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(# T ETHIHME (Aromic force microscope, AFM)ERMEH AR EEHN - F T . EBREES
ZRIGHEAERD EEEANG T R BTN ME . CEMN AFM 8 TR RHEFEXESBOLHRAET
B BAREAT T 458 FEBE T AFM 5 & Bl Fgi b 69 0 AT 5t .

[(xiA] HETHome: B8 HMEY
(FES2%S] S81-0 [XRHRIAET] A

B F 5 B % % (Atomic force microscope,
AFM) , B A # § B #4 8% (Scanning probe micro-
scope,SPM ) ) — %, B Binnig ZMF 1986 4E &
B, R m R 2~3 nm, YA m 3 HFEH 0.5
nm, 2MEHGRALEHNN M TE. EFOR
Wt S BRI, AT EXNHRHETRK.B
B R BeFEBGHE, REF SR SR RE
FE R IERE. S RENREESSRNA B
AR A B T X R AT B S B AR,
BEFHEMECHBXBEHNATYHE. ¥ . EB¥
EMRAH HESEBLFRMHAMAEZ R, AL,
A 30 R F F1 BB AE B B0l 3 i R A BUR B R A
AR HFAIT T &R

1 AFM BT {EJR#

AFM % AR ALREME A — A R 8RN MRS
B BB REA - N REREFRDRRE GG
KEHWH HREHERBMMHEERN2FEME
BRI ANTESEEEmOBOLRME XA
b, X PR S RBOL R ST L R W A% B A
AR i Bk 15 S T B PR X g {5 B AL 2 RS A
SR, E SR LA BRBORE B AR
HEHR.

AFM T B b8 & (contact mode) FIF) A
# R (dynamic mode)2 fp T RD, HUEXA
e A R—EESHREEHEM KARTHER

(WA ] 2005-03-14
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BRI R SR FFAE 3 5 8 TE O R AP B 8 B i IR
FHAMAAMN , FEEREXASHLRTEM,
DERREEH LT S~20nm BEEARA#4RE
B 5 2 [R) ) B B R 3 O PR A TR A B R B o
18 S R R R R TR T BE A 6t
23 5 B i 22 (8] 45 UKk ik ) BF I 4 26 X i B 5 4R
N ERATERERWEY S T . RARTMEER
1.

2 AFM 7E%& B0l # #9 h A

2.1 AR I R K D R TS B TR
HRRFR RN, YR E P R RER
KA b BT 7 O R L ) 78 A 3o J3E 70 % Ak T
BLB/RZRTT LS KBREENAFHRER RE
BREE,AMNTYROREAE. BmEssol
b Bk ENFEER S TERYRBALA/DHB
K. WAMBRRIE =P HE — BT 1~100 nm §
PR . BORBERE LA I R R AR BB MR
FRON BRI SRR A AR EET
JFA AR YR, T B BE T O B T YR RE A
M R Z R B EBES Tl 4. AFM 2
WA N RIE A WA J TR A LA # & KR
7R 0 30 JBORL A9 /D U 25 AT PR R
FRE BB ALK A 3T B RGHE AT AT R RE AL |
FRE R KRR RS K5 1 DR 5 Y o
e R T AR IRE. T RAEETE BT I ORI XY
Avian P8 B9 4 4 2 B0 R4 T HLERY £5 BY

[(EERA] T BA9BO—), &, WRWHEN EERL, TEAHFREDFEHA.
GEREE] #HREFA0M1—), B I KMA B8R ML L0, EFEAEIYEFERA.
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AFM Xt 0K BB AT T 858 B AFM BRI 47
15850 . 4 K BURL 2 BUHE B, B2 RIBRE K2 R
A5 4k W8 B 7E 40~80 nm, F ¥R 42 49. 5 nm, H B2
fE 40~ 60 nm ¥ FBURL & 44 K T UKL A 8905 .

2.2 MAMESEHARARENTENRER
2.2.1 smmbSamyRE AFMES ZH
T B4 b 40 MO B9 R T 25 4 , T X T 4R B L ot B P B
IR i I g ol R R LR I
P9 B 40 B o BB 4 B 0 A W . O'Reilly
S HA AFM X - EBRB MO MEARELER
ST TR E o R T AR
FE L EER EREHTRE. Girasole 2 M
ETHGY MR EE FEERATHAARSER
ARMER. KEEEH AFM WETARK
BMEAR.EEBLOEBEHHRM S KRR EH
MBI SLEW, A AFM B85 EH ARK
MEMMA 3 H5 €T R4 i Tim F il &
B MBREER; RBRRMARNAREYN 2
Fo 2 AW EERAT R BRMGEEREAR
EEMRAAE 1 EWE, BNUENRLRAH DR
/M.

