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THE: [HRIIF R AMNEMEE R R (MLT) FHE 20 (LPS) X #94E KM RS & e sZ iR rIsem . ik IBEHLIEA 80 K
28 [ 84 i BE Ll BRA, SF- 20 ik 4 40, ELFE T IE L. MLT 41, MLT+LPS 20 LPS #H . 56 3o A il 2 Ly JRR S 42 Joi
ARER, HTREHRE K GF 50 K) #AT REEAR MM E £ A KA RS bR, (8558 )55 AL,
LPS F&MK T LRI AE K M8, MLT 42 7 1M A K e Re, HZ A B3 (P>0.05); LPS {E ILiE H ik & = A K
T HFARIBR R AKCE T (P>0.05), MLT 425 T LS A KU ER R 5B FFEA KR 7 HUIR IR 3K (P<0.05);
LPS 18 i R 45 50 T B AR50 BT (P<0.01). WL LIY) R I, LPS A B fi T O 0 JBfT: HH 30— = 8 P P 4455,
M MLT AT B 4540 LPS &3 a1 ILiE & S & 805 11 (P<0.05), MLT 123 PRI 1 4 B 20 g 75 1
(P<0.05), & 1 IfiE H & EH & & (P>0.05). (4518 ILPSRAG Ll BRI AL K 14 RRFH S Th g, MLT XF LPS HI¥ 51 #2(1)
AR N G BE T RE T B S ML B A AT B2 R P

K BRIR): Y WRIE K MR 20 AR KRR s ThiEE
FEDHEES: S814.1 HRFRASRD: A XEHS: 1001-411X(2018)05-0047-06

Effects of exogenous melatonin and lipopolysaccharide on the
growth and immune function of Shanma ducks

JIANG Danli'?, LAO Yongcong'?, WU Chunhua’, WANG Jinhui’, BAO Haiyuan’, LIN Zetong’,
ZHANG Beibei’, LIN Danmin’, LAO Jiawei’, HUANG Yunmao'”?
(1 Guangdong Province Key Laboratory of Waterfowl Healthy Breeding, Guangzhou 510225, China; 2 College of
Animal Science &Technology, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China)

Abstract: [Objective] To investigate the effects of exogenous melatonin (MLT) and lipopolysaccharide (LPS)
on the growth performance and immune function of ducks. [ Method] Eighty 28-day-old healthy Shanma ducks
were randomly chosen and divided into four groups including control, MLT, MLT+LPS and LPS groups. The
weight and food intake were measured throughout the experimental duration, and on the last day (the 50th day),
organism and blood samples were collected to measure biochemical indexes and the levels of growth hormones.

[Result] Compared with control, LPS impaired growth performance of ducks while MLT had the opposite
effect, but the difference was not significant (P>0.05). The levels of insulin-like growth factor and thyroxine in
serum declined in LPS group (P>0.05), while the levels of serum growth hormone, insulin-like growth factor

and thyroxine increased significantly in MLT group (P<0.05). LPS decreased the thymus index and raised the
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spleen index significantly (P<0.01). By observing tissue sections, a certain degree of damage was found in

thymus, liver and spleen of LPS group, while MLT group had no obvious damage. LPS elevated AST content in

serum significantly. MLT significantly lowered AST content (P<0.05) but elevated albumin content in serum

(P>0.05). [ Conclusion] LPS impairs the growth performance and immune function of ducks, and MLT

relieves the harmful effects such as slow growth and immunity decline caused by LPS.

Key words: duck; melatonin; lipopolysaccharide; growth performance; immune function

