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Wl Ao mRNA LRI I RERE 1 H 0 R Z R 45 AP 240 LCARE  1/2)  BiEHL o 6 A Ab 2,
AU S AEEEANE 8 QNG X A iR LAY HOR . Al 5 A58 B R 23 ) 78 L Al H R S n 50,200,
500,1 000 1 2 000 mg/kg FY 7 FEMEBCHI IR . 5011 42 d. S5 F W, A7 00 75 A6 A DU R & i LB IR i A
Wk K+ 450 == < [0 0 T A B DI T A mRNA K 35 Bl HORR 50 3R BE 45 o At A 38 im 52 8 3% — U b 2 0%
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KEEWR : SCRME WAT G FELE VUG TR s DR A s MU N BRAE I A, mRNA

WEFETNTF R RIR ek i Pe A 200 E Bl
E WM AR Z —. TR (1.4)-2-5 5-2-
Ji 4 B-D M A B, 2 st RIS BRI L R T
KRR B BbE 2 05, =2k B iR sh 4, anip &
Eryshse. CAHMIIRRY . 5C R GE N S Y iH 1k
W AH 5 Wl B AT A R A B RE S T B Bl
LEW e S SRR e ) BA PO LB
WEEH, B R 2T BTN E, gl e —
Fofr i A ARDRE R IR0 L R A IR SR B 5 R B, 52
SBT3 B R PR A X I AR TR B | A e RO
2L 20 i 2 TR0 R0 5 RO B8 PR A A I v il B
T 40/ & T 408 (CD'" /CD* ) i A B
S, I Bl S 0 ) B A — Rtk B kit 2 B
S B RE G A, (PLA,) R 48 0% i 5t 1Y £ #E
PR AR IA] Y 22 e S R R 3RS B Rk et B R 2
AR E T . A0 g 7 PLA, fiEfb/EH T Al
LB A8 A I 4% R Carachidonic acid, AA) ., AA 7E
4R Ak i A0 Ns AE A6 B AR R 9 AR R A I R OE,
(PGE,) . 141 Jft =4 B, (LTB,) & — R 5 i K 2%
Py 5 3k e ) T E A ) R N AR T AR R
PGE, #l LTB, BA &= 20 M 1w AEH . MN wk

175 B 89 :2008-12-06
E£WAB :HEKARFFELT A (45 :30660130)

JEHE A (cPLA,) FLH At PLA, A [A] 98 1 L 2 i —
— T B X Sn-2 {7 /) AA B A 5 i B
PLA,. T A HE Wy, 7 BB rl il o #0E cPLA,
PEE B W40 i AA B . Usami %5 0F 58 &
L, 5% B0 RE M B R 28 % 4l i & L LTB, Al
PGE, . i BCHEM , 576 3R W T 2h # G % HL ARG 19 12 it
BORTTRE S PLA, (3% P3G 98 4 5¢ (0 H | 56 F %
FE X 2l Yy AL A G 928 T RE 52 e 1 B3R F 5 L 2
Doty | MO RE N R0 g 1= N A NS W =
38 35 B 5% H ORI A [ 7K 57 1) 52 S5 6 TR AT XS
M AA & & PLA, #5PE /M cPLA, mRNA 3%
KR, N PLA, i 458 BT 58 IR T P AT 0 4 338
Ty BE 119 52 W AL

1 M85 FE
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IR ERE 1 H I fl B 2% 4k 25 I R AF 3G 240 H
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A AE L Al H O Es i 50, 200, 500, 1000 An
2 000 mg/ kgt 5¢ R WEBC KA. X5 i 58 2R A
T F LR U e AR DU VR AR TR R A AL i &
Mt E Sk 90. 52% . LAl H R A R K R GOR1 N R
B, 2 B ARG 1R SR AR 1 (2004) 44 JEOAS [R] 9 A= 4
KB B BC ] L S H AR ALK S FRKE L 1.

®1 EARARKREFKFE (KT ER)
Table 1 Composition and nutrient levels of basal diets

(air-dry basis, %)

B H ltems Hi% Age (d)
1~21 22~42
JFBl Ingredients
F 2k Corn 52. 68 58. 97
T#1 Soybean meal 40. 00 33. 80
.7l Soybean oil 3.00 3.00
£ ¥ Limestone 1.10 1. 80
R 455 CaHPO, 1. 90 1.25
£k NaCl 0.37 0.37
ER IR Met 0.19 0.07
R Lys 0.05 0.03
AH%% Choline 0.11 0.11
T JC & WIR 7 Mineral premix 0.50 0.50
2 E RS Vitamin premix 0.10 0.10
&1 Total 100. 00 100. 00
H 35K Nutrient levels
R HE ME (MI/kg) 12.71 12.78
MEA R CP 21.37 18.99
£ Ca 1.08 1.03
HA e AP 0.62 0.55
HE R Lys 1.25 1.10
EH R Met 0.54 0.39

