R EARNERE  2016,49(23):4628-4637
Scientia Agricultura Sinica doi: 10.3864/j.issn.0578-1752.2016.23.015

[z R 5 M |4 RE I @'J\?%Elﬂnrﬁﬂi
AL R TR HER

C22 NP TR Rb Y 5 TR R, 22 730050 2 b B AR ML K243 iRk 22157, J65T 100193)

HE: (0] EHERARERZRAGTREFEZNER, R T 0 £ B v 40 i Aok 1 ae oy 2045
BN Gl RAUE R X ARG K (IBV) Bee 7. D7 iE ) 4/ 290 B e, AT 604K 500 RAMK
(B 400 R, A% 100 R) By &vga 8k (P1) , FFAR¥E PT 8y K/ A 38 &g 47 41 (HPIG) fn 55 &g 4 41 (LPIG) .
B2 x 2AMAA: HPIG & x HPIG ¢ (BEAMEE4), LPIG & x HPIG @ (BAMELA ), HPIC & x LPIG ¢
(@&%ﬁﬁmem%¢MG9(%&%&%)0%mﬁ%4WR1aﬁw1ﬁ%%(§ﬁlmR,&ﬁ%¥)
Hor 360 ARAMET AATHME 1BV MA1 REHF WG R ER, 40 AENAHE, LK 14d, EFRFATH,
HIEE Y PEAT H B 36, %Liﬁ%mﬁ%W%ﬁ%(m)WEJSdﬁﬁé%ﬂ%m%ﬁm G115 20
Flde, #3128, APBAFGENR 6 R, HAFHENR 6 B, DURFHEMY Poly 1: C R BRI RN
B EmAN, RAKLEE PR RN EARETREEZLALHARE SR (MHC) nRNA B RZEAF, [£
K160 RAFMEXN FRAAMAETEENZREE, BRENE 0 RMRW BRI, BEIXWAE, HER
2GR, X C1RAH IBY B EHFRBHERNBABFA G RAIETF(33.30.05 D FMKTFHAHHFU55.6
£0.05) % HMHNMEEERAATENT LRMEZE, HABBAN U3.3£0.05)%, BAHEFLN U47.8+
0. 05)%; ﬁ%ﬁFﬁ%B%k%ﬁﬁ,&ﬁﬁFﬁ%%tﬁ&38wwoﬁ%iﬁ%%%&ﬁ(ﬂ7+om)%
REMALEM IBV MA1 % 3 d BRI 2% "FREHE. R80RR . U0 s KR, Y HAE
B ALH HB. e &R WA R, A% LR ARRRIE BN ERARA AT T RE, ﬁﬁ%ﬁ%%
s RAE R B A SR . * 198 A EFEABEMRGUREEZ N E SR L7 BA 45 RIUAERE (8.45+0.07)
BEGTHASYENRNIRREEL (8.10+0.08), FAMRFEMY Poly L C AIBIRINE RN EZERLNM 2 h
. BERANNME CRAFGENR) AfET IFN v IL-1p R A B/ RHEENME (FAFGFER) 0
iM%%P<&M)%24MiuK0M) EBEMAOMEMICTI XA EREZHTHAE MK, T MACT %
HEEZRALE. [£R)] AN HIERNELESAPYFERE, HWEREHERNSREIRRL S
ﬁﬁ%ﬁﬁ%ﬁﬁ%ﬁﬂ%fiﬁﬁﬁ$%§%ﬁﬁﬁﬁﬁ>ﬂﬁ%%@x‘%%ﬁ%(wN%Ihm)ﬁMw
IWEAEREGTHEEATYER, WAREENEYEREARBE I IBV 096 7. B AL E v 40 i Y
BHE AL J1 T AR A BB 40 IBV & R B — A48 4%

KHRIA. BN, EvEaf, BN RN, B

Breeding of Disease Resistant Dwarf Chickens by Phagocytic Ability

MA Hui', HAN Hong-bing’, NING Zhong-hua®, LIAN Zheng-xing’

(‘College of Life Science and Engineering, Lanzhou University of Technology, Lanzhou 730050; *College of Animal Science and
Technology, China Agricultural University, Beijing 100193)