A 7 LX) 7K 8 97 5 75 202 SR 45 G /K T
3R 77 2 KB B R B R B 7K & A AN AR
FEERE, ELHE RS BTS2 AR KO R R 3R
P& R PRE P2 B PR AR STHE L TR R (4%
o WEFLR I, KA R ) R B G i S ORI
1IN B XK E TR A ARz B R G FR G
Z Hi (Lipopolysaccharide, LPS), J& = % B ¥4 41 & 7F
BUT I BB — P 40 B B 1543, LPS 1] LS ‘A4
FEAE KR RRE R T, PR E N S S EUAR ST, K
B o KA, B ECMKENEEER 5SS
AR B A e HLRE B AEAR SR, TR
TP SN B R G E R AR,
{HIE 2 SFEAERL RIS NGB B2 28 (Melatonin, MLT) 14
AR . MLT & — M HR R R EA %
FhIIRERI M4 N b as, AMEEA W E R E
() D RE, 38 B AR 5 1) P s I BT R AR, A
MU S 2846 . B HTCT MLT X LPS A5l i
RS ORI B AT ANTE 2 . ABEFE4 T & B
L1 PRES ZJE . MLT F1 LPS, BT MLT %t LPS i
Ll BRI AR K P B AN S D RE AR AP VE FH, itt— 2P
58 MLT H1 LPS X} & KRR RS2 pLH IR (2% .

1 HRSE®

1.1 RFER
KWptEAH LPS(ET 055:B5), T Fai% 1Y
RE R G AR AT MLT I TE AR AR

FR2AF]; PVP-K30 T AR A IR A A . &
PR T A L T O T TR T 7L TR Ot
Hh = Fe. S PEE R S A A E A SRR
A R EBEY R AR AR AR
FORIR 25 5 A2 K R 1 (Insulin-like growth
factor-1, IGF-1) 7K°Ff] ELISA &7 &5 3 1 H
EEES YR AR A
1.2 =iiie

BEALPEIE 80 H AR 28 H % 1L FRTS, “F 1543
N4 H. RN 49 d, NIRIEF 1 RIF4E,
MLT 4. LPS #HA1 MLT+LPS #H45K% 7 d i@ LA
%G T 1 mL 4 0.3 g L 'PVP fAEHEE K%
fi#ff) 1 mg MLT. 1 mg LPS A1 1 mg LPS+1 mg MLT,
SR AL T 2584 0.3 g L 'PVP (AR K. BT
) 7 42 FR P e RO TR 2 B A AR 56 3 ) 77 B )
A 7 G R B 1 7R R ] R A A B il EORR
(F 1), FARFARRMPTAER. R IR RIIK
Bl BB 1 RIFLERERT 7 d 5 P9 4A T & (n=20).
FEH 50 FORAMAF, =il FE#E 2h /5 3 000 r'min’'
B0 5 min, BUMEAFT-20 C ¥KAH B A7 I 5E 1
AR AR AR K s B AR LA S JHF IO AT R
FRRJT &, T8 5 % 25 B TR A (B8 B 0 /A 5 5
100%), HEUH SR B R EH D) A i o
1.3 HESH

RIS HHE H SPSS 19.0 #E4T Gi it 4 #r, 21 2
S FEVER A LSD £ H EL A TIG IR, B3

#1 BRAMKEFKE

Table 1 Diet composition and nutrient level

HUAR R A 5 43 50 %

ok R KBRS BT RPN CREFRE BERREES Ak B Y BER EE R fURRD
39.80  22.00 12.00 1345  3.00  5.00 1.60 .02 039 050 010 012 1.00
e/ EIRA T 5 K%
(MJ-kg™) eI 2 A Rk AR iz R i
12 16.40 0.90 0.40 0.99 0.76 0.38

DT LFURA P A 42 £A 12000 U, 44 5B, | mg, 84 %B, 8 mg, 44 %£B, 2 mg, 44 %B,, 0.1 mg, £ %D,
2500 IU, 44 %£E 20 IU, 44 %K, 2 mg, £ %% | mg, ¥E 50 mg, £ 15 mg, *F 82 1 mg, 4F 80 mg, 4% 80 mg, 47 50 mg, 4k

100 mg, #% 0.1 mg, & 0.5 mg
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Fig. 1 Effect of MLT and LPS on growth performance