2.2.2 *MmEBAsETAGRE AFM MEFH K
SRR, L RE S S A TR A B R R
TESEHMMEAETHESNE. WEM @
AFM ¥ &3t of 3 A [R) B9 78 o, R LA 7 1 40 i
B WK IR (4o pH BB TR BE 55D, T 5| 2 48 g
HEMGHKNKRE, EX—3 B+, AFM Al LUt 40
it 9 A Ak AT S et S A RN L 0 BN B S A
REEAMBE"", 5B 40K 7EMmAKY &%,
SOVERHE) GRS MBRMEREL" . =8
B8 5 #F (guanosine triphosphate, GTP) Xt Ji i #b 4
6 240 0 0 85 B OB - %%, Rotsch %7 R AFM
W T &R K4 K HF (epidermal growth factor,
EGF) RBT, B 4 AR R O B 8 K i i 72
Braet %"l AFM B T HF HR XG4 iy
95 40 B AL B 57 O AR M FE PR ROA . 1R G0 B AR R B
R 5 7 3 7 207 4 A M A B RS 1. 5~3 h Uy
AT K 3 B 40 B PR T AFM FE 2 R 40 AR B
fikJ5 10 min BIFTRR I3, EF B L. ATE% A
FRERARAREYETENEE @i AFM &
) 5L e By o X £ 400 D Ph L 40 S | AR 4 B R I 4 R %
A IE A ALK R w, B T 4 B 3 By ik 4y 2 FROR B0
CIASRIRCESL R 227/ ik 18

2.2.3 stmpE AL KAGRLE AFM o] H

8 SR R AT I E MO SRR T DL E 2 A
A B EAER S, - AREEE AFM
PHRE AR 5 R TIREAL , X 55 — Fh B2 HE 5
4 4R 38 4T 41 9 8RBT LA AT 40 M TR AR 14 A 6
K. W ERRBRHOE S, RS KA SRR
B RE S RS S T E N A E
ERISCBLE X R B M VE XS FRERG B ML AR K62
Thie ZURHRM AR T ¥, I AFM IR T ATENA
B 40 Mt & (HEC-1-A,RL 95-2) 1 A ¥# 3 & 41 i
JARDZ H KM ER. % JAR ShEEE 4 57
AFM OB MRS RESRENTENKES
BUAE B A R B i 18] B2 (1,10, 20 #1 40 min) .AFM #f
i# F1 1 & (Approach force curves) FH.HEC-1-A
M RL 95-2 5 JAR Z B HE R tEMEEH L2
RL 95-2 W HEfF fF Fl W 8 HEC-1-A /N, TR B F
RL 95-2 # % M| 7t ¥ . ¥ & (Glycocalyx) #. 1
HEC-1-A W REHRE BEEE, ERR 7 HFEM
H A . B kAt 18 & 20 A1 40 min B ,RL 95-2 &
A5 JAR MEERHESE S . TTMRFE-KAET
EFRARAMFEANRAREMEEER. AFM
XM MERLTRAREEHAREDETHARS
M LA RAERR S, WA HRHYE
it B e o 40 B AR S e HE TR ROIE 5 0 7 40 D S5 R 4
MBI MM EER%.
2.3 MUEMESEHREENHRE
HXAFM A FHARMEYIESEMERED
MIEE £, Tollersrud ' WET 4 k& HE
HERENIES SREVEFZEN 2 KRB HRE
e, A SRR 2 PR R 2 RHCR , B8
KBRSHME TUERTFHIEHRETXHX 2
PRAHES . Schabert %L F} AFM X % ¥ KB #F
B (Escherichia coli , E coli ) 5 ) —FhBiE T RE
H (OmpF porin) # 47 T H K. & £ 8 /& OmpF
porin & H g B # B ) 4 S 4K, HL R 4 BE R 1
nm, EHFHER 0.1 nm, R YE X-HLMH A&
ST = HE SRS — . AFM IRA IR B
A pH HEMAS RO XFIEEEEHHEL.
AR AL 8 3 P A O, B K I B 40 e v R
B IR BRI N . Haberle %" | AFM
METRERERPEBIMMOTE, AERFHE
ARPHHARE B E RN GRS EE, S
FE ML BRIMAREFRET, H AFM MR R[5
i 8] J5 A0 M AR B R R R IAMARE G A
RESEEER RAREXMRETRES FiIH
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M, HRICRBI N F LR, B0 X T i 2 B
HEHHE TREEMERWEA, 2h 5, AR E
M — 2 RADAR R, R ZEHN K,
90 s~10min FHE, AHIAAXEBSHREAR
MEEBRMENHNE. 6 h 5, MREEEHE K
MR, K4 200~300 nm B 4b 5 RRM S, &
MMREE T/ BER” . LB U AN E, X
F 58— T AU T T R N 48 B
. Busscher % H AFM &t T B £ B ik 18
B A AN E SR M e 0 e AR B O m A E R A,
SO TR I 40 TE 4 0 B 2 3R 0 A HE T 45 M 10 RS T
HRMMEYRE RSB EAREEM.
2.4 WNEMKFIFHTAR

