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Abstract

This study was performed to evaluate the effect of commercial swine mycoplasma vaccine
(M+Pac® Schering-Plough Animal HealthCo.) at different vaccination time-points. Total 139
piglets were moved to experimental farm after weaning and were randomly allocated to 3
treatment groups and 1 control group. Piglets of 3 treatment groups (A, B and C) were
vaccinated twice at 1 and 3 weeks (A group), 3 and 5 weeks (B), and 6 and 8 weeks (C),
respectively. All vaccinates showed higher antibody titers compared with nonvaccinates, and
maintained to finish (P<0.001). Performance and RBC/WBC count showed no significant
difference between groups. Vaccinates at 6-8 weeks showed better effect on decrease of
clinical sign compared with vaccinates at 1-3 weeks and 3-5 weeks and nonvaccinates.
Also, lung lesion assessment showed significant difference between vaccinates at 3-5 weeks
and 6-8 weeks, and nonvaccinates and vaccinates at 1-3 weeks (P<0.05). Vaccinates at 3-5
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weeks showed 63.6% of reduction rate in lung lesion score, which is the lowest lung lesion
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score in comparison with other groups. In conclusion, these results suggested that vacci-
nation at 3-5 weeks or later may be more effective than earlier vaccination.
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Table 1. Experimental design
Group Head Treatment Vaccination  time-point

A 40 Vaccinates At the age of 1 and 3 weeks

B 39 Vaccinates At the age of 3 and 5 weeks

C 40 Vaccinates At the age of 6 and 8 weeks

D 20 Nonvaccinates Control
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Table 2. Composition of commercial
vaccine used

Ingredient Volume (per ml)
M hyopneumoniae 0.25 ml4
concentration (4.5x10"CCU)

Oil adjuvant(Mineral 0.20 ml

oil/Tween80/Spang0)

Aluminum hydroxide 0.096 ml

adjuvant

Ethyl alcohol 0.02 ml

Glycerin 0.05ml
Gentamycin sulfate 30 mit

Ampicillin < bmg
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Table 3. Adverse reaction observed for 14 days post vaccination
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Symptoms  Gro
-up

Days postvaccination

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Congestion

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

=l ol o] w| >

Swelling

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

P
&

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

Depilation

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

Abscess

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

Granul—

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

oma

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

Depression

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/10

0/40

0/40

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

Pyrexia

0/40

0/40

0/40

/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

Ol W =] Il o W =i O] O @] 2| O] O @ | D] OB =] OO

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

—
[

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

Anorexia

0/40

0/40

0/10

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

w| >

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

D

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

Vomiting A

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

B

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

0/39

C

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

0/40

D

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

Group A Vaccinates

at 1 and 3 weeks of age, Group B: Vaccinates at 3 and
Group C: Vaccinates at 6 and 8 weeks of age, Group D! Non-vaccinates
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FoFEL 0062 H?. EARZMS 94
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B4 vpolmEekzoh s o] o
N AE 4 AN A BE B4ge
HlEs] sistel My WERAAY 38, £,
2R, 5§01 5% 4g, 99, 4877,
FE B9 QUFHE 25U% wEE A%,
AAFTOl ol MAHFRI Y 58, 5,
UE, 59, %o}F 5ol Tardel $agw

2 A, FE 59 Aasel §
e B354 FhekTable 3).

A4 g7 A7W HA vholmZ ez}
= A

< 77} 80lkg, 7.69kg, 7.71kg 2 7.69%kg°] <l
iz, 1209 olF ZEsAY Hi AFLE 10176
kg, 98.49g, 97.64kg % 9993kgol A}t 29
B FAFS 93.75kg, 90.80kg, 89.94kg 2
R24kgo 2 HT T dFEA S 78770 ¢,
763.00g, 795.76g L 775.08g°l i, AR QT
& 245, 242, 246 % 24607 WA Fo
HE AIRQT &S YAHETS A Fe o
£ 3 v Y-S Al #f24 e oz}t

AR THP>0.05).

