Chapter 5

Discussion

RFLP analysis is useful in molecular biology for rapid differentiating of DNA

variation in many diseases. The nested-set RT-PCR for PRRSV amplification prior to

RFLP analysis was 100 - 1000 folds the regular RT-PCR (Umthun and

Mengeling, 1999). A PCR-b: — developed for differentiation
of PRRSV isolates (Wesley e ults from RT-PCR are not able
to determine the strain i RFLP analysis of typing
PRRSV isolates directl : curate and rapid (Cheon

and Chae, 2001).

Among the 5 selected fhai ":.ra: S fre génotype, the US genotype had 3

different cutting patterns and the ad 3 different cutting patterns. In

the US genotype, ;—;;""— “'g‘ € virus was able to

- ‘
distinguish the MLV viri I rom other PRRSV field isolates. Higcll could differentiate the

MLV vaccine frﬁ ﬁg] ﬁ%ﬂm?ﬂsﬂﬂﬂ ﬁphan Buri (02SP2,

02SP3) and 1 isSlate from Nakorn pathem (01NP2) ha the same Hinc ttmg pattern
as the q,\w lc-:]va a&m ‘Vj mum :‘-(f-ll ’;Qm zaltfr]w ae Ejphan Buri
isolates could be distinguished from the MLV vaccine virus by different Haelll cutting
patterns. Taken together, the 3 enzymes could be used for differentiation. Similar to the

previous study, the MLV and its parent virus, VR2332 could be distinguished from other
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PRRSV field isolates by Miul, Hincll and Sacll. The other restrictive enzymes, Haelll
(Madsen et al., 1998) and Mspl (ltou et al., 2001) were added, for more precise cutting
patterns. In the EU genotypes, Pstl and Clal were able to differentiate the EU isolates
from the EU MLV vaccine except for the Burirum isolates (02BR1) which had the same

pattern as the MLV vaccine. However, the Burirum isolate could be differentiated from |

the vaccine using Haell. In conclusion al combining with Haell with the

EU ORF5 product, the EU M Vaversar ‘ @fmm the EU isolates.

In this study, we di ial "z\ i g the same cutting pattern as

the MLV vaccines eithe t to the previous reports,

the field isolates had thé'RF ittifg pattems s :\. \ US vaccine in Korea Japan

and Canada (Cheon and Chge, 2000;toul et 17Caret al., 2002). Those countries
v 1_ ’ \

had been using the US MLV :;g:‘;,. before the in\)estigation. The MLV

vaccine using in those countries-m ore virulent strain (Nielsen et

-
-

al., 2001). Fortunately,"Fhailand ¢ ' vaccine. Only the killed

o ... T J
PRRSV vaccine is available. In these case, to distinguish the PRRSV vaccine strain from

other PRRSV ﬁﬂ|ﬁ\ﬁt§%swr% we%ﬂigﬁenzymes to obtain

more specific RﬂP patterns.  Alternatively, nucleotjgde sequence wodld be better to

wAIOBSNIMSATEN R

However, our number of PRRSV in this study was limited. More recent field isolates

needed to be studied for a better result, if the MLV vaccine virus was present in
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Thailand. If so, the vaccine virus may come with the imported breeder stocks or illegal
smuggling of the vaccine.

Our results were able to demonstrate the different cutting patterns of the
selected Thai PRRSV isolates. Those cutting patterns of the open reading frame 5

(ORF5) were able to divide the PRRSV isolates suggesting of the presence of genetic

variation in each genotype isolated ila is suitable for the RFLP study for
genetic variation since the an! ~dies ali @ these position (Pirzadeh et

al., 1998; Rowland et a'./ 2 bility fr \.,: ects genes encoding for

the more exposed pa ase of evading the host

immune system, the p -r\ -b to be shed to other pigs

and to establish persist 5 of the cutting pattern probably

caused by 1) the introduction NEW atian aréa or 2) local evolution. In case

of finding the different varia in_the vicinity areas, the genetic

_\H.-i» using contaminated

variability was possib C:

]
o ever, the virus probably

maintained in ﬁ ﬂsgﬁww ﬂlﬁs{weﬁq ﬂéﬁby several factors

including recomb%ation, random mutatjon or natural selection. Regarding to interstrain
recomt%tm:]:ﬁhﬂ ﬂbijMagoaym g‘?lo,s] sﬁwﬂat least 2

strains of PRRSV (Mengeling, 2002). It should be noted that the RFLP study was not

M|
semen rather by the loc evolution (Martelli et al., 2003).

able to determine the presence of the recombination. However, based on our ORF5

sequencing results, no evidence of recombination occurred in this study (unpublished
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data). The evidence of PRRSV recombination, in the field has been reported (Kapur et
al.,, 1996; Forsberg et al., 2002) as well as the experimental infection in the cell culture
system (Yuan et al., 1999; Joke et al., 2001) or in the pigs (Mengeling et al., 2000). In
addition, the genetic drift has occurred as suggested by Murtaugh et al (2003) that

many strains isolated in the early 1990's had no close relation to the current isolates.

