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(XFHfiZHD. 250, 500, 1000 F12 000 mg/kg [ 5¢ S BC I .  FEARTRAR 2 NRC (1998)
FEE TR RARERCH R, AL E IR WA 1.

® 1 RGN RS E IR O

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

WiH Items & Content

JER Ingredients

F2K Corn 60.09
/NFEFkR Wheat bran 5.00
A Soybean meal 26.57
fa ¥y Fish meal 3.00
Sl Soybean oil 1.00
Fi¥r Limestone 1.39
EERAES CaHPO4 0.89
£ NaCl 0.30
L-H &R Eh R £ L-Lys HCI 0.45
DL-EZM DL-Met 0.16




L-77 &8 L-Thr 0.15
K Premixt 1.00
4t Total 100.00

B /KF Nutrient levels?’

WALEE DE/(MJ/Kg) 13.94
HELR CP 20.37
R Lys 1.45
FHEIR Met 0.47
HAEM+EMER Met+Cys 0.87
TR Thr 0.96
R Trp 0.24
5 Ca 0.90
WP 0.61

U R R AT oAt The premix provided the following per kg of the diet:VA 8 000
IU, VD32 000 IU, VE 34 mg, VKs 2.8 mg, VB; 2.6 mg, VB, 6 mg, VBs 7.0 mg, VB1; 1.1 mg,
VB, 0.02 mg, iZ& pantothenic acid 12 mg, #HER nicotinic acid 50 mg, A=#)% biotin 0.47 mg,
iR folic acid 0.85 mg, Cu (as copper sulfate) 11 mg, Mn (as manganese sulfate) 40 mg, Zn (as
zinc sulfate) 80 mg, Fe (as ferrous sulfate) 94 mg, | (as ethylenediamine dihydroiodide) 0.35 mg,
Se (as sodium selenite) 0. 35 mg, S ALAEAH choline chloride 750 mg.

2 i+ 541 Calculated values.
13 fAFRE

IR TIREENMIKL (2>.2) m? TR, AU &R LT B R —
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Table 2 Standard of fecal score

FAF P> Fecal

PEORYE (244N Based on the score (fecal appearance) PF5E Evaluation
score
1 SR B S ALK AN
2 IEHFAE, I BoE g
3 FAFRRHL, A Y RS
4 PIARIEAE, FKRITE h IS
5 IKKESE, FOKDE HENRE

1.4.3 I[fiEfEbR

TGN U RGER, SHMIPGE 6 AT, E2RIE T 50 #bkcr i
10mL, # & 20 min J&, 1500 r/min 20> 15 min, 4335135 B T-20 CCOKFEAAFAR I . 4% 181K
F B AT I3 A KM BRI (GHRHD | AEKIMHIZ (S« EKBE (GH)
KRB FAERKREF-I AGF-D | & (LP) . {28 RIREFMERBSERE (CRH) | {2 L
BRB Rz (ACTH) « JFlE (COR) PAK T kL4 v bl %% CD3 (sCD3) . W[
P£ CD4 (sCD4) . Ay CD8 (sCD8) K JZHJMllE . CRH A GHRH Wl i 12k 71 & W H e 51
IR AR IR AR, HARFERIE 37 &% B w5 2 ) TR LT .
15 HAEGi i

RIGH R 2 Excel 2007 B HE 5, SR SAS 9.0 Zi it AF 4T [RIAGE 4047, F£33E47 Duncan
RiLZ B GEEWF BRI o« S VR EAT IR T BAE 7 225007, 434 25 R00E (I T R AR)
PAK B I HAERN . P<0.05 NZEFE .
2 RS0
2.1 FEIRBERT WA AR AR RE R S



%2 3 TN, Bl 7o BRI BRI, Wi A7 1) ADG 2 I 35 ) B M A — Yt 238
INZLRL (P<0.05) , FIG N 232 LR MEAT — IR T 2R FRAIR AN, (P<0.05) o %58 BRAHA N4l
(] ADG &3 T R4 (P<0.05), F/G (LT XI AL (P<0.05). (HARKRH A INGE IR
W A5 R 56 K FELA ADFI 2410 58 2 520 (P>0.05).

