Assiut Vet. Med. J. Vol. 55 No. 120 January 2009

Dept. of Poultry Diseases,
Animal Health Research Institute, Zagazig.

LABORATORY EVALUATION OF SELECTED

DISINFECTANTS ON GUMBORO DISEASE VIRUS
(With 2 Tables)

By
H.A.A. BAYOUMIE and I.A.A. MOHAMED*
* Dept. of Avian and Rabbit Med., Fac. of Vet. Med., Zagazig Univ.
(Received at 19/11/2008)

Sosmaladl (g b A B Ll il pgdaall anyd larall agdil)
dare G g€ S IS ¢ pa g dara o] 1 daa] aldid

o e Sl g b da Llaza aall yigdall g o gl uﬁf@cbﬁgﬁﬂm\)ﬂ\ Y °\)~;‘f‘3
Aol i al a5 35 sae suls ol Hsah e 5 smladl Gugod JJe a5 saalall
3535 o o) g edaally Alalaall 2ay 5 I (a gl A e s Gaob (e & jehadl)
O 5 Bl al) e (e daall s A U pial g Uy e ol Ay g 3 5
Llaay Aol o3 JMA (e Aeadial) il yedaall € 38 5 8 s g yued) gl S 53
- Al e (8 Gulall (alias] Glual Zada) Cluall 46y )l 8 ) sl
10° EIDsp/0.1 sl &b g il gl ash Lim i Lina 28 < jelaally laladll
G4 .10° EIDsp /0.1 ml ) <l gdaclly Alalaall say Camiail 38 2y jlall w38 il
Lo 131 815 10% EIDsp/0.1 Ml el (e ddbn iy (gl e (3 (il 5201 ¢ 3l
Dball sy 3355 1000000 Lias sl diibial) i jlall il o1l Sloaall Jil&all Lsnea
333510000« 10°EIDsp/0.1 ml bl (s s 58 5355 100 « 10° EIDso/0.1ml
999900 &=l )58 1000000+ 100 & sk ~ie 5 10°EIDsp/0.1 Ml Jlsall (5
Cogo daiill 038 o 5 10°EIDso/0.1 Ml el die s Y el 138 5 G5 528
Guoh e sl 4 e (mleds lea ) Gl @l Glall 3 Uad ) a8
36 liS load A g il Claa ) 2ae 8 (RliAY) dad - sl Ay jle ol Jiaad) laes
50: 1 sl dslae (G G sonell Osl S5 o Bas g sl all 038 JDA (e el
15 2 %99.93 Aoy (sl 4y sbie (aliasl ) ol 8 Cadadl) 13 05 6.2 OIS
Osd S OS 10001 Ay Cuddtll die 33883 60 22 99.97  Auniy; Adda
323 %99.7 Aoy gl 4 b (B (mliasl S il as chiaal By 6.5 Consouell
Ol S8 S a8 200 1 Caddl) L 4383 60 2 %99.99 54y 15
99.8 ¢ %99.6 At sl A le 8 palial Gaal 85 6.7 4l Gl
die o3gd 4y i il e Ulas 885 5l e 43860530 « 15 222 %99.9
O AV Rl e il s2a DA (e a5 %40 Ay &y gac 3l sa aladiul

1



Assiut Vet. Med. J. Vol. 55 No. 120 January 2009

& Omnsovel) sl S8 Of Lna g 388 2 emal) o) sally 2 gal) S e 3 ) )5l
o Sl 13 6 s cand) s Al )l sad 8 A gl o) gl Adlial any J slaal)
CBlle 883 9a 50 0S5 O Aatill o34 5 (a0 B T glly AW S 5 ) gaalall gy
Alanall gyl cani &y il o] L) (G i o Ll (s s AT B s 8
e s sind L @l jedaall Jlasiad die Ll Agliall Cag Jlall e |, Calidy L sa g
S YN 200:1 ¢ 100:1 ety 44a5 vie S ) e ld llaa 38 aa ) yiglall oS 5
38 Oy anill gl 3 saiS Alewiaal) () A e Gl 1S a1 58 530
%99.9 isi100:1  asaill Aliles ul€ A ol Jas Gug il & e (mid e
Grand) (5 30 Ol San s 4 saandl 3 sall 2 sm 8 Alleril 2ic Allas gilin jedaal) uaal
Glo o e 5508 4l AV 13a 5 4 slas o g uel) sl S isaly ) el B
sosalall g

SUMMARY

The efficacy of iodine and glutraldehyde containing compounds against
infectious bursal disease virus (IBDV) was assayed by comparing the
virus titer before and after exposure to each disinfectant. The test was
conducted at room temperature in presence or absence of organic matter
“40% foetal bovine serum”. The two tested disinfectants were effective
against IBDV under all test conditions and at the dilutions used 1:50,
1:100 and 1:200. In this paper a new method for calculation of viral
regression after disinfection, was devised as it gives a more reasonable
calculation.
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INTRODUCTION

Infectious bursal disease is one of the widely spreaded acute,
highly contagious diseases of young chickens that had lymphoid tissue
target with special predilection for the bursa of fabricius (Lukert and
Saif, 2003).