Abstract: [Objective]l Monocytes-macrophages play an important role in the immune system. The effect of selection for
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monocytes-macrophages phagocytosis on infectious bronchitis virus (IBV) resistance in generation 1 (G1) of dwarf chickens was
studied. [Method] The phagocytic index (PI) of 500 dwarf chickens (400 hens and 100 cocks) of generation 0 (GO) was tested at
290 d of age, and then the chickens were divided into high and low PI groups (HPIG and LPIG). 2 x 2 mating combinations were
conducted: HPIG & x HPIG @, LPIG & x HPIG @, HPIG & x LPIG @, LPIG & x LPIG Q. Four hundred G1 chickens (half in sex)
equally from 4 mating groups were selected to IBV challenge at 1 d, 360 of which were artificially inoculated with allantoic fluid
containing IBV M41 virus, while 40 as a control. Chickens were observed for 14 d and deaths were recorded. Paraffin sections were
made and stained by hematoxylin-eosin (H. E.). Antibody titers of the survival chickens at 15 d were measured by the red cell
agglutination inhibition test (HI). Twelve G1 chickens at 20 w equally from high and low PI groups were selected. Monocytes-
macrophages were isolated and cultured, then challenged with Poly I:C. Expression of mRNA of cytokines and major
histocompatibility complex (MHC) were tested by quantitative real-time PCR. [Result] Phagocytic ability of heterologous
erythrocytes were different significantly in GO. G1 chickens were incubated according to mating groups according to PI of GO.
Results of challenge in G1 showed that the mortality rate (33.3+0.05)% of progeny from HPIG & x HPIG 9 were significantly
lower than that of progeny from LPIG & x LPIG Q(55.6+0.05)%. Mortality rates of progeny from LPIG & x HPIG @ and HPIG & x
LPIG Q@were (43.3+£0.05)% and (47.84+0.05)% respectively. Effect of hens on the offspring was greater than cocks. The mortality
rate of progeny from HPIG Q@ was (38.3£0.04)%, which was significantly lower than that of progeny from LPIG @(51.7+0.04)%.
Chickens showed clinical symptoms of cough, shortness of breath, loss of appetite and depression after challenged with IBV M41
for 3 d. Typical damages on the trachea and kidney of dead and sick chickens could be seen through H. E. staining. Epithelial cells
appeared necrosis and empty bubble degeneration in tracheal, respectively. The control group showed no clinical symptoms and
pathological changes. The antibody titers of 198 surviving challenged individuals showed that antibody titer of progeny from
HPIG ¢ (8.45+0.07) was significantly higher than that of progeny from LPIG 9(8.10+0.08). Expressions of IFN y and IL-1p of
high phagocytic chickens (progeny of HPIG @) was 5.14 times (P<<0.05) and 2.41 times (P<<0.05) higher than the low
phagocytic chickens (progeny of LPIG Q). Expression of MHC 1 of high phagocytic chickens was significantly higher than that
of low phagocytic chickens, while expression of MHC Il was not significant. [ Conclusion] The experiment was performed with
four mating combinations according to phagocytic index of monocytes-macrophages in vitro. Mortality rate of progeny of HPIG @
was significantly lower than that of progeny of LPIG ¢ after challenge, while the antibody titer and the expression of cytokines
(IFN vy and IL-1B) and MHC 1 were significantly higher. The results showed that the progeny of HPIG @ was more resistant to
IBV than progeny of LPIG Q. Therefore, the phagocytic ability of monocytes-macrophages could be an indicator for breeding
IBV resistant lines.
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B-actin  F: GAGAAATTGTGCGTGACATCA X00182.1
R: CCTGAACCTCTCATTGCCA

IFNy F: AGCTGACGGTGGACCTATTATT AB021153.1
R: GGCTTTGCGCTGGATTC

MHC I F: GTGGCTGCGGAGATACGT AB426142.1
R: CAGTGGTGACCCAGGTGT

MHCII F: CATCTACAACCGGCAGCAGTT AB426142.1
R: CGCCGAGACCCTCACCTT

IL-1B F: GCTCTACATGTCGTGTGTGATGAG AJ245728.1

R: TGTCGATGTCCCGCATGA
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(a) SRATNRIREAL (A PT = 3.0, BEYPI = 2.00 MAME; (b)) S9EMHERA (AR PI=1.0, RS PI < 11D KAME
(a) Individual from high phagocytic index (cock’s phagocytic index = 3.0, hen’s phagocytic index = 2.0); (b) Individual from low phagocytic index (cock’s

phagocytic index = 1.0, hen’s phagocytic index < 1.1)

B 1 BAZE R X SR L 40 A R A I e
Fig. 1 Phagocytosis of heterologous erythrocytes by monocytes-macrophages
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HEPE 400 HLGLARAMAE (ARER) P 4 NI . SR, 360 FURMIRE 0 (107-10° EIDso/ 2 5844 1BV [FRPEH 0.2 mL, 40 H
FFPARE IBV (WIRER 0.2mL VE X AL, 5% 14 do AL 4 NSICALA JEARIIZET % 1. HPIG 8 x HPIG @, 2: LPIG & x HPIG @, 3: HPIG & x
LPIG @, 4: LPIG & x LPIG Q. B. #3% HPIG F R4 LPIG JEAUIMIET %, HPIG = 3 A Mia 44l ; LPIG =99 G Wkfiid . Edlsomh % + 5
e, a,b RREREE (P<0.05)