AT o BeAl H B 54 Provided per kilogram of basal
diet:Fe 80 mg;Zn 80 mg; Mn 80 mg;Cu 8 mg; I 0.35 mg;
Se 0.15 mg; VA 3 000 IU; VD1 250 IU; VE 15 IU; VK
2.2 mg; VB, 1.5 mg; VB, 8.0 mg; VBs 2.5 mg; VBy
0.011 mg; MHER niacin 44 mg; D-yZ R D-pantothenic acid
11 mg; MR folic acid 0.9 mg; 44 & biotin 0. 11 mg; JH
% choline 550 mg,

1.2 AFEE

PRI XS SR FH A O PR A 6 1) % i 1 42 d. A b
i A oK
1.3 #H&mElE

5390 T 14,28 A1 42 H i 08:00 T 4F 8 &2 v Fifi
BUAH I 1 H3G, 8 kR i 10 mL 3% 58 R i 4
Hi, 78 4 CRE L (3 000 r/min) il 4 1M, — 20 C
BHRAER . RE %5 Tk Fl sy i —

T 2 A el g 21 1 AR BRER K e N 41
%1 1.5 mL Eppendorf & it AW A . R %
HIE A — 70 CARIR VKFE R A7 FH T RNA 42 .
PLA, I Pk R FI 805 %o 92 43 B s W Galoml &0 A
JCaT AT W H AR AR ST ) » AA SR T B B0 9% 4 BT
Pl G & B £ E R&D A .

1.4 HLAE RNARBERER(RT)

HUR A/ R 4 B RNA $2 HGR 57 & RN Aiso
Reagent(TaKaRa D312, Hf [F K i%E) BB £ 17 & RNA
FEHC. & RNA FIJC RNA B K 2 1% BUIR b g
JBEHL UK A3 BT A B RNA SEREE L, T — 70 CIRf7 4
. PR E RNA &5 KA. 50 66 R T A g
HERA DN o, S SRR B 6.5 L i RNA A Z 2
R & G L cDNA, R &R O 10 pL, J o
5 X PrimeScript™ Buffer 2 p#L,PrimeScript™ RT En-
zyme Mix | 0.5 pL (TaKaRa DRRO037S) . Oligo dT
Primer (50 pgmol/L) 0.5 gL, Random 6 mers
(100 #mol/L)0.5 pL, F PCR AY 347 I #6 5%, ) W
2144 :37 'C 15 min,85 C 5s,

1.5 SEREEEE PCR

ML 5 N 2 B A7 5 | 15t L £ 5k TR 40
BT, 51WHh B4 TAEY TR RS AR
UNCIRS Y

cPLA, (333 bp,GenBank & 55 NM_205423) .

F i 5-CGGCAGCAGCGGAAGGATAATA-3";
T 5-AGTGAGCAGCAGAAGTGGGTTGTGA-3’,

B-WLzh & 4 (B-actin) (118 bp, GenBank & 5%
= NM_205518)

7 5-GCCAACAGAGAGAAGATGACAC-3;
T 5-GTAACACCATCACCAGAGTCCA -37,

KM SYBR Green I % 6% Rhik #E4T 52 I & &
PCR ¥ 14 iy #:9 , PCR Jz Wi f& &l 20 pL, H
2X SYBR® premix Eyx Taq™ 10 pL ( TaKaRa
DRRO41A) ,cDNA 2 pL. E## 54 (10 p#mol/L)
0.4 pL, R34 (10 £mol/L)0. 4 pL . dH,0 7.2 pL,
T30 it PCR X (& [E MJ OPTICON-2) 43 | i 47
cPLA, fil B-lL 8 & (1 /9 PCR L J, 97 38 &5 14 0
95 C#HiZsM: 1 min; 95 C 25 5 5,62 CiE &k 30 s,
72 CHEfH 6 5,45 MEH G .72 CHEAH7 min,

B i B AR A cDNA S B P B, cP-
LA, mRNA %t # ik & R 27 gk 473 55,
ACt=Ct(cPLA;) - Ct(B-flshiE ). PCR =¥
25 R — I fif 1 £ 0 HE AT B L RS L PCR =4
2 2% B BRI E IS FEL Uk (100 V, 15 min) 85 47 3 7
Y BERO/IN G iR AR AR Tk AT R I
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1.6 RICEELIE

I B R Bl SAS (SAS Institute, 1998) #k 4
5] 09 0 #7347 8 31 A [] 576 SR 0 B B 1 HRR
Ab BRSO HE AT — U A R JE U 4y B, DL P <<
0. 05 1 Jy 22 53 18 & P AR o