Disease prevention depends on proper disinfection of poultry
premises, proper management and specific active immunization
(Bayoumie, 1997).

Faragher (1972) stated that contaminated poultry premises is the
main source for IBDV infection, this is helped by the very stable
physicochemical properties of IBDV (Benton et al., 1967).
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The short life span of broilers (30-35 day) is insufficient to
generate active immunity. For this, disease prevention strategies should
run parallel to ensure successful poultry operation (Bayoumie, 1997).

Few scientific researches about chemical disinfection of IBDV
are available. The present work evaluates commercially available iodine,
and glutraldehyde containing disinfectant on IBDV in presence or
absence of organic materials after different reaction times.

MATERIALS and METHODS

A-Materials:
1- Samples for isolation of IBDV:

Samples for IBDV isolation were collected from a native saso
chicken flock 35 day old exhibiting 80% morbidity and 50% mortality.
The affected flock was showing signs and post mortem lesion specific
for IBD as described by Lukert and Saif (2003). Severely hemorrhagic
and inflammed bursae were collected for virus isolation (Rosenberger et
al., 1998).

2- IBDV live vaccine:

An intermediate (D-78) live vaccine strain kindly obtained form
Prof. Dr. S.Assily, Poultry Vaccine Dept., Serum & Vaccine Res. Inst.
El-Abbassia.

3- IBDV reference antigen and antisera:

IBDV “serotype 1” reference antigen and antisera were obtained
from the international marketing center, Cairo, Egypt.
4- Test system:

Embryonated chicken eggs (ECE) from a small native breeder
flock that received influenza vaccination only were used for virus
isolation, viral propagation, viral identification and testing disinfection
potency.

5- Foetal bovine serum:

Foetal bovine serum produced by “life technologies” obtained
from Bardisi medical. This serum was virus and mycoplasma tested, and
it was heat inactivated at 56°C for 30 min before use.

6- Tested disinfectants:
a- Glutraldehyde containing compound, (62.5 gm/liter) was tested as
antiviral agent against IBDV, at dilutions 1:50, 1:100 and 1:200.
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b- lodine containing compound 2.5% active iodine w/v. was
similarity tested.
7- Water diluents:

Under ground water from a commercial poultry farm was used
after being autoclaved.

8- Source of organic matter (OM):

40% solution of foetal bovine serum in autoclaved distilled water
was prepared, and was used as a source for organic matters as adapted
by Ismail et al. (1976).

B- Methods:
1- Sample preparation for viral assay:

Collected bursae were grounded. AGPT against reference IBDV
antigen and antisera was performed (Beard 1980), positively reacting
bursae, were further processed for virus isolation (Rosenberger et al.
1998, Senne, 1998). The CAM route was chosen for virus isolation,
specific mortality and PM lesion were recorded as previously described
by Hitchner (1970). Examination for heat resistance (56°C for 5 hrs) was
performed as described by Benton et al. (1967). Virus neutralization was
performed according to Thayer and Beard (1998).

2- pH measurement:

pH of tested concentration for both disinfectants in presence or
absence of (OM) was determined using an electrical pH meter (Jenway
3510).

3- Safety of disinfectant for the test system:

The tested dilutions of each disinfectant was inoculated in 5
ECE, daily mortality was recorded after neglecting the non specific
mortality.

4- Testing Virucidal activity of the selected disinfectants in presence
or absence of organic matters:

Isolated IBDV was 10 fold serially diluted once using sterile
saline and another in 40% foetal bovine serum. Selected test disinfectant
were diluted 1:50, 1:100 and 1:200 using the autoclaved under ground
water as diluent. A 0.5 ml of the viral saline suspension or viral serum
suspension was added to 0.5 ml of the tested disinfectant dilutions. A
reaction time 15, 30 and 60 min. was given for this mixture. Each
dilution at every reaction time was inoculated in 5 ECE via allantioc sac
route (AS) to ensure precise reaction time limits.

5- Calculation of disinfectant potency:
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Mortality of inoculated chicken eggs was daily recorded and was
specifically confirmed through the examination of inoculated CAM in
AGPT. Titer calculation was preformed according to Spearman and
Karber Cunningham (1973). Antilog 10 of the obtained titer was
calculated. Reduced virus titer (c) was calculated by subtracting the
antilog of post disinfection titer (b) from the antilog of virus control (a).
The percent of disinfection success (d) is obtained by dividing c/a.