Table 4. Growth performance of pigs vaccinated at different vaccination time-points

Group® A B C D
Number of animals 40 39 40 20
Ave. weight at weaning(kg) 8.01+1.58 7.69£1.90 7.71+1.22 7.69+0.90
Ave.weight at finish(kg) 101.76£7.25 98.49+8.93 97.64+6.90 99.93+4.60
Gained weight(kg) 93.75+7.05 90.80+7.28 89.94+7.82 92.24+550
ADG"(g) 787.79£61.42  763.00+41.92 755.76+51.76  775.08+54.29
Feed intake(kg) 229.53 219.37 221.47 226.959
ADFIY(g) 1,928.78 1,843.42 1,861.11 1,904.12
ADFI/ADG 2.45 2.42 2.46 2.46
Death or culled pigs 2 3 1 1

- Septicemia 1)

- Hernia (D @h)

- Hind leg failure (D (2) o))

*Group A® Vaccinates at 1 and 3 weeks of age; Group B: Vaccinates at 3 and 5 weeks of age;
Group C: Vaccinates at 6 and 8 weeks of age; Group D: Non-vaccinates
® ADG: Average daily gain; ‘ADFI:Average daily feed intake

Data are expressed as mean £ SD.
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ARG 713 Beke] #HAY Er EEiE s A=
173538 HETS A4dMA %f— 799 ¥4 1
T EXHAelY 7R 2%7F LEiH L,
36F8 HETS AFRAIE T 79 13:—, =
A@dola 2% 83doli= HdFow A%
FAH 172 F 377 ZEfE AV ﬂlA}Ela’Wr
6853 HETS @?ﬂﬂwﬂ 29 o 2%
o2 157 T, xaS AgAAg
5 799 F XA JMOWQE 177} =

S cH(Table 4).

ﬂli’i

dE HA U

)

AE AFA7E H A wlolmEe =Rt F
g oo WAl HFo mE wowHg &
Zat7] 9t 1, 3, 5, 6, 8, 18F#H H =3}
Ao #BAHFTFE 242 1074, FHETTS
554 & Al7IE=R A At M hyopneu-
moniae®] e A71E HHFANE A7
9leted IDEXX ELISA KITE ol &3kl OD
g 23394 A3s &3 2oFig 1).

13574 HF, 365-H HEL, 68F%H HEF
« 2 dxzwy 178 e M hyopneumoniae
of dfgt H 8 A gA] 7HOptical Density, OD)iz

A

Antibody titer (OD value)

Age (weeks)

Fig 1. Changes of Al hyopneumoniae serum
antibody levels of vaccinated or non-vaccinated
pigs as measured by ELISA.

Pigs in group A, B, and C were vaccinated
at the aged of 1 and 3 weeks, 3 and 5
weeks, and 6 and 8 weeks, respectively. Pigs
in control group were not vaccinated.

Lo 2 1t0]

e A
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0.043 2 0.061 +0.01401Q 1, 554 we]
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0.120, 0.067 £0.030 % 0.054 = 0.007°]Jt}. 6

#3858 wo HrdAFFA/HOoD)E Z
7} 0.341 +0.028, 0.244 = 0.0120, 0.054 *+ 0.023
9 (0,047 = 0.0063%F 0.316 £ 0.075, 0.242 * 0.120,
0.091 +0.104 2 0.047 £ 0.007°1 A}, 185 1}
Z3tAle] BT EHIA/HOD)E 247 0372 +
0.181, 0.382+0.231, 0289 +0.125 % 0.101 +
0.0427 0.304+0.189, 0.423+0.171, 0314+
0.140 2 0.198 * 0.049°] %1t}

/359 HET9 dA7IE 5FHoA s
stz 8FH A tha @AY M hvo-

pneumoniael FLAFA7IS 18FHAAME
= B e o aow of Ji‘s}t— Aekg

uglth 3579 YETe
A REed 3 hemon, GEra 1L
E 27 48 8FETY 2 '

< iz FHEEHZA7HOD)E 8F
Z Bo

7] A&t a7l
FAINE 1/3F
1875 o &

SAI AR o 2

2
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Table 5. Result of clinical signs of pigs vaccinated at different time-points

Group Clinical sign index lT'O’tall Reduction rate of
~— - - clinica inical si
Behavior  Respiratoy ——— Cought g (ot B
A 1.00£0.00 1.08+0.03 1.32£0.89 3.40+1.08 6.3%
B 1.00+0.00 1.0840.03 1.22+0.48 3.30£0.65 9.1%
C 1.00+0.00 1.00+0.00 1.1310.14 3.13+0.97 13.8%
D 1.00+0.00 1.21+0.78 1.42+0.72 3.63+1.04 0%

Group A:! Vaccinates at 1 and 3 weeks of age; Group B: Vaccinates at 3 and 5 weeks of age;
Group C: Vaccinates at 6 and 8 weeks of age; Group D: Non-vaccinates

