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Gumboro Vaccine Nobilis® Strain 228K

Goossen van den Bosch

Lntervel

Summary

Simce TO87 a highly vienlent sivain af the classiced infectious hursal disease vieus
bas been comsing clinical disease problems in the fleld This wvives &5 giving figh
mortalitg in yowne pullets and alve in braoilers.

Even dwi ap e ey vacebedion with the novawl indfermedicie vaceines comld nod
prevert the disedse.

The problem is thar the field vivus can pass o Bighey fevel of maternal antibodies than
fhe vacchne vims oo

S, before vou can vaccirate a flock the fleld vivas iy alveady present.

Therefore this o Iittle hi more invasive sirain 2288 way developed (o be gble o
veccinate birds with o guite high level af maternal anfithodies

With D78 vou can vaccinate a bivd with a VN titre of 2og 7 or fowver,

With 228K you can vaceinate o hivd with a VN fire of 2oe U or fower,

Field reials with millions of birds are described i this article, proving that 2285F iy
a very effecinve taal to prevent outhreaks of very virndent infections hursal disease.
Alser i the Dovess feinl it was proven that the vaccine had no negaiive orfluence an
coonoRilc IMportant pararielers af growth per day, foed comversion, mortality or
production index.

Tn the Netherlands where this vwoccine was wied on o big scale, the Gumboro
outhreaks iotally disappeared. Half o year afier the last ouitveak on g form peopls
e bkt nse DFS.
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1. Introduction

AsCiumboro Vaceine Mohilis Siran 228F 1
fully registered in Holland since november
L9991, i is imporant (o give s0mse more
infermaticn aboul thisvery eMestive instr-
ment 0 prevent field out breaks of very
virnlent classical Infectious Dursal Dizeass
Virus.

Since 1987, a highly virulent strain ofinfac-
tivus bursal disease virus (IBDV)YL or
Lrumboro disease virus, has been causing
clinical dizease problams in the field.

The causal virws, sehich has been isoladed in
Western Europe, South Africa, Thailand
and inthe Middle Last, isvervvirulent when
comparcd teall previcusly selied Gumbom
viruses, In 8PF chickens, infection with this
virus results in mortality rates of 80 to
100 These rates are extremely high when
compared to the 40% mortality caused by
the “standard” virulent Sumboro vicus 327
70 (Furagher).

The first coutbreaks generally occur in broil-
ers al the end o the Tttening peried, aller
the lourth week. Subsequently, the disease
appears earlier in successive flacks an the
same (o due e endamic infection.
Mortality rates vary from 5 to 25%,
Inreplacement pullets, martality rates of up
Loy 60% are observed, suggesting a dilTer-
ence In susceptibility between laver and
broiler chickens.

Thu course o the disease is aronund G days.
In infected tlocks, the clinical signs are not
specific hut inclhode lethargy, ruffled feath-
ers, watery diarchocs due e inereased water
mtale and lower teed consumption, and
suidden death, Typical lesions include
hacmorrhagie and enlarped bursae, depen-
erative livers, haemorthages in the thigh
muscles and kidneys with swollen tubules,

Research conducted at 'The Poultry Health

Institute in Thoom, The WNetherlands. showed
that this very pathogenie (eld virws coold

Wil Mewelarer

break through a higher level of maternal
immrmiunily dhan the vaceines which were on
the market at that thme, This was also
proveninthe field where even alterseveral
vaecinalions in a [Mock outhreaks of
CGumboro with high mortality oceurred.

[n comtrasl, in the aboralory SPF chickens
proved to be protected against a challenge
with a pathopenic Gumbora fiald isolate
when they had been vaceinated 7 days
before s ith anormal intermediate vaccine.
The problem 15 therelore that, in areas
where this pathopenic Gombaro Virus is
endemic, the birds wet field infectiombe [t
the vaccine can overcome the maternal
anlihodios,

What was needed was a more invasive
Gumbore vaccine
MohilisSlran 228E.

