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Qo B AjL o AEGA sloA AR U AU (ME) 420] @]9 7F AolAA &
HouAE, 32 2d8e mAle g AR § 240mkEe] &8 o9 Al (Anas
platyrhynchog @ AAA TR SAYA T F 429 I ARSSIgich. el ME 2900 keal/ke,
ME 3000 kcal/kg, ME 3100 kcal/’kg ¥ ME 3200 kcal/kg2 FEsSIACE 7+ 222 AT Ato]9]
atol7b ¢l9lar, AolAA g @ A2 Zol= ME 30007} H]wE ©f 29002 10.58% ZHAstelort
3100, 3200749] Apolo]l Fol= QASith. WA Larobacillus= ME 30007 H@e @ 2900 9.47% 7t
A5t o 3100, 32002 ZZF 2.52, 3.24% S7Vsttt. Total aerobic bacteria, £ coli; Coliform
bacteria’= ME 30007} H]mat W 20002 271510} 3100, 32002 hol7h LrerdA] sroxet. 7oA
HSP (heat shock proteins)-mRNA & HSP 90—« -+ ME 30002 H|n& of 29002 48.60% A5t
©om 3100, 32002 =tol7t YAV Z7 st

FAo] - 28, & AEFX, giAfo R, 2, n]YE, #YAF

Abstract : The object of this study was to determine the influence of dietary metabolic energy
(ME) on ... A total of 240 meat ducks Cherry valley (Anas platyrhynchos) were assigned into
four treatment groups with a randomized block design for 42 days. The four treatments were: ME
2900 kcal/kg, ME 3000 kcal/’kg, ME 3100 kcal/kg, and ME 3200 kcal/kg. There was no
difference in liver tissue among the treatments. The duodenal villi and crypt depth length decreased
by 10.58% in 2900 compared with ME 3000, but there was no difference between 3100 and 3200.
Counts of caecal Latobacillus decreased by 9.47% in 2900 compared to ME 3000, but increased by
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2.52 and 3.24% in 3100 and 3200, respectively. Total aerobic bacteria, £ coli and Coliform
bacteria were increased by 2900 when compared to ME 3000, but there was no difference between
3100 and 3200. HSP 90-a among the heat shock proteins (HSPs)-mRNA in the liver was
reduced by 48.60% in 2900 compared to ME 3000, while 3100 and 3200 showed no difference or

increased.
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Cherry valley (Anas platyrhynchos) S-522
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o 9 yesa EadE ARdse
(phosphorus buffered saline, PBS 01 M, pH
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Table 1. Chemical composition of the experimental diets

I di Starter, Finisher, 22 to 42 d

neredient lto21d  ME 2900  ME 3000  ME 3100 ME 3200
Moisture, % 10.60 11.10 11.10 11.10 11.10
Crude protein, % 23.00 18.00 18.00 18.00 18.00
Crude fat, % 6.13 8.06 8.26 8.39 8.53
Crude fiber, % 2.56 2.40 2.40 2.40 2.40
Crude ash, % 5.06 4.80 4.80 4.80 4.80
Calcium, % 0.87 0.83 0.83 0.83 0.83
Available P, % 0.5 0.46 0.46 0.46 0.46
Methionine, % 0.65 0.58 0.58 0.58 0.58
Lysine, % 1.41 1.12 1.12 1.12 1.12
MEY, keal/kg 3000 2900 3000 3100 3200

YMetabolizable energy.
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(MRS agar, Oxoid, Basingstoke, UK), Total
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total RNAE FE5t9tt. RNA  &Fk&
ND-1000  Spectrophotometer ~ (NanoDrop,
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At Target geneoll theh mRNAS] Az U4
=4S 93t house keeping gene 224 f —actin
= Agshrt
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HSP 90-«a
forward 5~-TATTACACCTCCGCATCTGG-3’
reverse 5 ~CGGAAGCTCCAAACCCTCT-3