R 3 TTRMERT WA A KRR IS

Table 3  Effects of chitosan on growth performance of weaned piglets

FEEPEANINE Chitosan supplemental level/(mg/kg) P18 P-value
B RE|
SEM 25k /¢
Items 0 250 500 1000 2000
Linear  Quadratic
Y] Initial weight/kg 8.82 8.84 8.83 8.85 8.89 0.44 0.996 0.996
K& Final weight/kg 12.62 13.61 13.97 13.90 13.68 0.54 0.343 0.204

FHIHIEE ADG/(g/d) 271.4° 340.62 365.5%  360.4? 342,92 14.0 0.025 <0.001

TR
ADFI/(g/d) 576.5 587.6 613.2 596.8 586.7 20.0 0.884 0.615
BIEL FIG 2.122 1.73° 1.68° 1.66° 1.71° 0.09 0.018 <0.001

[FAT 8035 )8 br o7 BEEAH [R] 7 BER R 22 AN i35 (P>0.05), AR F-BER IR 7 7 3
(P<0.05). FZI[H.

In the same row, values with no letter or the same letter superscripts mean no significant
difference (P>0.05), while with different letter superscripts mean significant difference (P<0.05).
The same as below.

2.2 FEERHEXT W AT SRS RS B RS R

HiFE 1 AT, 7E55 2 K, 500 F1 2 000 mg/kg 52 5B INZH W7 574 S 57 43 SR 3K T
T4 (P<0.05); fE%5 3 K, 250 Al 2 000 mg/kg 5c AR A N2 W A7 A0 1 43 B B T 0o R
21 (P<0.05); fE55 5. 10112 K, 1 000 mg/kg 7e M TN 170 3500 Vo0 A5t
M4 (P<0.05); FE27 11 K, % Fe RMAS AL W14 Fe 1770 1) B 22T XTI 2 (P<0.05).
FEREAS I A, CRDRRMIS [0 W A7 8 S 1 0 506 B2 52 (P<0.05), {H & X Wighfr
W SEAE VT BOA BRI EAERN (P>0.05),
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Fig.1 Effects of chitosan on fecal score of weaned piglets

FE R — il F 203 AARE AN Al 2 RER R 4R 0] 2 2 72 57 (P<0.05) . EE S H¥ s RIbRVEAH A, RERIRH.

Data points in the same sampling day with different letters mean significant difference among groups (P<0.05).
Overlapping data points had the same letters, and were not labeled repeatedly.
2.3 SEIEHEXT T WA R LT A A R R VR E (1 5

HIZE 4 Al k0, BEA SO IRBEININE RN, By e 3% ML GHRH A GH IR E 2 IR 2 —
2GR IS, (P<0.05) » IMTIILIF LP <R 2 B 25 (2R PR INRN. (P<0.05) o %525
PR INZH IS GHRH K B34 5 2% w5 T 0 4 (P<0.05). 500 Al 1 000 mg/kg 5% B INZH i
3% GH W B3 m T X4 (P<0.05), 2000 mg/kg 585 FER INZH I3 LP Wk 83w T
X (P<0.05).
R4 FCRBENT AT A ML A KRR FE IR

Table 4 Effects of chitosan on serum growth axis hormone concentrations of weaned piglets

FEEBEAINE Chitosan supplemental
P {§ P-value

TiH level/(mg/kg)

SEM

Items
0 250 500 1 000 2000
Linear  Quadratic

Bk OBOE OB O B X 3858 4383d 489.00  469.2¢ 4413 193 0.131 <0.001



GHRH/(ng/mL)
AR SS/(pg/mL) 68.6 64.7 66.1 64.5 66.8 37 0.830 0.771
4K BE GHI(ng/mL) 7.6 89 108 9.72 9.4% 07 0.180 0.032
KEBEEKHETF-T IGF- 1

717 78.3 83.6 76.4 793 69 0733 0.842

I(ug/L)

JEER LP/(ng/L) 4.7° 5.2%® 5.4%® 5.2% 5.82 03 0.035 0.112

2.4 FERRE WA LT LB 3R B (K15
HIZ2 5 AI AN, BEAE ST ERMEA IS 3G 0, W7 047 1 M3 CRH YR 5 30 — U 2R MGk
# (P=0.088) , #%FtRMEAINALILTE CRH WK JE I BE(L T X R4 (P<0.05) o Wrgifr s
&5 ACTH il COR R S ILIE 25 — IR M Z& B RR. (P<0.05) . 500 F11 1 000 mg/kg 7 54 i
TS ACTH WK FE B E R TXHRZL (P<0.05), &5 RPHARINALAMIE COR R & 2%
ICT X4 (P<0.05).
FT5  FERMEXTIT TR M35 PSR IR R IR R i