AT

2.2 MLT #1 LPS KX B RK TN
RIGEE 50 KM e i b AR KA SR B R, W
2 fin, MLT 41, MLT+LPS 4181 LPS 44K
BEKFEZEE T R4 (P<0.05). MLT 41iE
H TGF-1 F1RIR IR 27K P il 2 T HoAth 3 4
(P<0.01). MLT+LPS F1 LPS ZHf#] IGF-1 7/K°F HR
JREKF S IBALKRER %, HZERAE
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% 2 MLT 1 LPS 34 KA X BRI mY
Table 2 Effects of MLT and LPS on levels of growth

related hormones p/(ng-mL™)
AbEEH HERKBER IGF-1 AR
pagis 0.23£0.03aA  4.37+0.37aA 307.52+37.75aA
MLT 0.36£0.04bA  6.61+0.29bB 395.91+16.77bB
MLT+LPS  0.35£0.06bA 4.13+0.22aA 271.96+10.89aA
LPS 0.39£0.02bA  3.82+0.37aA 254.62+15.45aA

DR 7 336 JLEAH —AME X DB FE4, 53 kT
7£0.01.,0.0549 K- £ F R 2 (LSD#%)

#, H MLT+LPS 41T LPS 41, ilE#H MLT 7£— &
FEEE EBFAK LPS BRIBE A, (H 2 7 R 0E B 30K
T (#2). GEREY], MLT A B T4 KR IGF-1.
FUR IR R (3, LPS L N F%, H MLT HBh T2
fift LPS X M 2k K 1 R AR .

2.3 MLT F1 LPS X} % & ThRE R 200

2.3.1 MLT #= LPS *f %2 B B4 ¥Fm W
% 3 iR, MLT 40, MLT+LPS 4451 LPS 25 () i i
FRBIN B K T X I8 41, MLT+LPS 41F1 LPS 41
1) JI AT 8 BUb S 3 v T R AL, {H MILT 2H 1 1 i
T 05 0 R AR b A B S AR Ak, 2 1) F U 4
BB ENER . SRR, WICHIE LPS FFEmS
I e i 5, sk MU g B TS X U R i A B
s MLT P AR5 0, (565 BT Fi8 Z50R B 48 2
BIREMA K

#*3 MLT 7 LPS 3 R ZR B AR
Table 3 Effects of MLT and LPS on immune organ

indexes
Ab e ) SR JHUE 4 JFIE R 2L
B 0.582+0.058bB 0.083+0.006aA  2.664+0.098a
MLT 0.380+0.020aA 0.075+0.009aA  2.376+0.053a
MLT+LPS 0.368+0.045aA 0.111+0.010bB  2.525+0.107a
LPS 0.399+0.049aA 0.109+0.010bB  2.514+0.082a

DR F #3EELEA—AMRA KX DB FEH, 53 kT
7£0.01.0.0589 K-F £ 7~ 2 & (LSD#%)

2.3.2 MLT #= LPS %t %72 35 B AR &M%

XTHEZH 5 MLT 235 A] 0 B 2 6 JB /A L 45 /)
PR R R LR R, AR IR HES
g Yefa g4 (] 2A.2C). LPS 45 MLT+LPS
SELTRT R D0 B /I B /N B R, R
BN HRZH S MLT ZH 8 ot 510 4 Jf i AR A5 35 K, B2
JFR RN (K 2B, 2D); 857 b R 40 R R AR K,
o A, ) T 4 2 B S ek L, SIS R A AV
R & (E 3). XSRS MLT 410 HF 20 4145



A: X4, B: LPS 41, C:MLT 4, D: MLT+LPS 4H; % [, A: B
E2 BERFMEFRERETL

Fig.2 Changes in medulla and cortical areas

A: X IE4H, B: LPS 41, C: MLT 4, D: MLT+LPS 4H; 1: $8)5 b 5z 411,
A iR

B3 BER_ERARFARRAAETE 1L

Fig. 3 Changes in medullary epithelial cells and thymus
cells

K IE %, LPS 405 MLT+LPS 41 7] W E & Ey ik
Feifil, MLT+LPS 2H [ ik P9 mT O BH S22 bk B2 441
12 E, LPS 4 50 41 i A2 P 3R 38 JiE 7 28 P
(K 4), 45T aT WG IR 20 A0 MLT 2B 2 2R 1 19 B
GIEAN R RS Y (AN TS = o e
FELERIEH . LPS 405 MLT+LPS 41 7] W4T %6, A
BELE M, 2 M 50 A AR IE 5, H R] 0L /N 25 AR AR AR
K, WL 2 (E 5).

