%
WA THEE X BT, BIASE AR, HAbAd
25 B ) SR A Y T AL, HOF C4lAR W

Tt HABHSA T M LT, Hod A 4178 7
dit BT, HmTHAMmA; K4 87R, BT D4
)5 3 d 1Y TNF-a 53R ZEF AR E, HM&AR
[Fi) Bsf ) A2 () TNF-o 7 35 W 3 8 TP B4, 1 d i
D ZH B THALR 4L, 7df A B E S T HMA
41, 7diF B, C. DA N B EF®m FX A, v W,
A TNF-o 2 5 78 S J5 YA R ) B 3 1 b TRk
B, WA, B ZKIEEHAGHDA
fE—f )5 1 d B 3 s THAA 4L, AT RIGENS
RIGREVT AU A AL 7 di B 5 T HAB A4, i3
B B | R B 7 0 SRORE RN AER .

Ei.g mE EA @B oC OD
T 40
H2 35
¥ 30
®z 2.5
z£8 20
=213
510
205
€0
& 0 1 3 5 7
G Ji B (1]

Time after immunization/d
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Fig. 4 Changes of TNF-o content in each group at different

time points
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Table 3 Positive rates of antibodies against GP5 proteins after immunization in different groups CEAL: %)
5l — ARl —fJE14d “HRJATd “HJE14d “HJE2ld “HJm28 d
(‘;ro Before first 14" d after first 7" d after second 14" d after second 21" d after second 28" d after second
up immunization immunization immunization immunization immunization immunization
A Group A 0 0 20 60 80 100
B# Group B 0 0 20 80 100 100
C# Group C 0 0 0 0 20 20
DZ Group D 0 0 20 20 40 60
E4L (D
Group E 0 0 0 0 0 0

(Control)
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Table 4 Positive rate of N protein antibody in different groups after immunization CHAL: %)
S5 Al —HuE14d “HETd “hJF14d “hJF21d “hjE28d
(;r Before the first 14" d after the first 7"d after second 14" after second 21"d after second 28" d after second
oup immunization immunization immunization immunization immunization immunization
A Group A 0 0 40 60 100 100
B# Group B 0 0 60 80 100 100
C# Group C 0 0 0 20 20 40
DZH Group D 0 0 20 40 60 60
E4H (XHHED
Group E 0 0 0 0 0 0
(Control)
180 f -4 A B -C ®D —@E 2.5 —A&-A %B —¢-C D @&E
160
140 | 20T
, 1201 w315
m % 100 bl
> » & L
%j O 80 & 1.0
B2 60t
40 | 05
20 ¢ 0 L o '
0 3 —3—3 0 114 27 214 221 228
20 0 114 27 2-14 0 221 228 A

G R I

Time after immunization/d

1-14dRE—%J5 14d, 227dREZRG7d, 2-14d, RE %
Ja14d, 2-21d, REX _HRJ521d, 2-28d AKX _%RJ528d.

1-14 d represents the 14" day after the first immunization, 2-7 d
represents the 7" day after the second immunization, 2-14 d represents
the 14" day after the second immunization, 2-21 d represents the 21"
day after the second immunization, 2-28 d represents the 28" day after

the second immunization.
5 AEHE%E GPS ERIMMAKTE
Fig. 5 GPS5 protein antibody levels in different groups after
immunization
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41 °C MR . X IR WO SRR T IR BT, AT 3d
TE 40 °C o7, SRIG4REE BTF, 4 4 RIFURTHE 41 C

Time after immunization/d

1-14dfRE1HJE 14d, 2-7dRE20J57d, 2-14d, RE2 %
A 14d, 2-21d, fRE2%)521d, 2-28d fRE2 47 28d

1-14 d represents the 14" day after the first immunization, 2-7 d
represents the 7" day after the second immunization, 2-14 d represents
the 14" day after the second immunization, 2-21 d represents the 21%
day after the second immunization, 2-28 d represents the 28" day after

the second immunization
Eo6 AEE%RENERIEFKE
Fig. 6 N protein antibody levels in different groups after
immunization
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Table 5 Challenge protection rate of different groups
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Group Challenge protection rate/%
A Group A 80
B4 Group B 100
C# Group C 40
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B4 ) Group E (control) 0
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Fig. 7 Body temperature change curve of each group after challenge
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Fig. 8 Lung lesions in each group after challenge
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