? Scale: 1-normal, 2-mild depression, 3-serious depression, 4-death

® Seale: 1- normal, 2-mild disorder, 3-serious disorder, 4-death

¢ Scale: 1-normal, 2-mild cough, 3-serious cough, 4-death

Lung lesion score(%)

> | |
UL'*—* 7J~ j— A T

Group A Group B Group € Control

* significant(p=0 05)

Fig 2. Comparison of lung lesion scores (%)
of pigs vaccinated at different time-points
and non-vaccinated as a control |
Pigs in group A, B, and C were vaccinated at
the aged of 1 and 3 weeks, 3 and 5 weeks, and 6
and 8 weeks, respectively. Pigs in control group
were not vaccinated. Lung lesion scores of group
B and C are significantly lower than control group
(P<0.05).
Data are expressed as means and standard errors.
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X Ojo]ZEEtxnb My oyt Aol HEAE ol E1l0| et ey

2L 1-5% AL 13%(35.2%), 6-10%°1 HE WM BEx 3 oy oY v

M 55(135%), 11-15%) 4= 15F(2.7%) 2

HHAGAEF LS 51.4%(19/37)8 BATH 6/8FH el AaAelo] wel §4 Wy v
HEFL 1-5%0 A= 15%(38.4%), 6-10%9 o g pReo dAFFE BEG A, 1/3
A= 5F(12.8%), 16-20%°01M = 15(2.6%) = Fu HELAN FAEES B FFe TF
D AEL 538%(21/39)2 BT WA R (280%), Wt WS Bl FoE 185F(72.0%)°]
HETL 1-5%0 M= 75(36.8%), 6-10% 1 A Ak 367% HETH 68FE HFTS H4
= 3%(158%), 11-15%0 A = 25%(10.5%), WS Bl F5£E 1563% 9% 25705%), T
20%°l A = 15(5.3%), 21-25%°) A+ 1T<5..a HEHS B F4E 18F(94.7%)9F 19%(90.5
%) HAGSLAES 73.7%(14/199% HAvh %otk oA FAHHE Wl Fre
WAL S o] vlEhe] WA HELS A 45 (286%), WAHHE H T4 1057(714
BEo] vA mEE o, WMAHEIF A %2 et 1358 JFowd oz v
= 36FE HELo /MY Wk, 6/8F% WA wo Fgdi FAEWESES B W
WAHET, 1/3549 #HAHsT o2 v 3658 HEFH 6878 HETAMNE T
ks A ol *JEH@S_E A Uk th(Table 6).

Table 6. Prevalence of acute/chronic pneumonia lesion in pigs vaccinated at different time-points

Group N P‘féai;eilcy by size of pneumonia lesion(%) Incidence of Acute Chronic
pneumonia  lesion lesion

0 1-5 6-10 11-15 16-20 21-25 >26 (9% (94) (%)

A 37 12 16 6 1 2 0 0 25/37 7/25 18/25
(324 (432) 16.3) (27) (5.4) (0) (0) (67.6) (28.0) (72.0)

B 37 18 13 5 1 0 0 0 19/37 1/19 18/19
(486) (352) (135) (27 (0) () ) (51.4) (5.3) (94.7)

C 39 18 15 5 0 1 0 0 21/39 2/21 19/21
(46.2)  (384) (12.8) () (2.6) (0) (0) (53.8) (95) (90.5)

D 19 5 7 3 2 1 1 0 14/19 4/14 10/14
(26.3)  (368) (158 (105 (53) (B3 0) (73.7) (28.6) (71.4)

Group A Vaccinates at 1 and 3 weeks of age; Group B: Vaccinates at 3 and 5 wecks of age;
Group C: Vaccinates at 6 and 8 weeks of age; Group D: Non-vaccinates

Table 7. Prevalence of pleural adhesions in pigs with pneumonia lesion

Group N P1 P2 N1 N2
A 37 1/37(2.7) 0/37(0) 0/37(0) 0/37(0)
B 37 0/37(0) 0/37(0) 0/37(0) 0/37(0)
C 39 1/39(2.6) 0/39(0) 0/39(0) 0/39(0)
D 19 2/19(10.5) 1/19(5.3) 0/19(0) 0/19(0)

P1: Adhesion between lung lobes in pigs with pneumonia lesion

P2: Adhesion between lung lobes and pleura/pericardium in pigs with pneumonia lesion
N1: Adhesion between lung lobes in pigs with normal lesion

N2: Adhesion between lung lobes and pleura/pericardium in pigs with normal lesion
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