233 MLT #= LPS ik & @ K-F6g% MLT
M A EAKFRE ST MLT+LPS 4, H& T
LPS A B2 (H 22 e A 6 25 MLT A i e &
FERER FUKCP AR T Hofth 3 HISE BT BT, HES
ANEFE (KA. EREH, MLT — 225 s
HEREA. BEAMERE K, LPS ML —ERE
FE 1 BRI B B LRI ER R (K F .

i)
[® 4 BFEFMAFIIEERAZL

Fig.4 Changes in hepatic sinus and hepatic portal vein

A: WHHEAH, B: LPS 4H, C: MLT 4, D: MLT+LPS 4H; m: /M55, 1 k2
il

B 5 BM/NERKEEBBETL
Fig.5 Changes in the numbers of spleen and lymphocytes

# 4 MLT #1 LPS X M;EEAKFAIFIE"
Table 4 Effects of MLT and LPS on the contents of

serum proteins plig'L™h

AbFEZH MEH HEH BREH
Xof HEE 36.55+1.53a  8.79+0.27abA 27.87+1.69a
MLT 40.14+2.83a  9.31+0.38bA  30.83+£2.73a
MLT+LPS 38.59+£2.11a  8.42+0.20aA  30.17£2.13a
LPS 36.39+£2.23a  9.2840.25bA  27.06+£2.37a

DR F BB LA AR KX DB FHE, 2T
F£0.01.0.0589 K -F £ 7+ R ZF(LSD#*)

2.4 MLT F1 LPS X ME4% HsFRaIF200

R 5 Fiizn, MLT 2045 75 i R 7L % P L il
T35 14 DA R H e = 0 A R ] e A B 35 BRI, LPS
H i v, MLT+LPS 04T 2 2H 2 IR, {H2H IR 22 53 3%

AN MLT 40R1 MLT+LPS 2045 505 S i i v
http://xuebao.scau.edu.cn
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TLFYA, S5 AR R A G 2 BT 7 A0 L JRRANS A % 4o e T RE AT 2 51

5 MLT #1 LPS 3 M;E4E LIgHRAOF MY
Table 5 Effects of MLT and LPS on serum biochemical indexes

fgvEPE/(U-L c/(mmol-L™)

ﬂfiéﬂ N = N = I L [ A= N N ol — T N
BNFE NG B B FLIR I g TP B TR Mg i = A L[]
X i 8.48+2.63a 8.36+3.04bA 332.42+20.17a 31.39+2.66a 0.28+0.04a 4.44+0.53a
MLT 8.41+4.30a 6.42+0.72aA 300.344+25.82a 37.96+5.81a 0.29+0.04a 4.05+0.52a
MLT+LPS 10.11+2.41a 6.24+1.13aA 303.10+22.50a 36.34£5.11a 0.36+0.04a 4.34+0.58a
LPS 10.31£1.90a 14.95£1.70cB 364.444+23.55a 34.44+3.04a 0.38+0.03a 4.72+0.50a

DE 3| #4%)E LEA —AME K DB FHH, 5 & A T4£0.01.0.056K-F £ 7 R 2F(LSDi#%)

P, HOm AR5 AL, RN ARoR 8T LPS 4.
T P 98 1 % 1k U SR B MILT 2 v, 0o TR 4 o
ik, ERARHE ERARE . ZEREY, MLT ft—
SERERE_FZEAR LPS XL A AL SR B IR o

