Iranian Journal of Animal Science ol ol
Vol 51, No 3, Autumn 2020 (193-199) i ”"Lc
DOI: 10.22059/ijas.2020.304474.653784 (/Y12 (2) 1WA 5l V5 Ll DY 850

e Ogauilipns 19 Blio (D95 gab (o0 g IS p pustin T Yyg0l gud S 55b WU () g
S 9 Solew

TGoUT Jboor pomiy Loy 9 ' 50810 15 0 o ¢! (63985 g bs™
Ol s ooy oils (Kb ool oSSl «(65 ) 3w #5095 Lkl )
Ol 37 Sbal 331 sk SKdS b ranas (5 S a gal 21 Y
(OYR8/0/N 8 15 pdy b = AFAR/E/Y il 5o 0 )0)

oS>

4

Jool> sl gty s (Tsukamurella inchONeNSIS) i oK/ Y, pols g 0 dddad 1 (554 S (s 2 ) shaie 4yl anlllae
4 g dndad VA sl ool 4B S plox 8 55k 53 (Infectious bursal Disease) gsis w5 solow 4de O grlomS |l 3
bl slaos B i asls g e J515 (S55500 o S5l 5 okd el ¥V 0 5 g 4 ol 315 050, SO 2SS
2 sl Y8 Sy gon 035w B Jsl 5,5 5 5L 1A cnl Jsl 05,5 55 45 Kds 8B o 4 adddld b g SL VT Dyl
AUV X 05 b Bl o 4 55 (b 3 W VY QALY glass, 53 5 S ipss 0s S 3 sy sa s
NS5 23l ys S halesl esss (b 53 0 58 (slaey S a8 Sl VY 5V sl s sl p Do | eddais
Bl 58055 05 B p 53 skip VY SIEY S YA N Glasy, 53 b pdhd g Dbty gy 05 8 Slp e 5o
sl Gl By 4 s by sl oS 3l ealitl b (5,508) Sske s olemidd $3b ST e S (28 F O)pe
Bl il 5500 Sy 3L T S8 (s Vgl g 25 s 2L Sles les B s S pdy Oy pe s
Pk B pae D)0 53 0594 ot s Ryl Yy polS e o 4 (P/00) 5y s pme 53 09 S 53 Rl &S s

S pp S g ) s s A Gy am 3 5 0 9590 STy ST SRl 4 e

RS ) ) fely (b 55 IS0 (S0

Effect of inactivated Tsukamurella inchonensis on post vaccination serum titer
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ABSTRACT

The present study was designed to investigate the effect of inactivated Tsukamurella inchonensis (T. inchonensis) on the
immune response against infectious bursal disease (IBD) vaccination in broiler chicks. Ross broiler chicks in the cage (n=
180; one day old) were randomly assigned to five groups (36 birds in each group). Experimental diets were prepared by
adding 10° cells per bird of inactivated T .inchonensis into the commercial basal diet. For group the treatment was
continuously dosed during 24 h from day 1 to day 13; and for group 2 during 24 h on days 1 to 5; 8; 9, 12 and 13. Group 3
was received 10° bacteria as subcutaneous injection on days 1, 6, and 12. Groups 4 and 5 weren't received T. inchonensis
during the experiment period. Blood was collected on days 1, 14, 28, and 42 from the wing vein of 12 birds, randomly per
treatment. Serum IBD antibody titer were studied by ELISA, which measured by double-antibody sandwich ELISA using
commercial kits. T. inchonensis treatments, irrespective of the routes of delivery, increased the antibody titers to IBD
vaccines, especially when broiler chickens treated with pulse dosed in the feed (P<0.05). T. inchonensis augmented the
effects of IBD vaccination in strengthening subsequent anti-viral responses.

Keywords: Actinomycetes, Immune responses, route of administration.

