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Effects of Lactobacilli and bursin on the growth
performance,serum biochemical parameters
and immune responses of broilers
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Abstract To investigate effects of Lactobacilli and bursin on the growth performance, serum biochemical parameters
and immune responses of broilers, dietary supplementation with Lactobacilli and intramuscular bursin injection was
used. A total of 156 1-day-old broilers were randomly assigned into 4 groups,including group I of the control, group 11
of bursin,group Il of Lactobacilli, and group IV of Lactobacilli and bursin. The experiment lasted for 42 days. The
results were shown as follows: 1) Lactobacilli and bursin significantly increased the average daily gain and decreased
the feed concentration ratio at the age of 21 days (P<C0.05).2) Lactobacilli and bursin significantly decreased the
serum TG concentration at the age of 42 days (P<C0.05).3) At the age of 42 days, Lactobacilli and bursin significantly
promoted the peripheral T lymphocyte proliferation ( P<C0.05),and bursin significantly increased the serum total 1gG
concentration of broilers fed with Lactobacilli supplemented diet (P < 0. 05). Therefore, the combination of dietary
supplementation with Lactobacilli and intramuscular bursin injection improved the growth performance to some extent
and enhanced immune responses significantly.
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UL R S T B A R AE 7 MO 7 i R
T 51 K Y 245 1R 245 ) ik B 45 1) i H 4 ™ 0, G H:
J& 2006 45 WK B T 4R i A7 B AR 2R AR 4 Lok F 5T
TF I T 24 R a8 o Bk B Y SR s 0 R 32 31 N
Iz k. LR A B 2 H i b JH )iz . fh 2k
I 20 B B e 1 00 22— AR AR I 7 8 A IR
HRETRE SR A KA T EEAE Y. MR R,
R T A By B R ) 500 B A IR A T R ) R0
MUK fil B B A 2517, 48 R = JIk (bursin) (Lys-His-
Gly-NH,)J& Audhya 45 1986 4F F| H )2 £ A 1 1K
N S i QA b 4 4 O 9 5 — A Al 24 45 A I 1Y
AEEPE RS BT A S B Ok 40 AT R o e
AEFF AL (VL [OHE E W K/ AL S bR e R
DA B 32 300 18 DR 1) 455 B A FHE 4 A i 2 T
WF5E 7R, 0. 01 mg/kg HYHE R = IR AEA R 42 &
B B 1 A K PR RE A G e T RE . DAAE MBI S h L
R FF TR AE XS A 77 g FHAR 22 B 3 R = ik iy i
A B R W F A R IE . AR
1ETE H R S L R AT TR R ULIA) T 5 R R =KL R

F E ARG A MR BE L A A4 B K e R ) g
YR HRCR B AR X 2 A g 1 5 R A A XS A
7 F G L PR AR RS AR

1 #MB5FE

1.1 iK5a 44
11,1 A AH

FLER AT T Ry DU )1 ARl R 2 3l ) B2 = e sh ) 1 2
AHEFE SR T 4y B R E A fE RN 0 L 4
A FLAT L MRS P #E AT R R L R
s Tk ) TR TR A 1.5 X107 CFU/g I 2 Wik . 4
R K BRI A I BOR A BR w A SR =
95.0%.
1.1.2 &XEFHHAAHR

WIS 1 H ST B R (45 5) g (1 {d B
Cobb-500 PIXY, I H P NRICIE R & & A RA A,
R H RS 3 EE R Z R4 b (NRC,
1994) . H it B K-GO A KL Al H AR, S Al H RS 41 A% RN
BRI IE L,

x1 EfAMABRMERKE(RTFEAM)

Table 1 Composition and nutrient levels of basal diet (air-dry basis)

BB 2H % Ingredients w/ % #H 7K T Nutrient levels g1
T2k Corn 51. 64 wCHEH) /% CP 21.17
K Soybean 39. 60 R Be/ (M) /kg)  ME 14.16
S Colza oil 4. 30 w(BAB) /%  Met 0.49
DL-#& & /% DL-Met 0.20 w(#5) /%  Ca 1.07
B A4 CaHPO, 1.85 wCR#H /% TP 0.71
IR E5 CaCOs, 1. 30