Interestingly, most ORF5 varian 5.u y 3 0% selectuon and disappeared from
continuing passages in pigs == : In conclusion, the genetic
variation certainly is presen liso ». £S5, eVe hin the same genotype.

In order to stu

tes of PRRSV in both

genotypes, 01NP1 (U , the selected PRRSV

isolates, were used as t \ a PRRSV - free herd. After

inoculation, the pigs had conti ey ed groups and some transient

fever in the control group due to-ths d ration of fever in the 01NP1 -

infected pigs (2 - 10 ?m#‘ “was 10 ,.‘ﬁs‘f infected pigs (2 - 3

l
gy anorexia and rough

ﬁ“u‘ﬁi FNHNTNEIARF e v

seen in the O1NP1 - infected pigs. Onegbig (US/4) ) fromsthe 01NP1 - infegted group had
severe af\w;la ﬁﬂt‘iwy M’n‘i’slngallgfl :J ﬁoﬂolleotion.

Necropsy revealed severe bleeding at the anterior vena cava. The results suggested

days). Other relevant clifical signs including moderate letHz

that severe clinical signs were induced by the US genotype of the Thai isolates similar to

the previous report (Halbur et al., 1995a). It should be noted that, the pigs in the EU
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group had greater respiratory scores than those in the US group. However, the
increasing of relative humidity in the room of the EU group was higher.

Similar to the previous reports (Halbur et al., 1995b), the respiratory system had
the most remarkable lesions. Grossly pneumonia was characterized by multifocal,

mottled - tan areas, non collapsing, firm, rubbering with irregular and indistinct borders.

Microscopically, multifocal interstitial neumon; aractenzed by septal thickening
‘ yt

1 hy and hyperplasia and
accumulation cellular y

perivascular cuffing. Thegfgro

5es .with peribronchiolar and
een from 5 dpi, peaked
at 9 dpi and remained™seyére U ".-‘ ‘;ur ’ : ihoculated groups.  Similarly,
Stevenson et al. (2003) repoted opic lesions were observed

from 3 to 28 dpi and were mg eYere-2 aately 10 dpi. Normally, the lesions

are seen within 48 hours of infe 0 days and begin to resolve by 21

- 28 days post :gyf_ hﬁﬂ ) demonstrate PRRSV

= >
|

I
fected pigs at all necropsied dates= No PRRSV antigen was

detected in thﬁrﬁ éﬁfﬂ}ﬂlﬁﬁwm ﬁﬁnlarged from 2 - 4

times of normal Size approximately 9- 15 dpi an@icroscopica!lyﬂild to severe

~ATIAINIONLINERY, ..

Rossow et al., 1995). Both of inoculated groups had moderate petechial hemorrhage on

antigen in lungs of all i

the cortex of kidneys as early as 5 dpi and milder at 9 and 15 dpi. The renal lesions in

the previous reports were seen from 14 - 42 dpi and were seen in the pelvis and medulla
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characterized by mild periglomerular and peritubular lymphohistiocytic aggregates and
vasculitis (Cooper et al., 1997; Rossow et al., 1995). Interestingly, petechial hemorrhage
on the renal cortex compatible with the lesion of classical swine fever (CSF) was present
in this study. However, no evidence of swine fever virus antigen was detected in this

study using virus isolation or PCR for CSFV. Neutralization peroxidase linked assay

(NPLA) was gradually decreas

0, I, ndlcatlng that the antibody titers
 beligved @Chlﬂ hemorrhage found in

were actually maternal immadaity

this study was induced by 2¢ / 2R The nasal mucosa lesions
were detected early at.8¥dpi the -*‘ hinitis was seen as early
\\ N
as 12 hours post infecion (FOlligs gt.al., 19 C ~ '995; Halbur et al., 1996).
ﬂ‘i‘a_ ‘\\
The presence of PRRSV anti@enfin.thé dadsal ' (Unpublished datas) may imply that

4 \'

nasal discharge would be anothe 25 edding to another pig. The non

suppurative encephalitis and nea Sufk is were seen at 15 dpi similar to

other experiments that4f d%fler 7 dpi (Collins et al.,

1995; Halbur et al., 1995a). In co Sitision , the severity of the

e RN T

selected PRRSV isolates in Thailangr especially 0&P1 was able t induce severe
anesP o] SV T3 5 LY o ) ALl

and microscopic lesions in the PRRSV - inoculated pigs were seen in the lung and the

1992; Rossow et al.,

lymphoid tissues. However, microscopic lesions were also seen in the heart and brain.
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Less frequently, microscopic lesions had been described in kidney, nasal mucosa
(Rossow et al., 1995).

Finally, the RFLP study was able to determine that all selected Thai isolates did
not have similar cutting patterns to the MLV vaccine in either genotype. Genetic
variation definitely occurred in those isolates in both genotypes. The US genotype

1]
(01NP1) was of high virulence thal the 2883). Most lesions found in this

study were similar to the pEEMCUSITEPOTtS éxcepted [Or the kidney lesions. In order to

confirm those lesions, morg / $ = next experiments. However,

differential diagnosis PE f infection, sl : onsidered when petechial

hemorrhage was presefit at
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