* Corresponding author E-mail: nofouzi@tabrizu.ac.ir



e 55 el soy sl g e iisSOI Y 5alS gl (6 S IU ) Sen g (63585 Vay

Sedisr Ol gk Caio ;0 wud golaidl ol
oz 5l 9,08 w9pg (Mahmood et al., 2006)
GlrouisS sheas 4y oS Cul glr p slages s
Cgme (oglie wong S5 )3 9 Cewl polie aliee
ssb 9y50el Sl S5 slasliul 958 o0
2l oo GgralinnSTy 4l 4l 2 odee
Jolo CanagiiS| S iz dS
Rhodococcus ) wsldg,eS  wsSeSsdg,
Gordonia ) wJLSSs Lis,sS  «(corophilus
omiisSil YyeeSews 9 (bronchialis
aS il oals gluliss (Tsukamurella inchonensis)
BB Wl alees mSLeSole Lol cul B
w0l Jd e (6 5h Hgpailiwgn Ojpods diinn
Bl gl ea L ) S slacJled
SrCinsogiiS] a5 was o las Sldllas aiily
oo dy i [, T oslasle atia 0l (g5lse
Y,50l8 s (Tarres et al., 2012) was §gw Thl
S Sl Glabes Euto 05 (5L Sy i gS]
olidl lapgs iSL 4,55 b (5,0l call bl 4
033 ;00 Y5055 gud sladiss Sluil Zigis 09h oo
S eeSh 5l el B)lS 4 sgaze
ale il aS sl e booldl jo Y jselS s
Takebo et al., 2014; Schwarz et ) oil
clas 4 Sudgnle 6L ol Lkl 4 (@l,2002
Sbe I3l pgas o (Safaei et al., 2018) oyl o
sl a3 ol (o5 loiagy 65k o
035 Sho 95 g9 Cabd Gl (6Nl ;0 Y 5elSgud
1 wizes ((Stanford & Stanford, 2012) <ol
eadlre Ol il acils S oges ol a5 slao,
Mesgari-Abbasi ) ol oduw, G314 Y50l gus
S5 3w el oleyd 0 xS ol (et al., 2019
g ol (59,95 lo s 4 Ml als cely sl o0y
GalS 1, 3l 0,0 Jsb 5 JUes 4 Dkl ol
ol Gali8l el ¥ galS gud (gl jo om0 0
Nofouzi et ) cpzjals o JulSgs STy 51 50
5 JolS o sbasob 5T Jle ul3l 5 al., 2019b
(Talazadeh et al., 2016) 598 oo youbo o I5l5lail
(Nofouzi et al., 2017) Clgd! alS el jigo 4o

-

400
6oy cueal ludl lp JT slali g g)l50 0594l
Oloy g B Siig0 LT 49, 0 B pae o5 |z il
ol Cuglie olul 4y omie el Cudlagy g s Lo

Sdgade JJS (pmen 4 5 0ud (Sode Jalge 4 o
Slp 4z Wigd oo Jol> (ornbs Slge 5l &5 (Y gaze
Cod il bl Al gl ar s Slad Gyas
Loz slagys sl oy, (Nofouzi et al., 2019)
S Sz gy e S eSS ol peaay
9 JlS g aiile joubo slas lon ade  dabloe i
bl Slls sl Canio & o5 el sl
Talebi et al., ) wil o wisS o0 Oyl >y JB
LSk oS el asls olii by gw,y (2015

(Slep sbunogiST Al le.n.i‘ oS pdis
slogal g Gode Lulpd 0 gaske Ol aily
mk5 (Nofouzi et al,, 2016) wil aisls Ll
opod (Iehe o lem ;0 st SlB (ol
r JrS Bb il swony o lew
o padlSlg oo o5 Judoay Jote  (slags;le
€589 35 9 bppuSly J&5 5 Jo 5033 (ol ColS
Hung ) Mbd g ‘5;.0.3.\ ouiS carai sl g lows

(etal., 2011
odsali @2 9,500 (S Lo &5 (Sgde ym S)low
iz 0 gl 03lgils slasl 5l (S gt s e
99 Sghe 4 i g ondobml wgng Uy 4l
Sydse Olyz bazezr 0 pee Dol ol
3 Golew e goa.i (Besseboua et al., 2015)
Faroog et al., ) ¢l oads (5,585 Los bl yii
Anjumet ) Yb 1095 1o Jdows (5 ,lews Csnl (2003
Shane et ) Mo sbazs> o adg uals «(al., 1994
Caldiisae 50 A Comles l58l 4 (@l 1994
4 S (hend Gl Fly daazg> il ol
Ali et ) 55l s low Jalse plos adle ygmlinSTs
OSon eesS o o ylom Egnd by Lo @l 2004
.(Hermann et al., 2003) wil o )0 0+ U)o Sl
@ el (So0 Ml e caan Y-8 o b sloalS o
I3l G & S e Olie (Jg dwp 700 VL
@ e (5 ke opl (Hermann et al,, 2003) o) oo



140 VWAA 5l F 5 Led D) 5,58 el ol psle

BAY 590 a2y OF BN 59)) lel adis o oy
ooz b i (FY b YA 35 SbL 5 (VA
5 pieSSas ol digSe wil b
Gk 5l Ol s (V Jsaz) siog Sl
Al e plol wings ool s Wl o aS Hla iSTee
o s on Jolf O pgor (alidy) (Jsl sl FA o
A eols gals ailyg, cele SO e 39, Bl
ogembs a0 YO 0,90 Jsb 10 ol sleo . Kle
ialo3l 0y90 Jsbo )0 05 o yd OO (s Zusb
IRCCEIR S I N T O 1 IRV P P
W, Zdbys S, VF o0 @MLJ AP
VT s LY 5 ) 658 o)l opr (T Jgo)
39) 2 5 Uemeis Sl Y poliped 0ol Jlad il (5 1S
235 walp Gl Al opx )3 enin e il
Pl b (hgn alye 51 Gllegl ol seles
Glas By 5o Spgaae ol ,o 5 il

