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Mean 4577 1520 4153 1318 181.0
Std. Deviation 1007 765.0 1411 408.8 73.73
Std. Error of Mean | 356.0 241.9 470.4 129.3 30.10
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Mean 0.2000 2.400 0.2000 2.400 0.2000 3.800
Std. Deviation 0.4472 0.5477 0.4472 1.140 0.4472 0.4472

Std. Error of Mean | 0.2000 0.2449 0.2000 0.5099 0.2000 0.2000 |

390 o9 )T (45 ,OWIBD (g s b Gl o 59 g comgmas B oy 8L (59l Dl slel (oSl O S5

Sl oadools lis 598 Joloz yo asllae

Real-time RT-PCR) . Jsg0 b,/

bl @l 5 b eslitl Real-time RT-PCR (g 51 il I G Gogemms 26 Goygr 8L 50 (omgny 5L w612
S0 IS O yge5l cpl jo ez > IS slaws (F IS8) w5 5,155 Cycle threshold (Ct) gas > saibiw! 55l
JB aseis gosgazs 3l )5 b saie laicas Too 5l 5YL Gt polie oolatuwl 9590 coS Jasdlygiws olul ool a8 )8
Suo3) SLb sbas > 0 1 Ct jolie olSws wis sdaliv g pg solais! iS5 oS bdiged Sy 50 20l s sloiel
BB (g9 )b 4 g dad 48,5 )1 )3 ey g panteds BB ST pue plgieds Sufelgm S ] polie caloges <ol (FO &
002m0 L5 45 Eils VAA £ Y/A) L1, (CE) (s 2 (sl pafiloo cp y2aS (Ui 05,5) oo i 09,5 a5 (5 S5l
oSy + Ogerdl GataS STy b i) ans 09,5 (Jlie p3 el Guyor S8 5 gy L8 2SS 9 Vb s (cwg s L
ailin] Sl b (0908 gaiiS puSTly b ili aid) S5 09,5 o FF/+# £ V/F0 (Ct) g4 ,> sailin] (Sl b (003
Lg)su 5 99 5L el Jals by o wisle plas 1) (CL) glas > sabun] polie YL VY 2 VT (CH) gas >
5ol BByl 5 502l gy Sk Sl b e Sae (g g 5 5l A 5 S 05,5 cnlpliy ABlia (g9 IS5 pac
Loy 45l 09,5 999 09, S(P <efeoev)) 0 Ogliss (s)lo cxe jobas [S00 sloog,S L polie ol aias 2l 6;5

Jib iS5 Sl a5 sl oLt |y o 95 b5 g g L« YEIAY £ VA g YEIYE £ ¥/e 0 (CD) se 2 sailin] 1 Silie



S laglas (ol .l ails JolS' Slgted 6590950 5 (659)83k gt @l b loadly (pl ablico ()9 8L ;0 (g9
S oslail andllas cpl 1o aS el 5ol lacpuSTy cygum¥ 0,8 CuddS b o5 5T glaub ¢ 5581 pym j0 OS5I b 5L el

5 lisiel s pé sl als 4 mls jeedd (ol o alosl STy slag S31eSG b S5] pyz Sl ceniies
.oo)fso Sgusne Cbblax

% %k %k %k

% %k %k %k

| %k %k %k %k % %k %k

B
% %k %k *k

% %k %k %k

60 * % ok % * % % %

Bl (G1) | Company A (ND+AI) (G2)| Bl+Live Vaccine (G3) | Company B (ND+AI+IBD) (G4) Control-Pos (G6) | Control-Neg (G5)

Mean 40.23 24.24 44.06 26.83 19.80 43.44
Std. Deviation 7.404 4.002 1.404 1.796 2.907 1.656
Std. Error of Mean | 3.311 1.790 0.6277 0.8031 1.300 0.7405
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Abstract

Infectious Bursal Disease (IBD), Newcastle Disease (ND), and low-pathogenic Avian Influenza (H9) pose significant
economic threats to the global poultry industry. Despite widespread vaccination efforts, outbreaks of highly virulent
Infectious Bursal Disease Virus (vvIBDV) continue, leading to uncertainty about optimal vaccination strategies,
especially regarding the synergistic effects of combined vaccines and the relative effectiveness of domestic versus
international formulations. This study evaluated the humoral immune response and protective efficacy of different
vaccination protocols, comparing international triple-inactivated vaccines (H9 + ND + IBD) with domestic
formulations, administered with or without an additional live intermediate IBD vaccine. A total of 180 Ross-308
broiler chickens were divided into six experimental groups. Inactivated vaccines were administered on Day 8, followed
by live intermediate Gumboro vaccination on Days 17 and 24 when applicable. All groups were challenged with
wIBDV on Day 35. Vaccine efficacy was assessed using ELISA and HI serology, viral load quantification in the
bursa of Fabricius by RT-gPCR (C; values), and histopathological evaluation of lymphoid depletion. The highest level



of protection was observed in broilers receiving the international inactivated vaccine combined with a live intermediate
vaccine, characterized by a strong humoral response (ELISA titer = 4153) and markedly reduced viral replication (C
= 44.06). Notably, although the international inactivated vaccine alone provided substantial protection (ELISA titer =
4577), adding a live vaccine did not yield a statistically significant improvement (P > 0.05), suggesting that high-
potency inactivated antigens may independently provide effective protection. Conversely, domestic Iranian vaccine
formulations induced significantly lower immunogenicity and higher bursal lesion scores, revealing a pronounced
efficacy gap compared to international products. These findings indicate that although combined live-inactivated
vaccination strategies provide broad protection, the overall success of vwIBDV control programs is largely determined
by the antigenic mass and the quality of the inactivated vaccine formulation. Enhancing the potency and consistency
of domestic vaccines is therefore essential to achieve effective and sustainable control of vvIBDV in endemic regions.

Keywords: Infectious Bursal Disease; Activated Vaccine; Inactivated Vaccine; Histopathology; Real-time RT-PCR



