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Establishment of isolation, purification and activity identification
method of chicken leucocyte antimicrobial peptides
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Abstract: [ Objective] The study was to extablish isolation, purification and activity identification
method of chicken leucocyte antimicrobial peptides. [Method]) Sterile peritoneal exudates were harvested
from chicken after injecting saline with starch, then the white blood cells were collected. The white blood
cells were sonicated to release the neutrophil granules. These granules were suspended in acetic acid and
mixed overnight to extract the antimicrobial peptides. lox-exchange chromatography and reversed phase
high performance liquid chromatography (RP-HPLC) were used to seperated the components present in
the crude extract. Antimicrobial activity and the minimum inhibitory concentrations (MICs) were deter-
mined by the radial diffusion plate assay method. [Result) 0. 270 g chicken crude extract was obtained. U-
sing RP-HPLC the components in the active cationic fraction were separated into 18 peaks;peak 8 had good

activity against all three test organisms;the minimum inhibitory concentrations of peak 13 against chicken
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E. coli O78,peak 15 against S. aureus 1056 MRSA and peak 15 against C. albicans ATCC10231 was 0. 627,
0. 001 and 0. 035 pg/mL respectively. [Conclusion) This method could be widely used to purify chicken an-

timicrobial peptides and identify antimicrobial activity in laboratory.

Key words: chicken leucocyte;antimicrobial peptide;purification;activity identification
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YR {5 350 B8 PN A A B 20k R 100 cfu/mL, 7 3
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E. coli O78 PR . WA PO I PR 24 7>
T, —20 CLRAE.

1.2.5 CRSMRORRE HER T B TS E
Wy e 3 PR 2 43 G B B6 R D #5 % T 1 mL XUZE
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FI A0, Hodr 29 90 %6 DL 1 Ay 5 g ke 41 i, 95 %6 LA
S B A A LA T TR IO R 0. 270 g,
2.2 BHRERKERYHNBEFZBRENAEULER
XS4 TA IR $2 9 B8 7 2 e )2 A [T L BT 1, e rp
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Fig.1 Cationion-exchange chromatograph
peak 1 and peak 2 of the crude extract to chicken
antimicrobial peptides; The arrow shows where the running
buffer was changed from 25 mmol/L. ammonium chloride

to 10% acetic acid
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Table 1 Inhibitory bacterial zone of crude extract and ion-exchangde products of antimicrobial peptides mm
i H XK FF T 4 B 00 A BROA [ERue 3|
Item E. coli O78 S. aureus 1056 MRSA C. albicans ATCC10231
HLHEY Crude extract 13.63 14.71 —
% 2 Peak 2 14.27 16.01 16. 84
% 1 Peak 1 3.00 3.00 3. 00
BA P % iR Negative control 3.00 3.00 3.00
W=7 R W i B AR R,
Note:*“—"denotes that the data are not sufficient.
2.3 MR IE
B A 2 T I T ) S AN RO E WA 2. 201
H & 2 mT LU 0840 B IO 42 W B 1 32 e = W T 1.6
200~300 nm A 2 A~ e i . H v A5 A A I8 Wi U w1l
210 nm 7247 6 A — A8/ B WO 7E 280 nm 72 25 osl
N N N S
F o MWERAMN IS T LLE B S BT KR B R <04‘
TEE BT RRAE PR R i R AL T i o S R L
. e 0.0 L L
H T AR E 180 230 280
2.4 RP-HPLC &4k Wit

X BT TR CHL 52 ) B 7 22 2 M i) RP-HPLC 43
BRSO EIDLIE 3, B 3 AT LLFE L XS B A OR 48
WE 7 Ak o B il 18 AN, bl 4 0 6
W 8 W O W 11,06 12 05 13 W 14 0 15 45 A [ 3%

&2 385U IO e 4 8 2 4 7= ) 7E 200~300 nm
e TSN
Fig.2 Absorption at 200— 300 nm wavelength of

ion-exchangde products of antimicrobial peptides
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RP-HPLC chromatograph of the cationic fraction of ion-exchangde productsof antimicrobial peptides
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Table 2 Antimicrobial activity of RP-HPLC purificated the cationic fraction from

ion-exchangde productsof antimicrobial peptides

—— WREHFFE SWEHARE OOIEKE R MRBITE SEEHHRE HASHERE
I g M . . ) Ik g M .
Peak E. coli S. aureus C. albicans Peak E. coli S. aureus C. albicans
e 078 1056MRSA  ATCC10231 e 078 1056MRSA  ATCC10231