Sglo 039) OSlas Sgnge 5 Sl MBS
9y 2 GSSU opl imen (Nofouzi et al., 2016)
5 sahe SIS VI ale sal y ad,
.(Nofouzi et al., 2019a)

odds Jlad e (6 58U 3l eolainl Sl cslllae oyl jo
oz sl Syme pliedr syl Y pelS
3,90 )30l Sty sy ool Sl Sl
@ atly slgwl Gees (85 JIF oy
25 ) 5 e Blite slohs,

by g 9 g0
9 oM eenipSof Ygeliped 555k
BIOEOS 5,5 5 oISyl o)l b sas bl
S az e dzhd VA s 00,8 a4 (Kent, Uk)
g @ o Bl el 5k S B o () 0l5 e,
ows,y ol gamaad V' Jouz b (goluws 09,5

G55 Er Ghgn SHE 3T Gleaey Gl

S gas Jyol 5 (LT Dby L5 s
LS Oygo s olBidls DI

sebar ol eold (Byep 59, TV oe a4 ;) age

Sogots by 5 )0l (ctalel 0 s asds

(FF=slaw) pol> aslllae o0 b\ Jgaz
Table 1. The experimental design was performed in the presented study (n = 36)

Experimental groups Treatment

First group Vaccination + oral administration of Ti ~ at the days 1-13 continuously
Second group Vaccination + oral administration of Ti " at the days 1-5, 8, 9, 12, 13
Third group Vaccination + subcutaneous injection of Ti at the days 1, 6, 12

Fourth group Vaccination + no bacteria treatment

Fifth group No Vaccination + no bacteria treatment

* Tsukamurella inchonensis with 10° cells/day/bird. Xy 52 g3l 595 0 30 LeiaSu/ Y, golS g 00l Jlad t (6,5 g
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Table 2. Ingredients and nutrient specifications of experimental diets of broiler chickens

Diet ingredients (%) & Properties Starter (1-14 days) Grower (14-28 days) Finisher (28-42 days)

Corn 60.4 63.7 66.8
Soybean 34.2 29.7 26.2
Qil 1.50 2.80 3.50
Methionine 0.200 0.180 0.160
Lysine 0.170 0.150 0.070
DCP (Diclaium phosphate) 1.70 1.65 1.20
Oyster mount 0.900 0.900 1.20
NaCl 0.290 0.290 0.260
Vitamin Premix® 0.250 0.250 0.250
Mineral Premix® 0.250 0.250 0.250
Diet Properties

Energy (Kcal/Kg diet) 3000 3130 3200
Protein % 20.5 18.7 17.4
Calcium % 0.950 0.920 0.870
Phosphorus% 0.450 0.440 0.400
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a: Vitamin premix per kg of diet: vitamin A (retinol), 2.70 mg; vitamin D3 (cholecaciferol), 0.050 mg; vitamin E (tocopheryl acetate), 18 mg;biotin,
0.100 mg; folic acid, 1 mg; choline chloride 250 mg; 100 mg ethoxxyquin as antioxidant

b: Mineral premix per kg of diet: Fe (FeSO4.7H,0, 20.09 % Fe), 50 mg; Mn (MnSO4.H20, 32.49 % Mn), 100 mg; Zn (ZnO, 80.3 % Zn), 100 mg; Cu
(CuS04.5H,0), 10 mg; I (KI, 58 % 1), 1 mg; Se (NaSeOs, 45.56 % Se) 0.2 mg.
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Table 3. Vaccination program that was used in the present study
Days Vaccines Administration method
1 Combined ND - IB (B1 and H-120) Eye drops
7 Combined ND (V8)-Al (HIN2) Injection
9 1B (4-91) Eye drops
14 IBD (Gumboro) (IBDO7IR) Oral
18 ND (La Sota) Eye drops
28 ND (La Sota) Eye drops
ND: Newcastle Disease; IB: Infectious Bronchitis; Al: Avian Influenza; IBD: Infectious Bursal Disease.
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Table 4. ELISA antibody titers (mean + SD) against
IBD virus in experimental groups. (The maternal
antibody titer on the first day was 11000 + 1000)

Groups IBD antibody titers
D14 D28 D42

1 900 +158.1° 9125420312 9714 + 2214
2 925+100°  9375+1846° 12000 + 4082
3 800+81.6°  8375+1407° 9185+1809°
4 77549578  9125+834° 9142 +1463°
5 750 + 126° 51+19° 21+1.06°

il Shsne Sgli Sy g o 0 Blesd G alial Sy

(P<+/+0)

a-c: values within a column followed by different letters are significantly
different (P<0.05).
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