ik NaCl 0.40

Z 4P Multivitamines 0.03

JHBH Choline 0.18

fl it o0 2 R R 0. 50

Microelement premix

41t Total 100. 00

T Q24 N4 kg FERE R ILHE . 4825 % A 50 000 TU, 42 2 D; 10 000 TUL 4i/E % E 25 U, i
% K 35 mg.4i/E % B 2 mg. 4L K By 16 mg, 4i/E K By 6 mg. 4/ %K B, 0. 03 mg. MR 25
mg,iZ R 25 mg, R 0.5 mg., Qfik It R BURE Y A ke B:hif H ML AE#k 80. 00 mg, i 8. 00
mg. %% 60. 00 mg.%¥ 40. 00 mg.fli 0. 15 mg.ft 0. 35 mg, @ F M/ Wi,

Note: (D Multivitamines provided the following Per kilogram of basal diet: VA 50 000 1U, VD3

10 000 IU,VE 25 TU,VK 35 mg. VB, 2 mg, VB, 16 mg.,VBs 6 mg, VB, 0. 03 mg, Nicotinic

25 mg, VB; 25 mg. Folic acid 0. 5 mg. @ Microelement premix provided the following per

kilogram of basal diet:Fe (as ferrous sulfate) 80. 00 mg,Cu (as copper sulfate) 8. 00 mg,Mn

(as manganese sulfate) 60.00 mg,Zn (as zinc sulfate) 40. 00 mg.,Se (as sodium selenite)

0. 15 mg,I(as potassium iodate) 0. 35 mg. @ Nutrient levels were calculated values.
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1.2 REHE
1.2.1 RXE&itABKRER

¥ 1 H M a e Cobb-500 Y 156 H L, BEHL K
4R BB 3N EE. B0 EE 13 R
R, TR Es P R 4 O] MLl FARD 5 T 41 ok 48
KA Ol LA HORR - UL IR T S R O 5 1T
410 FLIR AT B 4L ) A 0. 126 LR AT 7 4 B i
il 700 A LAl H O 5 IV 20 O 28 3 = I+ ZLRR AT I 4
CRRIMERER N 0. 1 26 ZLIR AT PR 4 TR Y 1h 770 1 iy AR +-
WURE S 2R =M o BER = RIS 776 R < 43
T4 HEEM 7 B, X IV A0S g LA 5
0.01 mg/kg RYFEZE Z R, RIS T . T 26 X9 g UL AL TR
EHFEEMTE AR, REMERA 3 ZE
Fi o F0 PRI R0 75 B R AR AT, B R AR XS B ) R
1 VROK 5 (g AR L 18 SRR ARk ik B R AE T
W Ry 42 d.

1.2.2 #HEMNERH AL

JS200 4= 7 3l A Ak 2 A AL QR IR A Hs 5 A (R
o)D) G A B K I X (32 [E Thermo Electron
Corporation) , & R /& 3 ¥ % B .0 #L (3£ B Thermo
Electron Corporation),

RPMI-1640 £ 3% W (% Thermo Fisher
Scientific 2 &) , A& A1 & 1 34k B 40 i 43 5 9 (K
FEAE W B B A R BE AR A FD L O R
(DMSO. b w KK ER AR AAD, T EEHA
(ConA, 3 [ Sigma 722 &) . DU JE {8 20 me 5
(MTT,ZE Amerseco AH]) .

X TG [A] 22 il 3k e 25 W B D 7 CELISAD 2t )
& (R AR A R A D .

1.2.3 M a84c2Aem 7 3

DAEFPEREM I E - T 21 F1 42 H B R 18
FRMG .  FRECHT — K 20:00 XS HE 45 1E AR AR WK .
FRBURI AR O H 8:00 MARE . H B P HRE
HOPHHME OBELR,

2) MG A AT bR I E - F 21 H A 42 1 5
JREA A IRAREILER 9 R (B EE 3 H) L H
# KR 1M .3 000 r/min B0y 10 min 43 &5 1M 7 . F oK
AR . R JS200 4 [ 3h 4R A 43 Hr A0 & i
HHMEEAH (TP .HEHA (ALB) . R E A
(BUN) | i JiH [ 5 (TC) L J H i =B (TG)

3P JE I T bk U 40 i 39 5 5 A B T i - T 42
Hb W RN AL 9 RS (A EE 3

SO LSRR I 2 mL, in EDTA T R 68 me %
(MTTOEM E T ik EL 40 0 58 58 5% 460, il 3K 4
PE RIS 570 nm i OD {A , L3 58 5 %k (SD
W 9K 2L 400 it 384 50 5% A6 ) i ST= 1 52 FL - ¥ OD/ %
MEFLE- 44 ODX100%