% 4 Peak 4 + + — % 12 Peak 12 ++ ++ ++

I% 6 Peak 6 ++ ++ +++ % 13 Peak 13 +++ ++ —

% 8 Peak 8 ++ ++ — W 14 Peak 14 + + +

% 9 Peak 9 + + — % 15 Peak 15 + 4 +++ ++

% 11 Peak 11 ++ ++ ++

e+ RN MR B AR 12,0 mm DL E s+ + -+ ROR B HARN 9.0~12.0 mm; ++ RN HARN 6.0~9. 0 mm; +3RR

MBI EAEH 3. 0~6.0 mm; — R/RINEE HARTE 3.0 mm LIT,
Note: ++ + +denotes the diameter of the inhibition zone beyond 12. 0 mm;+ + +denotes the diameter of the inhibition zone from 9. 0 to
12.0 mm; + +denotes the diameter of inhibition zone from 6.0 to 9. 0 mm; + denoteds the diameter of inhibition zone from 3. 0 to

6.0 mm; —denotes the diameter of the inhibition zaone under 3. 0 mm

Yok br v M am iy 6 -0, B 6, 0% 8 I
11,04 12 0 13 FlE 15, I KRBT E. coli 078,
LSO ZIRE S. aureus 1056 MRSA I 1 4 & Bk

® C. albicans ATCC10231 ik & &, 347 MIC
BRI S5 R LR 3,

*3 WBHEA RP-HPLC &L =¥ & /MME R B (MIO M E & R

Table 3 MIC of RP-HPLC purificated fraction from ion-exchangde productsof antimicrobial peptides pg/mL
- MRHIFE SWOEGKRE AOSKE . MRBHE SHEEEHHKE AOASHKE
e v E. coli S - C. albicans i E. coli S ~ C. albicans
Peak . colt O, aureus s.atbrcans Peak Lcot D, aureus oo atorcans
078 1056 MRSA ATCC10231 078 1056 MRSA ATCC10231
% 6 Peak 6 2.266 8.134 0. 865 W 12 Peak 12 1. 880 0.031 —
% 8 Peak 8 3.915 — — % 13 Peak 13 0.627 — —
% 11 Peak 11 0. 996 2.877 1. 660 % 15 Peak 15 — 0.001 0.035
T 73R M RE dee /NI BV BE (MO I 5 AN AL
Note:“—" denotes that the data are not sufficient.

M2 3 A, 6 SIS 3 Fl 4 A 24 3 B AR 1Y
TR P A B AR Y S5 I R TS gl R R B A
XXG K F @ E. coli O78 T 1 e oik (Y 72 16 13, 72 5
TRV SN 0. 627 pug/mL Ik HE AR 54008 £ 15 X4 %
WO EBRE S. aureus 1056 MRSA FI [ {4, & Bk #
C. albicans ATCC10231 7% 4 B 58 1) J& W% 15, 43 5]
#£ 0.001 F1 0. 035 pg/ml B] 5 BE & 240 & 7EH

3T

3.1 BHREKKRE

55 DI T 4 A5 A 11 A0 R AH B L R IR R
S R 2R EER KT B s W e A K R A Y
J7 R T R A AT Bk AN AN AR 8 45 38 K o 1 11 400 L 1
HAET LR A BB 5, HE, R HE R
TE SR 78 B SR AR 2 il A B L 38 B 3h ) 2 vk At
T R R AR I N
3.2 MEMHIRK