Four hundred G1 chickens (half in sex) were selected equally from 4 mating groups. Then, 360 were challenged with 0.2 mL of allantoic fluid with IBV at
hatch via oculonasal route (10’-10° EIDsy/bird) and 40 as controls received 0.2 mL of allantoic fluid without IBV. Chickens were observed for 14 d. A.
Mortality rates of progeny from 4 mating groups: 1: HPIG & x HPIG @, 2: LPIG & x HPIG @, 3: HPIG & x LPIG @, 4: LPIG & x LPIG Q. B. Mortality rates
of hen’s progeny from HPIG and LPIG . HPIG = high phagocytic index group; LPIG = low phagocytic index group. Data were means * SE. a, b: Values with
different letters differ significantly (P<<0.05)

2 1BV HIEE 61 RBIAWETE
Fig. 2 Mortality rates of generation 1 (G1) chickens challenged with IBV
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415 Mating group

400 H G1 ARBEHLLESE 400 2 (REAL 100 K, ABRESE) 1 HEH GLARAEN, 2EF% 400 X G ARMEXS IR AT 4 41 (4% 100 2D, T 1BV
BRpikl, CRIETIAR, I BT BRI E SUATR L . AL 4 DMZEA G JERBIPUARZ: 1: HPIG & x HPIG @, 2: LPIG & x HPIG @, 3: HPIG
& xLPIG @, 4: LPIG & x LPIG Q. B. B39 HPIG FIH:XS LPIG /ARIIHTATG AL . HPIG = iREWIGEA : LPIG =39 FWfadiet . HdiLm AT
o+ ARfER. a, b RREREFE (P<0.05)

Four hundred G1 chickens selected equally form 4 groups were challenged with IBV, and the survivors were tested for antibody titers by slide agglutination
method. A. Antibody titers of progeny from 4 mating groups: 1: HPIG & x HPIG @, 2: LPIG & x HPIG @, 3: HPIG & x LPIG @, 4: LPIG & x LPIG Q. B.
Antibody titers of hen’s progeny from HPIG and LPIG. HPIG = high phagocytic index group; LPIG = low phagocytic index group. Data were means * SE. a, b:
Values with different letters differ significantly (P<<0.05)

3 IBVICE 1 B 61 fRUES T ROHIAHE
Fig. 3 Antibody titers of generation 1 (G1) chickens after challenged with IBV at hatch
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Fig. 4 Pathologic observation of IBV infection (200%)

2.5 RNEEPCR

TR U6 T 5 EE AL Poly 1:C % 4h A ifi 4%
AR E R, R A e T, T Gl
ARANTRI W AN R S S N 28 5o A B
20 A2 58 R B N R R O A B, (] B T
DA 5 st P, WO SR S S . AT I
TE T S R G N T LA M R TFN oy &
IL-1B ik i, 25 R IIRIE 2 h I, 9ot ) A4
IFN y R IE 52 59 0 1 AMAEI 5.14 /% (P<<0.05,
B5) , s S MK IL-1p (A R 5w
AMERY 2.41 £5 (P<0.05, K 6) o EEALMENE
HEE (MHC) HA N KAk BSRAG I G W
MEZAEH . A AME MHC T (W&RIE &= 2% &
TEELES A (B 7). M MHCI R IEEZ= 5
AEE (E 8 .

3 it

i e et 2 6 L SRR 4 5 0
BRAPENPE e . AR TE T KR

1%:%52%
éoloo %
.

Fe 12 G ARAMA P23 13 21 0 AL AN 23 U FR1E 6 FLAR . 46
NS, AN FRE R I Poly L:C (1 I 43 353778 43 Ml 0 /s
AT 2 /N ARJESRIL mRNA. T S 52 58 PCR A I 41 X 7
L. * K78 P<<0.05 R RSN RN HPIG A1 LPIG [rRIA R 225+
W, HPIG = #EWE 4L LPIG =597 Mde il . Bl vl
o+ brfEiR

Monocytes isolated from twelve G1 chickens were cultured in 6-well tissue
respectively. After 46 h, cells were challenged with Poly I:C (1solaL) for 0
h and 2 h. Then mRNA were isolated. Quantitative real-time PCR was used
to test the expression of cytokines. *indicates P<<0.05 for the comparison of
HPIG and LPIG transcripts in the same time post infection. HPIG = high
phagocytic index group; LPIG = low phagocytic index group. Data were
means + SE

E5 IFN y RIZENBEHTK
Fig. 5 Fold change expression of I[FN y



4634 oE R M RE % 49 %

Or mEmoh
vZ22hn ¢

50

o

on

g 401

<=

[}

=

£ 30t

~

® 20f
10 %
0

HPIG LPIG

HPIG =3 e ¥4, LPIG =J5 Wt Sl . B &om o Figs + %
iR, *RoR P<0.05

HPIG = high phagocytic index group, LPIG = low phagocytic index group.
Data were means + SE. *indicates P<<0.05

El6 IL-1p RiEEHIEHRT L
Fig. 6 Fold change expression of IL-1B
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Fig. 7 Fold change expression of MHC |
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