2 # R
2.1 ZREXAFBME AA FER PLA, FH
A % M

12 2 (9 B3 70 B G345 2R nl i £ 1 45 40
PUAF XS IS H AA & Bl H R 7 SRS S 022 7Y

*x2

T B U £ in (P <C0. 05) 5 Hid L 500
F11 000 mg/kg 7¢ B4 42 5 - 24 H O P 5 BB
JnEE 2 = ) 2 000 mg/kg W, MLV AA & S H A A
[F) 7 B2 B BRI . B H AR rh 5 RO W48 o = A 39 o it
i PLA, WEMETEIR IS 14 K280 il 4 34 m #
(P =0.074) 7B KT 25 28 KRANGS 42 K2 B 3%
T £ (P << 0.05); HoHp L 500 Al
1 000 mg/kg 7¢ R ML =, 24 H AR 78 RBE U
2 000 mg/kg i}, I 35 PLA, &P & F %
FEE

EREXAFBME AA FER PLA, EHHRE

Table 2 Effects of different levels of chitosan in diet on AA content and PLA, activity in serum of broilers

i H H % 5o BB K Levels of chitosan (mg/kg) R iR P {f P-value
Items Age (D 0 50 200 500 1 000 2 000 SEM 2Pk Linear  — ¥k Quadratic
14 0.499 0.524 0.529 0.545 0.586 0.546 0.027 0.233 0.024
AA 28 0.392 0.397 0.411 0.506 0.567 0.470 0.046 0.260 0.007
(mg/mL) 42 0.551 0.589 0.678 0.843 1.079 0.624 0.092 0.643 0.005
14 197.03 205.93 206.53 216.33 258.89 184.37 21.100 0.912 0.074
PLA, 28 171.10 179.55 188.25 207.52 232.50 164.77 15.051 0.963 0.005
(mg/L) 42 224.14 228.96 230.31 238.78 260.49 191.54 17.014 0.375 0.022

2.2 EEBEXNAFL+TZIER.ZH.E PLA,
mRNA & B %0

¢ 3 AT 1. 7E IR B0 25 3 L Bl H R Hp e OB T
IO, A+ 485 2 B cPLA, mRNA
FeIR R T U &g n (P<<0. 05) s Hrp L 500
F11 000 mg/kg 7¢ B W4 42 5 - 24 H R P 5 BB
JiEE R E 2 000 mg/kg .+ Z48H 5 %W cP-

R3 EREXNAFETZHEH.

LA, mRNA K5 B4 A 7] B2 B2 A REAR . Bl H R o
7 BN 0 B4 5. AT XS 11 cPLA; mRNA
FIBTEIR SRS 14 KA 28 K5I 82 — Ul &3
JCP<20. 05) FEIRBG 45 42 K 5 B W il £k 38 s
(P =0.056); H L 500 F1 1 000 mg/kg 7% B4
AR Y HAR ST BB i 2 000 mg/kg i,
% cPLA, mRNA ik AR TR 9 BB 5

=8 . @B cPLA, mRNA R ik B 500

Table 3 Effects of different levels of chitosan in diet on cPLA; mRNA expression in duodenum,

jejunum and ileum of broilers (2°¢")