Crumbore Yaccine

2. The Gumboro Vaccine
MNobilis Strain 228

The ariginal material wsed forthe develop-
ment of Gumbore Yaccing Mobilis Strain
228 was a field virus izolated from a
non-vaccinaled MNock ol broiler chickens.
At the time of isolation, the flock was
suffering from a mild form of Gumboro
disease demenstraled by histological, patho-
logicaland clinical investigations.
Afterisolation, the virus was atlennated by
£2 sonseeulive passages in SPF chicken
BEgS.

3. Safety

In a trial in which two-weeks old SPF
chickens were vaceinaled wilh a normal
dose of the Gumbore VaccineNobilis Steain
2A8L, it appeared that the virus multiplied
vory rapicdly in the birsa,

Three davs after vaccination, alarge amaount
of virus could be detected in the bursa using
the anligen capture Elisa test
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OF course, this causes depletion of lym-
phoid cells in the bursa, but a very quick
recovary could be seen. This indicatas a
guick recovery of bursal Munclicn.

[Lowever, this vaccing 15 not meant for use
in chickens withom maternat anthadies,
[tisdesigned to protect chickens witl mod-
erale to high levels o maternal antibodies,
m such cases it has very little influence an
the bursa.

Al the Animal Health Service in Boxtel,
the Netherlands, o Irial was done with
maternally immune White Leghorm

chickens.
Table i Results of histological examination of the
hursa laken at 4 days posl vaccination,
Yateination WM fifre Tn Clon I listoloey af the bursa
a0 vaccing | atrimeot vacc, RL' Oedema  Lesions
3wk 228F T qint | Ads 1045
dwlis 228LE &7 oo | a0 0ol
Awks IR 19 Le1D | w16 [10

KL=Rodunecd Ivmphocylcs
HMunkes ol chickens showing this phancmencninumberof chickcns

4. Laboratory trials

The following laboratory experiment was
varrisd vut in order o evaluate lhe eapacity
elGumboro VaccineMobiliz Strain 228E (o
aive protection against Gumboro m WL
chickens with maternally derived
antibuodics.

Three groups {1-3) of highly immune WL
chickens were vaccinated with a widely
wied commercially available, inlermediale
type vaccine (vacelne Ayat either 3 weeks,
4 weeks or 5 weeks of age.

Three other groups (53-71, hatehed rom the
same parénl slock, were vaccmated with
Gumboro Vaccine Maohilis Steain 228E a
the same ages.

Groups | 1o 3 were housed ina Fapp (=
filtered air positive pressure) house incages,
Gireap b were SPF hirds nol vaceinated, bl
housed in the same Fapp house, to check if
the vaceing spreads to unvaccinated con-
Lriols,

Ciroups 3 to 7 were housed inanother Fapp
hamise, also in cAmes,

Giroup 8 were SPF bicds not vaccinaled, bul
housed in the same Fapp house, to check if
the 228L vaccine spreads 1o unvaccmated

lesited]
From this trial it was concluded that when “f”'l“"]”' -
the titre at the moment of vaceination is Groups 4 and & were fourw::el-.s old when
higher, the influence on the bursa issmaller. the orﬁherdgroups wete vaceinaled.
This means that the vaceine can safely be ¥ AcCinalion was done by individual oral
used in chickens having moderate levels of  0Stillation,
malernal anlibodics.
Table 2: lesulls of vaccination WL chickens with a high level of maternally derived antibodies.
Wuroing Ciroup Agre qr Hop W titra AGP
viaceinatinn  ac day of vaccination Zwhkspov  Dwks pov,
A 1 3 wevks BA fse 05
A 2 weels 0.2 0eoe 0410
A 3 Jweelks 11.1 0710 410
- 1 =50 053 073
FBE & Sweeks 75 55 3
228E 1 dwrceks LA 10710 L0710
ZIBE 7 Iweeks 0.9 10 B0
- 3 — <43 43 45
' Post-vaccination * Number positive from number tested
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4.1 Conclusions