6- Preparation of IBDV hyperimmune sera:

Some of the fertile chicken eggs were used to hatch a day old
chicks. The latter were eye inestillated repeatedly every four days with
the live intermediate IBDV vaccine until birds became 60 day old,
collected sera were examined with AGPT for IBDV precipitating
antibodies.

RESULTS

1- Clinical picture and necropsy findings in the field case:

The examined native saso flock was 35 day old, showed 80%
morbidity and 50% mortality. The PM lesion observed was, dehydrated
darkened skeletal muscles with subcutaneous hemorrhage on thigh
muscles; urate deposition in the urters; enteritis, the liver is enlarged
with peripheral areas of infarction, hemorrhages at the juncture of
proventriculus and gizzard, spleen is mildly enlarged with necrotic foci
on its surface, and the bursae were enlarged and surrounded by
gelatinous hemorrhagic fluid. Their plicae were also hemorrhagic.

2- Results of viral assay:
a- Virus isolation:

Embryo mortality due to inoculated bursal homogenate is shown
in Table (1). Precipitins specific for IBDV was observed after the 2™
passage. The 3" passage was performed for further adaptation on test
system. The PM lesion observed in inoculated eggs via CAM route was
congestion of embryo, paleness of liver with mild thickening of CAM.
Positive reaction of infected CAM in AGPT against reference IBDV
antigen and antisera is a preliminary indication for successful isolation
of IBDV.

b- Results of viral titration, resistance to heat inactivation and virus
neutralization:

Results are shown in Table (1)
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Table 1: Virological assay.

Tested dilutions Antilog | Neutralized
Items AGPT Virus titer 10 for viruses
123|456 virus titer
Viral propagation P1 | 0/5
P2 | 2/5 +
P3 | 3/5 +
Viral titration 5/5 | 5/5| 5/5|5/5| 3/5| 2/5 10°° EIDso/ 0.1 ml | 316228
Heat inactivation 5/5 +
56°C for 5 hrs.
V. neutralization
V.+ positive serum 5/5 | 3/5| 1/5/0/5| 0/5| 0/5 10> EIDso/ 0.1 ml 199  [125693
\/.+ negative serum 5/5 | 5/5| 5/5]4/5| /5| 1/5 105" EIDsy/ 0.L ml | 125892 |(99:8%)

3-Results of pH measurement and disinfection potency with iodine:

The pH of diluted iodine 1:50 was 6.2 this dilution reduced virus
titer 99.93% after 15 min. reaction and the reduction was 99.97% after
60 min. the pH of diluted iodine 1:100 was 6.5, disinfection success was
99.7% after 15 min. and 99.9% after 60 min., while the pH of diluted
iodine 1:200 was 6.7 and the disinfection success was 99.7, 99.84 and
99.9% after 15, 30 and 60 min. respectively.

The pH of diluted iodine 1:50 in 40% foetal bovine serum was
7.26 this dilution reduced virus titer 99.6, 99.8 and 99.9% at 15, 30 and
60 min. reaction times respectively, comparable results were obtained at
dilutions 1:100 and 1:200 at the same test conditions (Table 2).

4- Results of pH measurement and disinfection potency with
glutraldehyde containing compound:

The disinfection potency of dilution 1:50 of the glutraldehyde
containing compound couldn’t be tested because it killed all inoculated
ECE in the safety trial. The pH measurement of dilutions 1:100 and
1:200 was 7.5 and 7.6 respectively and the disinfection success was
99.9% similar results of disinfection success was obtained in presence of
organic matter at pH measurement 8.6 and 8.78 for dilutions 1:100 and
1: 200 respectively.
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Table 2: Virucidal activity of iodine, glutraldehyde containing disinfectant in presence or absence of organic matters, with _different dilutions and reaction times.
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DISCUSSION

Disinfection is one of the measures taken to break the cycle of
infectious diseases but it is not adequate alone Linton et al. (1987). For
implementing a disinfection plan, there are several important areas to be
addressed, this include assessment of cleaning, washing, disinfection and
evaluation (Dvorak, 2005).

Before selecting a disinfectant to use, several factors must be
considered. Some disinfectants are effective for routine disinfection
protocols while others are necessary for outbreak situation.

For effective disinfection protocol, consideration should be given
to the targeted microorganism, this involves the characteristics of a
specific disinfectant and environmental issues, additionally the health
and safety of personals (Ewart, 2001; Quinn, 2001; Sawicki, 2002;
Shulaw and Bowman, 2001; Grooms, 2003).