Table 5 Effects of chitosan on serum stress hormone concentrations of weaned piglets

FERBEIRINE: Chitosan supplemental

P {§ P-value
A level/(mg/kg)
SEM
Items 2k ./
0 250 500 1000 2000
Linear Quadratic

TR R TR R R R

648.0°  586.0° 570.8° 592.0° 590.0° 184  0.284 0.088
CRH/(ng/L)
12 LRz ACTHI(ng/L) 20.52 18.0%  16.1°  16.9° 19.1% 1.2 0.863 0.033
Rz Rl COR/(ug/L) 45.6° 38.2b 38.6> 37.9%  40.0P 1.9  0.233 0.017

2.5  SERBEG WTHATHE MR T Ik ES 0 P I T 1) S i

HI%% 6 AJ A1, Bl 5 70 MBS I & 3 n, Wi AF % 1) ML sCD8 Wk B2 52 I\ 35 — I 2k %
KRR (P<0.05) , H.500. 1000 1 2 000 mg/kg 558K N 4L 1L sCD8 ¥k FF i &I - %t
HB41 (P<0.05), I+ sCD3. sCD4 /& K sCD4/sCD8 154 15 7 M s I L L 5. 35 i 2k 1k

B IR R RS (P>0.05).
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Table 6 Effects of chitosan on T lymphocyte subset of weaned piglets

FEIRBEIRINE Chitosan supplemental level/(mg/kg) P14 P-value

WA
SEM 25 —IR
Items 0 250 500 1 000 2000
Linear  Quadratic

[ CD3
5.12 5.12 4.68 5.36 5.21 0.58 0.808 0.971
sCD3/(U/mL)

%% CD8

11.16 11.06 10.57 9.73 10.42 049  0.152 0.083
Scd4/(U/mL)
s CD8

5798 5.16%  4.97P 4.97° 5.020 026  0.107 0.048
sCD8/(U/mL)
] %P CcD8/
o] % CD8 1.95 2.15 2.14 1.97 2.10 0.11  0.800 0.968

sCD4/sCD8

3 W @

s BB B TR R N IR, S R AR A2 B R, 3 O ek
15 M5 ARPEREFERARASET RGN, FER2 R B 03], A8 AL RGN o e R 4
A5eE, WEHRES BKEZIT R WA . BRHNEIR, SeRMIEE N —M RIS, A
AR AR FFIE . Liu SF08HRIE, TR 478 0.01%ER 0.02% )58 SRR Wi i1 4%
R BERE. PAGE MR R PR T RGN . Zhou SEMOTHEAT (1 — JRTVAli #h 78 7 SRS 1t
g AR TERE & TR ZH AR RIRYE B0 R A2 AT 7T R 7s, 0.20% 5 R0 AT it A KA i
B 58 T YRR R AR, D IRTE AR A A ARG A R R R, TR h s n e ZEp
3T WIS AR K MR BE, X AT AR LIE Y GHRH A1 GH IR B35 N AT 3. Tang S5RO 5t
25 AR B 72 BE AT S MW AR R GH R IGR- T (3R BE LA S I AR AL IGF- 1
mMRNA [, S f b 85 IR T REd I 8 i 2K GH A IGF- T AR BERR A Kbk
REATARL AR, X SARB AR B 54k, ARKIE KD, TARENIN 2 000 mg/kg 725

ST ZE RN T WA LT LP IR . LP 2 dish W) B G R 4L 43 Pl 0 WA ) — b AR 1 SR GR
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A Z 55 ial AR R . REV iR, LP EH TIN{E 5 ik, mArdid et e, 5
RE SV 8 LS AN S ARG & e, A RERE T 70 2231, ARRHiFFer, FaR¥s T 2 000 mo/kg 56580 &
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Bt
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T D o] DA W AT R RS 1 R AR R PO, FEARIF S rp, S RRAHAR L, 50 SROM S N 2H
WIFRE ST VP BEAG . 45 B AN AT AR 7200, SEERBERI AN 78080 T W 47 i i K
P T T8 R 550ER: - Liu 5081 5 B, %M 0.01%8K, 0.02% 154 SR B A > 318 rh K T 1 (1 550
M EECR, PRIEER R AR 5ok, STRMER DL &R an T, JF H AT RE
FHENTE LSV A 2R RE NT83Y, AR RIE 5 7e SpEE n] DLGEIR £ BE il i
g, Jf HHEAWSOKIRE 7182, T BEARSEME eI, I IS 1) R