D IMTE SR ERE E G (gG) & & 1 I & « ok
FHXG TG [H] 42 i 106 fo 928 W B 00 2 (ELISAD 3 7] &
W 42 H R 4R 0 1 b 8 1gG i & i DU R
A R IR S e R A
1.3 Sitotr

MiE 25 K UL =R ” Rox. R H
SPSS 19. 0 4t itk Two-way ANOVA #4748 %K
R T S AN LR AT B U N 0 38 AR B M O
Br. X w2 BAE M W% B, R A One-way
ANOVA Duncan [G¥E#EATH A V34800 1) 2 & 1
BOUYWHA R BAERA B ER, R T K5 kXt
F R AT R

2 HRE5SH

2.1 IBHAEMEZ=RXABESHENEITE

2 AL REE AT (1 ~21 ) #8 K = KA
FURAT B 76 T2 H 48 & AR b - s A
(P<C0.05), 508 I1 . [T A1 IV 2 34 B 3% 5 43 51 b X
WEZH T 6. 99% . 4. 53% A1 5. 61% (P<C0. 05) ,{H
R LHMERANEFE(P>0.05) i % 1.0,V
ZHRF B 43 9 EE X R A R R 5. 10%6. 7. 6400,
6.37%(P<C0. 05), HiX 5a 4 0] 22 7 AN g & (P>
0.05), KI5 B (22 ~42 d) AL 5 4 B (1 ~42
D R = IKFFLRFT WA H I E P HRE
HARLE L F A 38 BAE R 3 (P>>0. 05),F 1
HoR BRI B3 & T X4 (P<<0.05),
A HAMBEE =K+ HAZ M ZEF AL
Z(P>0.05),
2.2 ABHEMEZ=RXABMFENLIEIRG

A

B2 3 Al BRI S W (22~42 ) . WHE =ik
L R AT B 7 I3 H I = R R B L 38 B
(P<<0.05), LR FF B AL AN ZLRR AF 1 + 2 2 = Ikl
o = g 6 B 2H [ I 40. 00 % F1 25, 7T1% (P <<
0.05), 32 = IR FE L 20. 00% (P=>0. 05) , %X I
)25 B AN B (P>>0. 05) , Ho il 4% 1 35 8 bri 48 25 —
JRIT 2L B2 AT P 22 ) A9 28 ELAE FHAS (. 3 (P=>0. 05)
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Table 2 Effects of Lactobacilli and bursin on the growth performance of broilers

Hi®/d 21 51 PR HHE /g T HRER/g B
Age Groups Average daily gain Average daily gain F/G
1~21 1 33.3340.46 a 52.4341.03 1.57£0.01 a
I 35.6640.15 b 53.1341.49 1.4940.04 b
I 34.844+0.54 b 50.4240. 90 1.4540.00 b
I\ 35.2040.09 b 51.7140.11 1.474£0.01 b

A ZE ) 2508 Two-way ANOVA*

BS 0. 006 0. 356 0.242

LA 0.186 0.128 0.012

BSXILA 0.026 0.778 0. 044

22~42 1 79.3043.79 157.23+2.43 a 1.99+0.12
Il 86. 4042, 82 167.0940.40 b 1.9440.06
I 82.10+3. 21 153.51+2.01 1.87£0.05
I\ 81.2740. 81 160. 134+3. 20 1.9740. 06

MR E T 208 Two-way ANOVA”

BS 0. 308 0. 006 0.799

LA 0.695 0. 045 0. 584

BSXLA 0. 207 0.491 0. 343

1~42 1 56.87+2.10 106.114+1.33 a 1.8740.08
I 61.65=41.50 111.5040.66 b 1.8140. 05
I 59.0441. 50 103.2240.63 1.7540. 03
v 58.7940. 44 107.244+1.68 1.82+0. 04

MR ZE 7 Z 0 Two-way ANOVA™

BS 0.172 0. 004 0.902

LA 0.826 0.015 0.338

BSX LA 0.134 0.571 0.239

: FABAE AR F/NG S hF R R 225 B35 (P<<0.05),  » vk 548 2 = ik 691 (BS) L %3 i 7L iR 1
B R A5 (LAY S LR T R 2 9 58 AR I (BS X LAY IORUIR 2 07 2 3 B4 S (Pl % 7) . F&RIA .
Note: Data in the same column with different small letter superscripts mean significant difference (P<Z0. 05).
* Two-way ANOVA results (P-values) about the effect of bursin injection (BS) , the effect of
Lactobacill supplementation (LLA) ,and their interactive effect (BSXLA). The same as below.