- Naccine A did oot vesull in sero-
canversion in 5 weeks-old WL chickens,
while 228 resulted in seroconversion in
3 weeks ald chickens.
22EL vaccine spread easily o unvac
cinated SPF chickens in cages, while
vacceine A did not. This is a very impor-
tant feature.
I praciice, there will alwavs be a
variation in titres ol individual chickens
on the day of vaccination. T'he quicker
the vaccine spreads within a flock, the
arnallerthe chanee that the Neld vieus will
be able to break through,

Eight days aller vaceination, groups | o 8
were challenged with a virulent Gumboro
virus (Faragher TRTY S2/70, 100 CITy, per
animaly, This challenge proved that the
groups vaccinated with 2281 had immunity
against Gumbora, while the proups vacei-
nated with Vaccine A bhad no tmimunity,
except inthe case of group 3 which still bad
malernal immunity, Alse, proup 8 (he in-
contact SPF birds with the 223E vaccinated
aroups ) had cood immunity, while group 4
(the in-coniact SPF hirds with the A vacel-
nated zroups) had absolutely no inumuiity,

4.2 Concluosion:

- 228E Vaccine can breal through higher
level of maternal antibodies and spreads
mare within & flock than da the widely
used “mild intermediate™ vaccines [ Yac-
cine Ads a representative of this eroup),

5. Vaceination time

Lring the big field trial inthe Metherlands.
people al the Poulliey Health Serviee in
Daorn developed a tormula to caleulate at
which day the birds can be vaccinated after
having donean Elisa TBD (dilution | 5007 a0
day old.

Till now, anly a formula for broilers has
been developed.

In this trial 24 blood samples were laken
per broiler house, When the chickens came
from more parent flocks, then chickens
fraom every parent flack should be samplad
in a propertional way. The square roal is
taken from the individual Elisa titres and
afterwards (he average s delermined,
This square rooL operation s done because
the decline of the flock average during the
lime besomes then a straight line,

Fromthe average 22,3615 subtracted (22,36
is the square root from 300. and this is the
Litre where the birds can be vaceinaled),
The figure we have now has to be divided
bw 2,82 (this because the flock average
(oo the sguare rool trealed Litres poes
down every day 2 82},

The Ngure we have now — [ mives the age
in davs when the Nock can be vaceinated
with Chumboro ¥ aceine Mobilis Stram 2281
{thiz one has io be added hecause the Mock
is blood sampled at day | and notat day 0.

By using (his frmula we can predict The
vaccination age with areliability o' 0,7 day.

Vaccinalion age in days is

Averaee (rom Yindividual Ulres - 22,36 |
242

6. Ficld trials

6.1 Droilers

Bascd on the pood resulls obtained from
the laboratory trials, a series of field trials
was organized in arder to evalvate the
elMectiveness ol CGumboro Vaceine Nobilis
strain 228E under tield conditions.

These trials were carried out on 3 broiler
farms with a “Cumbora™ history.
YVaccination was done via the drinking
water,

The lime ol vaceination was determined by
measuring the quantity of maternal anti-
hodies against Gumboro atday one wilth an
Elisa test and a VN test,

W1 Mews|erar
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Theearliest vaceinalion age was 8 days, the
latest was 18 days.

The lowest *log YN titre at the tine

af vaccination was 7.4 while the highest
was 9.0,

All Nocks seroconyerted alter vaccmation
asdetermined in bath in the AGP lestand in
Lhe WM Lest,

Mome of the Flocks suffered from Gumbaoro
and the economic resulis were VEry pand,
The mortality lgures and the production
wdices of the 228E vaccinated flocks are
piven in Table 3 and compared with either
the same data from a previous Tock on the
same farm (L 1) or with another house not
vaceinaled with 228F on the same Farm
(E-00 at the same Lime.

starting ai day 10), Despite this, an out-
break ocoureed at 7Y weeks with 20%
mortality,