i H H % 5o BB K Levels of chitosan (mg/kg) R iR P {f P-value
Items Age (D 0 50 200 500 1 000 2 000 SEM 2Pk Linear  — ¥k Quadratic
R 14 0.0083 0.0101 0.0105 0.0120 0.0153 0.0117 0.002 0.271 0.019
Duodenum 28 0.0205 0.0210 0.0220 0.0226 0.0231 0.020 4 0.002 0.091 0.006
42 0.0214 0.0277 0.0402 0.044 6 0.0482 0.030 3 0.001 0.562 0.036
N 14 0.0061 0.0077 0.0093 0.0107 0.0156 0.012 8 0.004 0.091 0.011
/I\HZ] 28 0.0149 0.0157 0.0177 0.0183 0.0204 0.0165 0.003 0.585 0.011
Jejunum 42 0.0187 0.0192 0.0200 0.0206 0.0212 0.0195 0.001 0.670 0.007
14 0.0081 0.0100 0.0101 0.0129 0.0142 0.010 2 0.014 0.715 0.011
el 28 0.0085 0.0128 0.0129 0.0132 0.0164 0.0115 0.004 0.605 0.007
fleum 42 0.0154 0.0172 0.0183 0.0184 0.0211 0.017 2 0.005 0.592 0.056
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FL A B R N L TE A B A P R s IR T
HAbAn i ™. cPLA, FIH Al PLA, A H A ¥4
RN R ME—— A E WX Sn-2 1) AA H
AP EM PLA, . HAETET cPLA, I HF5E £
gAE e FL 3 9 . Bianco 5B 5Y & PR, 7 R OB
A3 I S Bl cPLA, [2 08 B WE40 M AA ARSI 24
Tt RBEACE (B AR 23 8O K T 0. 01% B+ B E g
AN TG AA BTl 7E 0. 01% ~0. 05% 385 [l 1 . i
7 RWEK 38 5 L B 1R 1 40 M A B AA 1Y &
B, WiFE 0. 05% LA B G i #45 ik . AA TER
AL 1 F s A AL B AE T = 4E PGE, \LTB, % — &4
W R A T X ey ST AR AR Y R AR
Hr PGE, f1 LTB, A \EE MR M WIEM.
Usami %5 B 58 & B, 52 50 66 ] 3% R 2 0% 2% 41 i
A LTB, Fil PGE, ., —S8ff 7% 25 St 45 i 4 Pk
o B S OBR 0 B8 AR B ML AR S e R GRS B I
PLA, /K245 A 6] 72 B 19 TH &5 . 36 B L7 PLA.
JKF 0] LAAE by i B LR S T RE A A AR . At
IO o s RAFXS LT AA & & K& PLA, 1.1
.M =W s cPLA, mRNA Rk # i H AR
FERME S 0 8 0 S R & i (P <
0.05), HA 1L 500 F1 1 000 mg/kg 72 5 24 %5 55
M HMRFERIEAR M E S 2 000 mg/kg B, AT 1L
W AA SN PLA, WM+ 880 2 L [l cP-
LA, mRNA FKik &8 A A BRI . DLk
TR 245 S PR 5T T X TR AT A 9% T BB 1 5 i A —
SE 1) 7RI MRS O 2R 3 IS I ET I S PR AN 1) B g2
HLAE » T 1= 700 52 TS IR PR A X 4 28 Ty e A 4 il 4
XGRS A S R AR A . RS X s
25 J AL T A, 58 SROME X PR AT XS A 8 AL RE 1Y 5 M AL
il o] B8 5 7C R ME Al R 45 A A 1 cPLA, mRNA 3
ik cPLA, 16 VE, %m0 i AA B R i 5
AEIMTE AA &8 & B AR % (0 B i T2 9
(BT 5% 0 A o 2 DL B D) ) 45 2R R A R Tl A R
PGE, 5 LTB, & #17#t — 2 W58 J5 I DL & .
AN, 56 T 76 BME vl W AT XS 1Y cPLA, mRNA
Fik S cPLA, I PE M P BF 58 B w2 . B %
HT T8 5T RO T 4 5 /N A I 0 e A b L TR
FATIEA 21 A i E-2, A %1
HHAE R ZIRESA G it Je e8] B G R A s
J R b s R 3R PN Y 2 D AR I (H RS DD R 45 R A
i F it — 20,

4 & i

Wi H AR H 5T 5RO S T 0 3G . A AU i v
AA F K PLA, WM. T 8B 2B 5B
cPLA, mRNA k¥ 588 & — il &3 m (P <<
0.05), H A%/ 500 #1 1 000 mg/kg Wf %R # A 5
M HARFERBEAR I E A 2 000 mg/kg B A A [5] 72
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Effects of Chitosan on Arachidonic Acid Content.,Phospholipase A, Activity
in Serum and Expression of Cytosolic Phospholipase A, mRNA

in Small Intestine of Broilers

LI Huiying SHI Binlin~

YAN Sumei

FENG Yongmiao GUO Xiaoyu

(College of Animal Science and Veterinary Medicine , Inner Mongolia Agricultural University ,

Huhhot 010018, China)

Abstract: The study was conducted to determine the effects of chitosan on content of arachidonic acid and the activity of

phospholipase A, (PLA,) in serum, and relative expression of cytosolic phospholipase A; (cPLA;) mRNA in duodenum, jeju-

num, and ileum of broilers. Two hundred and forty one-day-old Arbor Acre broilers were randomly allotted to six treatments

with five replicates each and eight chickens in each replicate. Six groups were prepared for the study. Control group was the

basal diet without chitosan. The other five groups were formulated by the addition of 50, 200, 500, 1 000 and 2 000 mg/kg

of chitosan to the basal diet, respectively. The trial lasted for 42 days. The results showed that chitosan improved the con-

tent of AA and the activity of PLA; in serum, and also the expression of cPLA; mRNA in duodenum, jejunum, and ileum of

broilers in a quadratic dose-dependent manner (P<C0.05), and the supplementation of 500 and 1 000 mg/kg chitosan to the

diet were more effective. However, the supplementation of 2 000 mg/kg chitosan to diet was less effective. It was concluded

that it was probably related to the improvement of PLA, activityand the expression of cPLA; mRNA in small intestine that

chitosan may improve the immune function of broilers. [ Chinese Journal of Animal Nutrition, 2009,21(4) :580-584 ]

Key words: Chitosan; Broilers; Arachidonic acid; Phospholipase A, ; Cytosolic phospholipase A, mRNA
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