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Table 2 Effects of different biotin levels on weight index of immune organs in broilers

q @/ tti@miﬁe]?uﬂ?)ql/ HRIEH/ (g kg ') Weight index A
Day /\ddimn glevels L A% e A Valid N
Thymus Bursa of fabricius Spleen
7 0 2.991£0. 543 1.79440. 553a ). 889£0. 073 10
0.3 3.250£0.553 2.147-+0. 558 ab 0.933+0. 228 10
0.9 3.309+0.525 2.087+0. 244ab 0.939+£0. 252 10
2.7 3.479+0.748 2.3833:0. 456b 1. 056 +£0. 376 10
P P value 0. 347 0.063 0.718
14 0 2.2431+0.427a 1.008%0. 311a 1.02940. 090 10
0.3 2. 688+0. 382ab 1.720+0. 340b 1.058%0. 143 10
0.9 2.735+0. 734ab 1.707+0.413b 1.13440. 313 10
2.7 3.350+1. 138b 1. 796 4:0. 650b 1. 117+0. 327 10
P {H P value 0.018 0. 001 0. 741
21 0 3.54940.705 1. 0960. 524a 1. 100£0. 235a 10
0.3 3.611%£1.177 2. 009+0. 825b 1.146+0.199a 10
0.9 3.686+1.167 1.993+0. 436b 1. 4214+0. 269b 10
2.7 3.674+1.200 2.082+0.733b 1.49140. 369b 10
P1{H P value 0.991 0. 004 0. 005
28 0 3.56330.771 1.534%0. 434 1.053+0. 099a 10
0.3 3.72410.597 1. 900+0. 606 1.155+0. 149ab 10
0.9 3.71740. 955 2.030+0.714 1.243+0. 128b 10
2.7 3.702+0.796 1.91640.729 1.25640.132b 10
P {§ P value 0. 964 0. 340 0. 004
35 0 3.261%1.678a 1.22040.724 1.273%0. 338 10
0.3 4.286+0. 725ab 1.595+0. 530 1.431%0. 294 10
0.9 4.034+1.198ab 1. 560+0. 373 1.44040. 443 10
2.7 4.790+1.593b 1. 19440. 445 1. 449+0. 577 10
P {H P value 0.103 0. 398 0.772
42 0 3.643+0. 881 1.190+0.797 1.811%0.503 10
0.3 3.753%1.387 1.52540. 452 1.925+0. 685 10
0.9 3.919+£0. 866 1.629+0. 542 2.192+£0. 370 10
2.7 4.048+1.231 1.554+0. 357 2.29340.538 10
P A{f P value 0. 856 0. 322 0.171
49 0 2.441+0.993 0. 834+0. 585 1. 582+0. 295 10
0.3 2.799+1.278 0.984£0. 451 1.62140.277 10
0.9 2.693+0.916 1. 17630, 447 1. 680£0. 385 10
2.7 3.018%1.156 1.062£0. 411 1. 654+0. 332 10
P {8 P value 0. 699 0. 449 0.915
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Note :Means in the same column with different supersenipt differ sigmficantly (P<C0.05). The {ollowing tables are the same.
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Effects of different biotin levels on common serum immune criteria in broilers
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B N EATR N P

BRI (gl D FaHE A8

,-\(dz\ﬁl:)ll:%evlc)ls Total protein Albunim Globulin Vald N
0 15.83 0. 018 15,89 - 5. 186 301 1421 7
0.3 17.13--7. 561 1105 3,931 33. 08 7 6.355 12
0.0 18. 12 46,33 11,18+ 3. 882 33.61-1.179 12
2.7 19. 83 + 3. 308 11.79 0.971 35, 0 0 3058 12

P AP value 0. 508 0,423 0.577
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Table 5 Effects of different bioun levels on lymphocyte transformation ratio (stimulation index) in spleen
R T kMK T-lymphocvie Bkt 4B B-lvmphocyie e 4.
K¥ (mg=-kg ") fl\iﬁm’f;ﬁ

Addition levels 21 Blood A8 Spleen it Blood & ME Spleen all

0 [.179 0. 153 L3110 108a [. 198 + 0. THa 1. 287+, O7Ra R

0.3 13312 0. 104 1.338 - 0. 172b 1. 463 - 0, n82h 1.391 ~0. 1{8ab B}

2.7 1.630—0.215 1.872 0. 218h 1.711 - 0.337b 1.329--0.151h A

Pl P value 0.215 0. 0Us 0. 003 0. 020
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Table 6 Effects of different biotin levels on serum hormone level in broilers
EPEBF K BRI AR/ HOR AR % 44 FREER )
(mg * kg ) (nmol - I. ") (omol < . 1) (ng *mb. D) tngeml. 1 ﬁ’:&##;.ﬁ

Addirion levels T, T, Cortisol GH Vahd N

0 0.470==0, 213 5,400 4,103 ‘l.‘1]2t1).621 0. 187+0. 256 7

0.3 0.610+0. 103 9. 379 1 6. 369 1.641:+ 0,663 0.73210.529 12

4.9 0.57720. 330 7.638 % 3. 641 1. 784 £0.737 0.539-10. 210 11

2.7 0. 716 =0, 845 8. 117 L5.857 1.741 +0.772 0.669£0.493 11

P {§ P value 0. 811 0. 182 0.720 0.543
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Effects of different biotin addition levels on immune

organs development and immune responses in broilers

HAN Chun-fang' .CAl Hui-yi' . YU Hui-min*,CAQO She-hui'
O College of Animal Saence and Technology Northweest V& F UnrversityYangling «Shaanar 712100, Chinas

2 Nmal Nutrition and Feed Science Feed Reearch Tustitute Berying 100081 .Ching )

Abstract; The experiment aimed to investigate systematically the effect of biotin on immune organs de-
velopment and immune response in broilers. 100 one-day old AA broilers were allocated into 1 treatments.
5 replicates per treatment, 20 broilers per replicate. The basal diet was wheat-casein-fish meal diet. Biotin
was added in the basal dict at 0. 3.0.9 and 2. 7 mg/kg. There were 1 diets including the control of basal di-
et. The results showed as follows; (1)Biotin deficieney impaired the development of immune organs and re-
duced their weight index. Addition of biotin enhanced their development and elevated their weight index.
( 2) Inclusion of biotin enhanced humoral immune response. which clevated serum globin. The anubody
titer to Newecastle and IgG content were clevated by addition of biotin. (3) Biotin supplementation ¢n
hanced cellular immune responsc.and addition of biotin enhanced significantly B-lymohocyte and T-lym
phocyte transformation ratio in blood.

Key words :biotin:broiler ; weight index;cellular immune ;shumoral immune
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Application prospects of atomic force microscope in animal husbandry

JIANG Xia,LI Yan,XU Zi-rong.HU Cai-hong.XIA Mei-sheng
Wallege of Nmmal ScienceZhepang Universuy The Kev Laboratory of Molecudar Animal Nutrioion.

Minestry of Education dlangzhow . Zhejrang 310029 .China)

Abstract ; The atomic force microscope (AFM) is a new useful tool to examine the surface structure of
specimens and to evaluate interaction forces between specimens. It can also be used for real-time ohserva-
tion in physiological conditions. In this review .the operational principles of AFM and the progress in ani-
mal husbandry in recent years are discussed. Potential applications and prospects of AFM in animal hus-
bandry are also highlighted in this paper.

Key words :atomic force microscope ;animal husbandry ; microbe