Rearing Mocks were vaccinated twice with
Crumboro Yaceine™Woebilis Stam 228E, with
an interval of 7 davs,

This was done because the maternal anti-
body level o rearing MNocks i= less unilorm
than in broiler flocks,

The first vaccination with Crambora Yac-
cine lobilisstrain 228E wasdone atan age
of hetween |7 and 26 days of age,

The #log ¥ N Litres oo the day of vaccina-
tion varied from 7.0 to 10,5,

The flocks sercconverted after vaccina-
tian and none sulTered Mrom Gumbaora.
Table & gives the mortality figuresup to 17-
18 weeks of age in the 2281 vaccinated

Tuble 4 Results of vaccination on broiler farms with  [Tocks compared with the same figures
i rmliora-histar from previous flocks (nol Guinboro Vac-
. cing Mobilis Strain 2281 vaceinated) on the
Flocks 228E vaceinated | Flocks not 228E vaccinated same Garm (E-x).
Flock Samort, Prod, Belation %omorl. Prod,
e index ! Tahle 3 Hesults of vaceination on
| pullel rearing Carms wiith a
ETR 197 SR/ R TR wGumboro history”
| 15 Ak 213 HESY 4l [l
ME il 215 (-1 &l %5 Flocks 2281 Flocks nol 228E
hIH 4.8 2% k=1 é3 ] vaccinated vaccinated
o5 4.8 0K (E-1) T3 gLy Floclk | % nwot. Relation | 24,
Average| 40 206 T3 [z I 17 k-1 | 302
L bt [ 7.1
=3 A8
Procuction ingdes %4 birds alive s erams ol wrowih per day -
[ feed conversion 2 14 L= <0
E-2 7
E-3 7
F=d 4

Interver

0,2 Layers

Similar experiments were carried our on
pullet rearing farms.Here apain, real
“Ciumboro problem™ farms were selected,
Uine farm had suffered from Gumbaro in
four consecutive [ecks, The last MNock had
been vaccinated |1 tmes (every 3 davs,

W1 Mewsletter
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.3 Conclusion:
From these trials it can be seen that
Gumboro Vaceine Nabilis Strain 2281
is exlremely helplulin solving Gumbor
problems in the field, Also, no adverse
renelions were seen at any time.
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Intéryel

South Africa

0.4 DBroilers

I South Africa, one integration conductad
alarpe Neld trial wlilizing Guinborn
Vaccine Mobilis Strain 228 {see figure 1.}
277 Million day-old broiler chickens were
i e, lssed in 143 brotler houases.
Fitty percent of the chickens were vacui-
nated ance with Gumbora Vaccine Nobilis
Strain 228E, and Milly pereenl were vawei-
nated three times using a “normal™ interme-
diate tvpa Gumbaro vaccine.

Adler vaccination wilh Gumboro Vaccing
Mobilis Strain 228E at 14 days of age, no
evidence afmortality or prowth deprazsion
wis seen, The dillerence 1o losses Tor Lhe
period 2242 days was 2.0% less mortality
in the broilers vaccinated with Gumbora
Waccine Mabilis Straim 228F.

Lo addition an advantage in growth rate was
seen of 3 grams per chicken,

Ma evidence of hmmunosuppression was
seen asmeasured by antibody development
aller normal MNeweastle discase vaccina-
tion progranumes.

“thaorn™, The Netherfonds

0.5 Broilers, pullets and broiler
breeders,
Besause considerable Gumbaore problems
had been seen in the field in The Nether-
lands during 1990, the governiment, under
prassire from the poaliry industey, allowed
the Poultry Health Tnstitute in Do 1o
prescribe Omnbora Yaccine Mobilis Strain
228E Tor use on Gumbarn problem farms
althougl it was ool vel registered al that
time, Linder this permission, nearly § mil-
lisn doses of Gumbors Vaceoine Nohbilis
strain Z28E were used between Oulobur
1990 and the end of March 1949].
Muost of il was used in broilers, bot a part
also in pullets and breiler breeders.