HSP 70
forward 5’~CCCCCAGATCGAGGTTACTTT-3
reverse 5’~CTCCCACCCGATCTCTGTTG-3

HSP 60
forward 5'~CCTAAAGGGGAAGGGTGAA-3
reverse 5 ~ACATCACTCGTCCCTGCTACGCCAT-3

HSP 40
forward 5-CCTGTGAAACGACGAGCAT-3
reverse 5’ ~CGACCACCTGGCATTTCT-3

HSP 10

forward 5—~AGTTCCTTCCCCTGTTTGAT-3’
reverse 5’ —~GCTTGTAGCACTTTCCCTTGA-3
B —actin

forward 5-ATGTCGCCCTGGATTTCG-3’
reverse 5~ CACAGGACTCCATACCCAAGAA-3

2,5, SHEN

B E data= IBM SPSS statistics[21]& o]-&
of H F} BFXE AESIYeH AHE
Atole] FAE foat AFS flste] E4HEA
A5 Duncan's multiple range testZ ©|
st 95% AlEleEolA FoAE AXSHAH
(p<0.05).
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dAeldA7 @ A LEE 229 7k Aol 5t #94 28] A 9F 5

Table 2. Duodenal villus height (DVH), crypt depth (CD) and ratios of DVH to CD in meat

duck under heat stress (22-42 days)

ME (kcal/kg)

2900 3000 3100 3200
Villus height, um 980.4+8.91°" 1210.7£37.91* 1176.3+18.21° 1186.7+11.34%
Crypt depth, 236.849.13° 261.8+10.93 256.9+10.62° 259.5+8.80°
DVH/CD ratio 4144013 4.63£0.21° 4.58+0.17° 4.58+0.12°

YMean values*standard errors (n=9). *"° Different letters represent significant differences
between groups (p<0.05).

ME3100 s MEBZOD\'- e R
Fig. 1. Histology of the liver according to the
levels of metabolizable energy (ME) in
meat ducks under heat stress (22-42

days).

5
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g AEFAY kEH
18%=2 1A AE o2 ME $59 A=
Fg o]F A B rYES Table 3
Fig. 33 2o 9y {d¢ #AE
Latobacillus= ME 30007} wwd of ME 2900
2 9.47% ZrAstEou ME 3100, 32002 z+zh
252, 3.24% Z7FoFh(p<0.05). AW Fahgt
e 23571474 ME 30003} Hog © ME
29002 9.18% Z7}st oW (p<0.05) ME 3100,

W&l o

3200 Atoli= zfol7b (IS}, E. coli= ME 3000
T vwe of ME 29002 17.90% Z7FstEou
ME 31002 z}o]7} g1lal ME 32002 11.61%
A5 THp<0.05). Z=Ew-> ME 30007 H
g i ME 29002 8.96% Z7F5t¥ou ME
31002 4.84% A4S 1(p<0.05) ME 3200
zZtolZ7b ey AW fdg ugERY
Latobacillus B Bifidobacteria®] A7 A &
et E coli®] AFAAE gL ol8EE 37t
st FOBXH Alma-gd &S =0l JHE
o] PAdE A7 AR A AoH23].

Fig. 2. Photomicrograph of the duodenal
depth
levels  of
metabolizable energy (ME) in meat

villus  height and crypt

according  to  the

ducks under heat stress (22-42
days). The villi (blue arrow) are
seen as finger—like  projections.

Crypt (red arrow). (Haematoxylin-
eosin staining, X40).
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Table 3. Effects of different levels of metabolizable energy (ME) on cecal microflora in meat

ducks under heat stress (22-42 days) (CFU logl0/ fresh cecal content g)
ME (kcal/kg)
2900 3000 3100 3200

Lactobacillus 7.55+0.20°V 8.34+0.18° 8.55+0.27% 8.61+0.24°
Toral acrobic 8.0940.44° 7.41+0.43" 7.02+0.43° 7.49+0.44°
bacteria

E. coli 7.31+0.38° 6.20+0.28° 6.12£0.27 5.48%0.34°
Coliform bacteria ~ 7.66+0.21° 7.03+0.17° 6.69+0.22° 7.01+0.18

PMean values+standard errors (n=9). **<Different letters represent significant differences
between groups (p<0.05).