Test methods for evaluating virucide are more complex than
those adapted for evaluating bactericides, because the living host
required for the recovery of virus is susceptible for the toxic effect of
disinfectant (Linton et al., 1987). This was limiting factor prevented us
from testing the potency of 1:50 dilution of the glutraldehyde containing
disinfectant because this dilution killed the inoculated ECE, but the
mortality was 40% in ECE at dilution 1:100 of glutraldehyde containing
compound (Table 2). As for iodine dilution 1:50 killed 40% of ECE
while dilution 1:100 killed 20% ECE in the safety trials. Dialysis has
been proposed as a mean of removing or reducing the concentration of
disinfectant in a mixture to a level that wouldn’t be toxic for the host
system. (Blackwell and Chen, 1970). Boudouma et al. (1984) had
overcome this limitation by ultra filtration, while Linton et al. (1987)
pointed to the value of density gradient ultracentrifugation to solve this
problem. In our study dilution 1:200 proved safe for ECE and the
percent of disinfection success was comparable to the concentrated
dilutions 1:100, 1:200 for both tested disinfectants. So we didn’t had to
go through this troubling procedures.

Glutraldehyde is saturated 5-carbon dialdehyde (C5HgO,) (CHO-
CH,-CH,-CH,-CHO) (Linton, 1987). It is characterized by high
efficiency and broad spectrum. It achieves its effect through denaturation
of protein and disrupting nucleic acid (Ewart 2001). It is non corrosive
to metal, rubber or plastics (Morley, 2003). Thus it avoids the limitations
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met with formaldehyde (Lenton, 1987), but they are highly irritating to
humans by contact or inhalation and they are potentially carcinogenic
(Green, 1998; Quinn, 2001; Morley, 2002). Thus protective equipments
should be worn during its usage (Dvorak, 2005). The antimicrobial
efficacy of glutraldehyde depends mainly on pH and it is more active in
alkaline pH, and not affected by the presence of organic matter in
disinfection of IBDV (Linton, 1987). This may be due to the increased
alkalinity of solution which in turn kills IBDV.

In the present study the glutraldehyde containing compound
couldn’t be tested at dilution 1:50. At dilution 1:100 40% mortality in
ECE eggs was obtained; dilution 1:200 was safe for ECE and produced a
disinfection success 99.9% in presence or absence of organic matter
these results were similar to those obtained at 1:100 dilution so from
economic point of view 1:200 dilution can be used without risk for
disinfection of IBDV. Meulemans and Halen (1982) found that aldehyde
and complex disinfectant containing aldehyde reduced 4 log 10 or more
in the titer of IBDV; the virucidal activity was maximum after 60 min. In
the present study results of disinfection success were nearly equal at 15,
30 and 60 min. respectively.

lodine compounds are broad spectrum compounds of low
toxicity, low cost, easy to use, they do lose potency overtime, and not
active at high temperature (Jeffrey, 1995). Since these compounds lose
activity quickly in the presence of organic matter; they must be applied
to a thoroughly cleaned surfaces (Green, 1998; Kennedy et al., 2000;
Shulaw and Bowman 2001; Grooms, 2003).

lodine function by denaturating proteins, thus interfere with
enzymatic system of microorganisms (Jeffrey, 1995); concentrated
iodines irritates the skin, stains clothes, damages rubber and metals
(Shulaw and Bowman, 2001), they are also inactivated by QACS and
organic matter. Benton (1967) treated IBDV with various concentrations
of iodine complex, phenolic derivatives and QACS for a period of 2 min.
at 23°C and found that iodine is the only disinfectant having deleterious
effect on IBDV. On the other hand, Meulemans and Halen (1982) found
that iodines were not effective as disinfectant for IBDV so they didn’t
test its efficacy in presence of organic matter.

In the present study iodines were proved effective for
disinfection against IBDV at the tested dilutions and the different
reaction times, their activity in presence of organic matter was 99% .This
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effectiveness may be due to the alkaline pH recorded in presence of
organic matter, the later had a deleterious effect on IBDV as mentioned
by (Benton, et al., 1967) and this may not be the situation with other
viruses resisting alkalinity.

In the present study, disinfection success was evaluated by
comparing log virus titer before and after exposure to each dsinfectant.
Suppose!! Virus control is logl0® ElDso/0.1 ml and the titer after
disinfection was reduced to log 10° EIDs¢/0.1 ml. The difference is 10
as adapted by Thayer and Beard (1998). The antilog of 10°=1000000
VP(a)., the anti log of 10%= 100 VP (b)., and the antilog of 10*=10000
VP(c) calculation of titer reduction c/a % = 1% in one hand ,and the 10*
reduction titer doesn’t signify the actual drop in viral titer in another
hand .For this reason we adapted another method for calculation as
follow:

Antilog of 10°=1000000 as virus control; antilog 10°=100 after
disinfection for calculation of disinfection success =1000000 VP — 100
VP =999900 so the percent of disinfection success is 99.99% and this is
more logic calculation. This method can be adapted in calculation of
neutralization and viral regression in calculation of relatedness.
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