£33 ABHAEMEZ =R ABMFELIEROZNE

Table 3 Effects of Lactobacilli and bursin on the serum biochemical parameters of broilers

H#t/d M5 BEA/ (gL HEA/ (/L) REA/(mmol/L) SRR EE/(mmol/L) Hil =i/ (mmol/L)

Age Groups TP ALB BUN TC TG

21 1 27.33%+1.20 15.25+1.11 0.60£0. 06 3.09+0.08 0.24+0.02
11 28.40%0. 60 17.00=%0. 32 0.6040.06 3.5740.17 0.3040.02
il 29.8040.58 16.80+0. 66 0.78+0.06 3.77+£0. 20 0.30+0.03
v 28.60+1.17 16.60£0. 75 0.66+0.02 3.95+0. 20 0.31£0.01

MR E T 2245381 Two-way ANOVA™

BS 0. 794 0.907 0.194 0. 206 0.172

LA 0.794 0. 907 0. 363 0.274 0.224

BSXLA 0.931 0.907 0.956 0.563 0.417

42 1 32.6040. 81 17.75+0. 25 0.7240.05 3.23%40.27 0.35£0.05 a
I 33.0042.17 18.00£0. 32 0.66+0.05 3.18+0. 14 0.28+0.01 ab
I 33.4041.99 18.40+0.93 0.68£0.06 3.1840. 30 0.21£0.03 b
I\ 33.00+0. 89 18.2040. 37 0.70+£0. 04 3.184+0.15 0.26+0.01 b

XA % )7 2250 B Two-way ANOVA®

BS 0. 956 0. 869 0.419 0. 955 0.178

LA 0.704 0. 869 0.419 0. 687 0.002

BSXLA 0.704 0. 869 0.837 0. 604 0.009
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2.3 ABHEMEZ=KXNABINEML T #HE H
B 18 58 %5 4L B 2 T
HH % 4 )1, 28 2 = BRORFLRR AT B A2 SN i T
IhI U 24 348 8 4 Ak b 0% 28 BRI i 3 (P<<0. 05),
RIG T VI LIV 4 A0 &t T 9k B4 40 g 43 4 45 %500 5
Fo X B84 3 13.50%, 41.50% ., 14.25% (P <<
0. 05) , Hor ZURR AT o 20 W 35 5 T 9 3 — BRI ML 1R
FFEA + 3% 3 = Ik4 (P<<0. 05),
®4 IBHEMEZ=MKI ARG EM T HEHH
18 5 5 1 B9 0
Table 4 Effects of Lactobacilli and bursin on the

peripheral blood T lymphocyte

proliferation of broilers

Hi%/d 41 5l T bk L 2 4 5 K0/ %

Age Groups SI
42 1 103.38+0.88 a
Il 117.9242.89 b
I 147.0146.90 ¢
I\ 118.70£5.02 b
WK 2 H 258 Two-way ANOVA”
BS 0.148
LA 0. 000
BSX 1A 0. 000

2.4 ABHEMEZ=HRNABMEL IetC 5E
% M
HH2 5 AT, B3R =K A FL R A TR AE I AR
IgG & FRE HEAEHA B3 (P>0.05), HELER
FR+ 8 E =R M A IeG S RRA.2EH T
FLER AT B £H (P<<0. 05) ,

£S5 ABAEMEZT=-RIABMESL C EEHNHMN

Table 5 Effects of Lactobacilli and bursin on
the serum total 1gG concentration

of broilers

H % /d 4 i

oI YE & 1gG) / (ng/mL)

Age Groups Serum total IgG concentration
42 1 2.194£0.13
II 2.4840. 14
I 1.6940.17 a
v 2.904+0.30 b
WK 2 H 2558 Two-way ANOVA®
BS 0. 005
LA 0. 946
BSXLA 0.056