3 Wit

TEARWEFLH, {5 LPS B8 — @ 25 b BRI LRk
S AR KA BE AN AR} R4 2, MLT W — e F2 B3
Ll JRR B ) AR K e B AT DR} [l i 2 . BIFFE R BH, LPS
S IRATLAA 98 A 20 B DR 1R 23 06, S SR B AE AL A4
W ELET AT, K384 75 9 WAL AR KA 1) T 4E+¢
o BE WO I 0% R G RE, MM FRAK T A K e
1M MLT il id 2 52— 73 W—fe 2 W, 3%
P2 vy 15 2 o %) e Mk S AN AR B B, T 39 R 9
LA K, HHETE R, 45 T2 M7 &R MLT
Refeidt Ak B AR ER 7Y, MLT & n] BAZE
) A R R R R B R 3 TGF-1 1 4 W™
GH-IGF A K Hl /2 S 8 77 A 28 1) G E, et itk i
H 5 1) B AT AR i AR Kt e o ASHIE 70, TS
LPS R {E i A K B (H IGF-1 173 W &
HWA LR EK o XA RS U A Z BN EFR A
FR, AR RS WS AKPFAKBE, HEEHT
FORE SN I TE A, S8 IGF-1 23 WAk /b, T Uik 22
THKHEE, FERR L, WE T2 HHEKER
TBIT JORE [N S A B 3% URE () 24611 3 4b, AR at
FRIHIHARZ B LPS fEER, FARIREAKFET
B, PN e idi—2 AR — R IR TG 30 32 2040 s 245
THMEME MLT B, FURIREA BT B XaTae S
MLT T Fr Joi—2 44— FFCIR i b D 5 A 11 170 4 FH AR
Ky IXAE—LEH 5T P AR BUE S

LPS Jll 35005 15 i i i 00 28 A1 T 0k HELZEL,
FRHCE 3 = TR HEZEL, S IR e 3 G JIR AR e K, (HL
JHIUE 5 1 Ji 32 e B S IR A« A 2R 7 Sk 25 SRR
BH, LPS P8 2 o6 Bl i AR I JOR A HE B — s R P
A454%, JH AT 30 B 5 9k EE 4 PRI, T MILT b3
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To B B2 AL . X K WIS LPS X )% 28 B A i
15, TRl R B T AR B MLT SRR BR,
X5 UM ARIEA AN FT Y, ATRE & MLT 7E4k
YA T 3 R AR, DR VE S MLT J5, 2o4E AR il
%K, BIMERIG R W T PVP 1E N,
AR MEAE K ILAE o I3 2 7 i AR A R s LAk
g JE B 7R AR L 1) E AR AR FE AR,
LPS AP IMIE S A MKEO S & T 47
AMJEME MLT W] CAZEME LPS AN K520, FF g
MiEREAMREASE.

FE MR A A TR AR b, 28 TR 3 S Bl R0 4 B 4 S
SE T VZAFAE T BN LR KL A b 1) B B R R L
FENURAU ke B AR A, s 1 AR A St 1 48
A5 A FE I, LR M S I UL JHF T e 1) = B A 4R
PR FEARF T A, S ST LPS £ (RS ifn i 1 4
W il — e R T, R S A R 3 T
M5 TAMEME MLT BeA RUFEAK LPS 7 R X FA
RS2, ) A AR L P 7L R P S K BRI . F 5T
K, LPS fig— EfREH 5 Dh g, MLT Mg — &
FERE F2%f# LPS it 1F A, X 5 iy 20 1 AH St
Fah B—8 TR S A 3 AR A A e bR L, B
A T R R A el = I R DR T AR A % 4L )
o035 7 5, B R 2 AT MILT 2 F) itk ol e g 0%
PR T LPS 2H o Bt i BR A S 3 AR & g
0 AR D B R, 1 R 0 L i B L
SR LT AR, 4 FANEME MLT — @2
FEFH v 1 B PR B R i v M, IX R B MLT LA AR
K EHAEREE, 1 LPS M s AEH -

ARAF T TR, LPS BRAK & R L pR g AR K
PERE, 76— 2 b R Ly JpRIFS & 338 o & A 4 e [
2, PR A= K AR GBI IR, 46 T MLT Rede
L PRI A K B R A K AH SR B ZR /K7 LPS BRI
Ll BRI 4 2 Dy R, 450007 1Y G g2 % B L R I IV AR AL
febr, M MLT B 2GR LPS 051 & 1 i3 28
TRFEFR T B, X LPS B85 00 S 1 JE NE o3 i AR S5 i 4
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