W gsfa, Mg CRH A COR WKEZIGIN, KWW NIFE T CRH 2Rl D fe
BRORSH RSB B AR IR B8, ARG A5 SRR R, WA FRDRR b R I 5 SR FT LARRIR IS CRH.
ACTH A1 COR /% . CRH @id AKX 1T Frfiki-FE44-5 bR ERANE PL CRH Jy2EAif) 55 73 i
RGBSR B BT EERY. CRH. ACTH Fl COR S5 4 N 43 WA IRl -1 53 & BRI T DL 3K
BN 5k, S E N TE SRR DIRE, MO0 IE b R A 1 359, G SO 1 A7 S5 R
gl bR BRI HE AR, BRI SR SEMIETE . Chen S5 E7M 2 3070 SRMH B AIC S % RO T
FE M COR M RE . XKW RIERES G2 AT R IO W WO SE I, IR ORI il e i e ek, kb
J2V5. Behh, CRH T ik 55 MM E M2 074, TEAERTH 5 CRH ARG EGHS
ACTH B, 30 IR LR R R 80 2 R Mo, i R W80 3 2 VR S X S SR R ) 2
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Yo FEACRI BRI 7 BB AR T I 947 s vh CRH. ACTH H1 COR WK, et T
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AR B AR A (Y R ) . R TTH, TR s AN 52 SRBE BRI 93 A1 L7 sCD8
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Tol S R AL ST A BT AL [ L AT O R M, RERS I N A AR Y, I A
FRE T BN, BRI RS, SR HE R . R R A T R BE R e SR 5
R 9 A2 M 7 B MR T R 2 A 2K AV AL RS, SUENUA N E IR EE T BC . TRIRL, 52 SRR i
AR AN G B PR 1 1 FH S ) B R
4 & @
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Effects of Chitosan on Growth Performance, Fecal Score, Serum Hormones and T Lymphocyte
Subset of Weaned Piglets
XU Yuanging WANG Zheqgi SHI Binlin* YUE Yuanxi QIN Zhe YAN Sumei
(College of Animal Science, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract: The effects of chitosan on growth performance, fecal score, serum hormones and T
lymphocyte subset of weaned piglets were investigated in this study. A total of 60 weaned piglets
(weaned at 28 days of age) were selected and assigned randomly to 5 groups, and each group
contained 12 piglets. Piglets in control group were fed a basal diet, and those in experimental group
were fed the basal diet supplemented with 250, 500, 1 000 and 2 000 mg/kg chitosan, respectively.
The experiment lasted for 28 days. The results showed as follows: 1) diet supplemented with 250 to
2 000 mg/kg chitosan significantly increased average daily gain (ADG) (P<0.05), and significantly
decreased feed/gain (F/G) of weaned piglets (P<0.05). 2) Diet supplemented with 250 to 2 000
mg/kg chitosan significantly decreased fecal score on the day 11 of weaned piglets (P<0.05). 3) Diet
supplemented with appropriate dose of chitosan significantly increased serum concentrations of
growth hormone-releasing hormone (GHRH) (250 to 2 000 mg/kg) , growth hormone (GH) (500 to
1 000 mg/kg) and leptin (LP) (2 000 mg/kg) (P<0.05), and significantly decreased serum
concentrations of corticotropin releasing hormone (CRH) (250 to 2 000 mg/kg )
adrenocorticotropic hormone (ACTH) (500 to 1 000 mg/kg) , cortisone (COR) (250 to 2 000
mg/kg) and soluble CD8 (sCD8) (500 to 2 000 mg/kg> of weaned piglets (P<0.05). The results
suggest that the diet supplemented with appropriate dose of chitosan can improve the growth, reduce
the diarrhea and alleviate the weaning stress of weaned piglets.

Key words: chitosan; weaned piglets; growth performance; fecal score; T lymphocyte subset
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