AFM TR FUREEA K. KB 5 FEH &
HEZ5MAEHRESDF M. EANERD FHH%
MR KRB E BEA SRS
PR R BB A MR R S5 MR AL [ DNA 3
A UREYKS F2ZHEMZEERS%,
Cheung ™ I ZREBAKERHEEZEB T ESY
K BRI EH G Immunoglobulin G,I1gG) W Y
REMER. RS X-HERTHMER -, %%
B #H A M (Immunoglobulin M,1gM) H i i& A~ B F
X-SHR M HIT 4. Cheung %258 F £ BE B 44
KERHEZRTHEHER 7 1gM MR TP
it , 48 5 XFHMEF A Fab BB A 5 AP 3R Fe
B ANEREB R T EHE 24 Fe REMNAE
H.RBRENEERE - T =ZREEA. 1% H
HA, #1 HA, 2 »Z Bk 4R . Epand %7034 Il % %
HHW 247 Bt BHA #1 FHA2 #47 T 95, AR
B4 TR AFM Bk i = 8 1, 4 BHA
M FHA2 A BEBIEA B AR b, s BB E
RB,EPHRXGT 2HEASKEENS FESS
EHREARER=RESF IREHTRLSE,
FHA? EAB RS AENHE FEEAZINAE
F 4™ BHA BEEJLFAZRIMER,IERZE S
HE/N SR AL . Kuznelsov %5204 AL 2
WEWMES B £, AFM 0] LIS 2 s W 2 3
FE R TR L.

SRt 005 LA ki FFSE AR . AR
GEAR L 2%, O A0 I By 45 K AT HE A R T S TR
WAR ) B 5 BN Y 5 B A Ry 4 R LA 3 Ak R Wit
BRYR, XHLAEBHS S FTAEER. Hik,
i ] 790 69 B9F 9 R R R 24 0 8 L B o B — R A
HOoHA - BB R RS, e
H T & R R T - BN B v 2 L AR
MIGR PG KRE, MARK., BXEPURIBER
HEREHFE HE TR SEEEN R
Bi—CAC, R/ AFM B T 48 CAC #1
TRE E. coli-AMY JFE§ X B-% 3 b 0 I 45 #9 (0
ma, Fr A8 i AFM ERE M W, BB B4 B
aih 2B ARSI, Y 2 FhEE 515 B-H B
R J5 » B4 3R 5H 1 PR 45 M9 S B B3R, M B 4 M
CAC Xt B-Hi B¥EMI R B A HE . 5E 2. AFM 1 B-
HEBBEHRPONA, B AFM A T 3 1t 8 %1 7
RIBF SRR T 1 I o R i 8L

3 4 if

AFM MR 77 N B ¥ E¥
5 TR S B R R R DR B E A R
EHMRELERTRTHEBRRERTHHE &Y
BRELTFRFWERE . ERTIEE WK
BERLIEATRESRFHEHRBHEARS S
SR, LAfSE T % 22 st 1) HH g ) A T 0 TR Th BE FRO AR AL
(353 & 4:0). &

HRLCAFM REAFEEMBNER, HEH®
ARBEREMBFIAEN 1 TR, 5SS
H.EAACHRFHRE WA —@ B, 5
Fi AFM #47 MEEH, RE R A B RHEE,
HPLEE B 4R 2 R AE B 9 SR 2 T TG ok L Y 3
ARRE A0S N ERTE AR LA R 4y B 30 5 s EE B
B AFM e 2l REFRH % . Bk, 7 5L bRt
RS, N AFM 5 HAMXAS 8% B S i F
BRI RE BB BRIER X - R
WSS A EXAENT AR LRI, XA 3R
Bem HEHGER.
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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