K PR 75 U RS2 R R 0 T A A4 R 58 4
T UL Ve 75 2 B 3% N 0R 4 43 . vkl T A PR A
A BB S LR RSO A (AR AR SR R TR 1 i

T G 77 A R B i T AR UK SRR AR
i 5 P ORE 4 2R FH £ TR ¥ 4 1 5 3k o A0 T IS
] RE 22 M B Ok O ELSCRE AL BRS L AT DL i R 8
PEREE i RRRRIE . SRR h & A KM O
R » it B0 T 2 2 A ASCHE AR il T Bk 25 £ R (R
A Sy il vy — B 55 COK{H - £ 30 min RIAJ R 2%
LR, MO A5 20 0 52 B e ARG, BoA 5 R A7
R PR ¥ 2R 1 1 05 3k - AT R4S 21 BT B IOHL 42 9
MR T4
3.3 MWEIEYEREENE N E KM E RS
H1 T IR 22 B0t T I A TR P B D LA 2
DR FR A i o DR I S S AR A U P AT R 8 T 2
TENIEPEYUR 2> T AT 5P AR U 2. it B
RHEVRHOLE 1 mm JERY 2 BEE BAT HAE N 3
mm {9 fL . B LA 5 L 5 AR 5 ke SRR 2
TG JE v R I T i O BIR R M R e R A AT AT TR
JE L BEA LAl BUZ BB 85 97 ZE R L BEBE 1L BT i 4
J3tFE 53 K ARAE Y SOAT A S80S A 20 TR A A AT (47
B RS A I 1% R ) 240 B R 4 B A R BRI . X
VE AT AR R A e B0 T X 6 1) R BAT RO 5
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B i FH A /D BRAE T AT (] A R 0 22 A o A5
S
3.4 PABFXZBEN

B AS R AT 09 H Y2 R AR 5T R T A
FE A 555 AR B HL A S M S R A A . P IR
FRER Y & A & AR RN I, B T
AR T TE F A7 s T A SR X T A A B Y — A
FHEEME, LR B CM-Sepharose Fast Flow 55 2 14
BH B F 58 8 2 AT O R 4R 0 R O H 7 1 4y
HHABY oy & IF . AR R Rk fE b, — g i
R AN BT A ol oot O I T R R AR R M T
()15, 75 ), 2 52 ) Y M T RE . T B TR i — )2
B 2 0% 4%, AT LA fe K PR BE b £ 4 B8 Jie 5% 1T 1) °F- 3%
RZHE 22 #5770 % 8 B B B AT A 2 v 9SS e 4
LSBT TR R OCE 2, I o A A
i B — 0 Ve BE R R R R — i O AR B Y
1%~10%  EARN GBI 190 ~4% , R E K& &5
M) 358 50 8 B ¥ B8 A AN R AT 75 O 2 T i X DA A
FNE M. TR BAR Y 4 PR R SRR R AT
B /DN o Ve 50 IS S OR A VR WA R X &), ) — 2. ok
U VAR 1Y T R A 0 L R ) B i AR A
AR R Y R Uk B A B DA B 1 A 4 AR TR R Ok L s
W pH A Il B . ASHF 5835 1T 0% 38 156 i A 1
1040 LR pH AN 3.8, 4r BS AR B
3.5 RP-HPLC 4t

S R R R 'a = VTR ' (o - S G I S S W
WYy J5i 53 85 I T Sh A A0 T T IR AR 2R A 2%, HL R A
B4 v T IR B T 32 3, RP-HPLC 43 85 1 ) B¢
M I RP-HPLC i#47 i — 26 iy glifk . JF
K H1 53 B 68 0 9 VR I 5 BT A L 52 AR ICAS IR I 1 &
Jf-7K- =9 £ R R G 2 SR A7 B B R 1

TR 56 PR 0 5 00 A 2 2ok v S AR R 4
#2095 % L REFE 0~100 Yo bef £ 3 Bl 9 2R A7 2 oG AR 418
R Hh TS PR BT IR R YR R A NV Y
b B2 L e G R 3R W B B TR Y A ) 5
RERE B 70 ok o 7 Db R v, Ol A O R
o3 1 AR AT S IEURLRITE AR [ A B2 0 I Y g3 1S
JE 38 SN BT DA N Ay B R Og Ah . B TE AR
WA (215 nm) TR, b B KRR A T A B LR &R
G R, TR AR 280 nm R AN, HAERS I Y &
0, % R R % 20 TR 1) IR B o AN L G A A R B . U BR
55 DU 2 b R oA 0 A X N A L A3 I 1 3B R
NN ) R SRR sl 8 el ST R D S i N [T o = =1 7 N2
R FZWE T & L 53, M 4y N 20T R FH R AT AR

Tk T TIUE.
3.6 MIC Byl E

T PRIk A T R 1 L B KA ) A B
FE AN [a] it 26 0 11 I A9 4000 1 9 BT DA 5 2 kAT
MIC iy %€ . A BIF 58 % F B0 B8 97 1k ik A7
MIC il iE 3% 0k 45 S 1AV e R TR AR L AR i R
i, 75 2T IR WL 3R 45 R L O HA IR 45 2R 2 AR 4l
AN ) i T e T2 T JORC 194 40 T s R /D A o iy 2k 9 00
HBIEE R (H 0 T8 B RE S AR )R AR L
5 di 1] RP-HPLC 73 £ J5 B it R i o il 122 7 4
NAEIE,
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