3 i iR

IDRSRER: R PN Nl A R
ZUE AR W E B AR . LR AT T N LA 18 I R
FE o 38 2ok V8 i T8 T A A AR R R I R A R
Preb i B2 B SRR L R S B AR DL
AN R B S Rk B SR R AR
YEHT . B SCHRARE S H AR 78 in 2L I8 AT 7 A
AR, R = R A R AE N5 %
PEXGSRAE A o6, B4 K = KR N s Wik B 5 2 i
14— o 2 B 19 20 W 1) 400 I, S 25 5 S Bl 0 ik L1 A
PE IV I FE AR N A3 i A LA OB L JC AR BR AR . H
SR B B A 5T A A R I S A XS S
AR R 4 X i A Kol s, A0 25 SR R0,
FLER AT A R = IRAE B AT (1 ~21 DXt
TR 8 SF- 25 H 458 T ORRE L AGCR B 3 (P <T0. 05), )
R AT R A 06 J5 B (22 ~42 DB AW H S 1 3
T, H R B A RGO R IR
HREEDESTHEA(P<<0.05), KA & d®
FER 38K AR R 22 N B35 (P>>0.05) . BT & .
AR R 8 0 LR AT B8 FD UL PR S 4 3 = KRB —
FERE b 0038 AR 0 A 72 1 E

2)) I35 v A R R I R R S e HILAA
TR Y B e bR . 5T R W 2L R AT 1R B A S8 o B
AR I 7 R AL T R0 vl = e A LA B 26 AR
PERE Y Xie SEE A 6 A B AT LA i IR 6 B
S 3 v 1Y X il L ) P IR R S Oy SRR AL
DA IR o, A LRI T LR AT B A TR
JR DRI BRI I I R . 7R AR 56 2 R
Hh s ORI LR AT A AN UL PR S 2R = O i
T L] PR S S ) 7 A K SR 1 P )
2207 T4 WGP L PR XS & b s 0 75 45 1 98 LD IR
WA RFHE— 25T . 10 H R R i LR FT B A LA
PECUNE 3 Sl N T A (1S ol & R < R 5
5 Abdulrahim 20 58 — 3K,

3) T 5 40 s AL A P B Y G B A, R T
IR ECL 200 i A0 M e R Y R AN . e R A Pk
28 6 158 B 2 b R WL X A S D 98 2 g g
ERNEELRE SO hE M SRR s 2
Gy R R ARSI T AR AR & 0 28 Ak ok S e
ML 20 0 4 G R IR A5, TR T 96k B4 400 it 348 it % Ak
fE 12 VR M A0 M S RS B TR AR . R IR S
HIF 5% & A Gl Ak o S I AS [ 7K SF- 1) L 182 B 3580 RE AR 1F
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AT RS S0 & i T bk L 40 i F) 4 58 5 2 . AR B Jo R
PR RS B AN A S R LR TR 2
T bk A pat o 4 T v e Ok IR S W
BRSBTS T e g jg sk, Li
S o % B R = KAR A BPS RS UESE L Gl
o EAEEN T B AU, AT T A T &
25 L MEE V4K 2 40 L 1% 3 A o TE D2 2 B AR S 14 ] I
HavR T A S . A A5 R o, HAR TP mEL
P2 T UL P T2 5 3 3R = IR Wl 3 2 = dg Ah A i T
I 5L 490 it 348 1 5% £k (P<<0. 05) , 88 & = Ik A9 7E 5 2
FHOM TR T FLRRATE H R A XS i A TeG
g (P<<0.05) . A T B TR LR AT 18 X A 4G K A
£ IR B R R L AR 22 00 5% D 5 1 e It 18 B 9 IO 2%
177 AR 32800 388 5 X 28 8 7K B AR U B 22 7K D 5 L 4
SRR R FL R FF TR HOR Ry IS 0 6 i v B 1eG
GEWA R FEEMH(P>0.05), 5 Mountzouris
ST B oY A5 R — B0 AT AR B R AT T G Ao i
Toll FEAZ /R PEFEPER T 20 M1 55 R 58, T A 52 1
B 24 0 AH OG 1 B 98 2R G i A R

TR RS

ARG 25 R B L 7R HOR T3S i FL R A TR Y ()
L P 3 0 2 3R — IR BEAE — R P b e P X A
PEAE 05 B AR L0 H i =R a4 T ik
L 240 i 3 2 A IO 65 A TG &5 i 389 SR AL AR S i
it .
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