Although all these & million doses were
uzed on problem farms, (farms which had
suffered from Cumboro in the previeus
MNecksyonly fowrsmall Nocks (23,250 hirds
total} experienced outbreals of Gumboro
afterusingihe vaccine Total mortality from
these 4 vulbircaks was 624 hirds (3%,

Comparison of daily mortality after vaceination with differenl vaccines on a hig

broiler integration
Mortality %o

1
0o | Z77MillinD.O.C
143 Broiler houses
(L8112 Units (Split 50:50)
.7

(.6 2oL Advantage
rortalimy: 2605

(.5 I Cirevarthrate 50

0.4 -

0.3
0.2
0.1

22 23 24 25 26 27 28 29 30 31 332 33 34 35 36 37

B39 10 41 42
days ollape

)

I-G-_Ul'clup PN -Iﬂ.(_.h-'uup b

Lroup A
Group B

22EE {once vaccinated)

VED Mewsleier

Inrermediale Type (3 umes vaccinated)
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In three oul of these Tour oulbreaks, the
disease started one or two days aller
vaceination and this sugpeasts that, in fact,
the time of vaccination wus Lo lale,

In this trial an investization was alse made
Lo see iMhe sinmger Gumbaora vaceine had
a negative influence oo growth, Teed con-

versian, production index or percentage of

dovengrading. Nonegative inflluencecould
be detected an these very imporian|
LConamic parameters.

7. Conclusions :

- Intermediate vaccines, such as the
lntervel Gumboro Vaccine Nobilis D7E
have been shown o be capable of efTi-
clently preventing CGumboro outbreals in
commercial birds.

- i situations whers infection pressure is
high and very pathogenic Gumbore strains
are presenl. breakthroughs can, how-
ever, ocour, Cumbora Vaccine Mobilis
Strain 278F is a more invasive vaceine
which is able (o penctesie maiernal im-
munity at an earlier age.

- The vaceine has proven to be ex
tremely efficient in solving serious
Gumboro problems caused by very patho-
genic strains.

Mo negative side elTeels on ceonomi-
cally important traits could be detected.

8. WVaccination

The best method of administration ol

Gumboro VaccineMNobilis Stain 2281 s via
the drinking water.

The vaccine has been shown to be capable
al breaking (hreouph a matarnal antibody
level of *lag 9, exproessed g5 virus neutrali-
ration titre.

This is an Lilisa titre of approximately 300
{dilution 1:5007, This doas notmean thatthe
vaceine absolutely does nod work in the
presence ol higher antibody levels, bul thal
Lhe vaeeination response takes longer and
is not complete,

It is important that the parent stock has a
unilirm level olanlibodias against 131,
Lixperience has shown thal, lallawing (he
use of IBD emulsion, vaccinated flocks
(progeny are “emulsion chickens™) have a
more uniform titee than that seen in flocks
where no 1B emulsion bas been used
{propeny are “non-emulsion” chickens). It
is therefore casier (o delermine the opti-
mum time of vaceination for “emulsion™
chickensthan it is for “non emulzion™ chick-
2o,

Faor bath groups it 15 best to determine the
maternal anlibody status at dav-old and to
caleulate when the chickeus can be vacci-
nated

In Beerilers the dire goes down one lag step
every 4 days, and in lavers this happens in
4.5 to 5 days.

In general, il is ned wise to vaccinate very
early, unless Gumbore breaks oceorred
very early, in the past

Vaccination time;

The vaccination programme depends largely
upe the local silualion. Asa puideline the
following programme can be used @

Brailers:

Vaccinationape
“Emulsion™ chivkens  day 14 - day 17
“Mon emulsion” chickens  day 8 -day 12

Lavers / brecders ¢
“Ernulsivmn” chickens  day 21 +day 28
“Mon emulsion” chickens  day 14 = day 21
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