A ME 2900 B ME 3100
0 4 10 0
918
35 3.24
-2 3 8 -1
A 252 9
s u 25 g -
3 : g g
g 6 § ? g3
a £ 15 = 4 o
£ 8 £ $ ¥4
2
20 947 05 108 5
- -5.26
-12 ] 0 [
ME 3100 ME 3200 ME 2900 ME 3200
¢ ME 3100 mezoo D ME 3100 ME 3200
20 10
750 0 | 8.96 0 —
.2 129 g 1 -0.28
15 i
g 2
2 E -6 8 6 g
g ¢ ¢ g
g é -8 £ 4 a
= ' 4
£ £ 10 ¥ , #
- -5
1z 1161 484
0 -4 0 6
ME 2900 ME 2900
Fig. 3. Changes in cecal microflora according to the levels of metabolizable energy (ME) in

meat ducks under heat stress (22-42 days). Comparison of ME 3000 versus ME
2900, 3100 and 3200. A: Lactobacilius, B: Total aerobic bacteria, C: E. coli D:

Coliform bacteria.
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Astgou ME 31002 12.85% Z7Vstglal
(p<0.05) ME 3200 o7} §iglth. HSP 70>
ME 30003 Blwg w ME 29002 74.46%7}
Z7pstgout ME 3100, 32002 ZHzh 29.23,
32.31% 745tk (p<0.05). HSP 602 ME
30007} HlwsF @ ME 2900, 3100, 32002 Z
7} 203.6, 30.91, 41.82%7} Z7}stATHp<0.05).

Table 4. Effects of different levels of metabolizable energy (ME) on heat shock protein
(HSP)-mRNA expression in meat ducks under heat stress (22-42 days)

ME (kcal/kg)

2900 3000 3100 3200
HSP 90—« 0.92+0.54<Y 1.79+0.11° 2.02+0.15° 1.68+0.29
HSP 70 5.67+0.53 3.25+0.52" 2.30+0.59° 2.20+0.53
HSP 60 1.67+0.30° 0.55+0.10° 0.72+0.08" 0.78+0.19
HSP 40 1.78+0.20° 1.0140.20° 0.89+0.11> 0.7240.13¢
HSP 10 2.26+0.23 2.39+0.47 2.21£0.25 2.25+0.38

UMean values+standard errors
between groups (p<0.05).

A ME 2900 ME 3200
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0 128
|| "
10 615
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# -40 £ 4
- 2
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ME 3100
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20364
200
&
= 150
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= 100
¥
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50 3091 LAz
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ME 2900 ME 3100 ME 3200
Fig. 4.

%, Increase

%, Increase

(n=9). *"<Different letters represent significant differences

ME 3100 ME 3200
80 7446 0
-5
60 10
3
-15
40 £
& -20
20 # =25
-30 -29.23
0 .35 -3231
ME 2900
ME 3100 ME 3200
90 0
76.24
75 -5
0 g 10
m
-15 -11.88
as g
6 -20
30 3
# a5
15
-30 -28.71
0 -35
ME 2900

Changes in heat shock protein (HSP)-mRNA expression according to the levels of

metabolizable energy (ME) in meat ducks under heat stress (22-42 days).
Comparison of ME 3000 versus ME 2900, 3100 and 3200. A: HSP 90-«, B:

HSP 70, C: HSP 60, D: HSP 40.
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HSP 402 ME 30003 H|w3 of ME 2900
76.24% Z7¥stg ot ME 3100, 32002 zhzh
11.88, 28.71% Aot tH(p<0.05). HSP= &7
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o)

ME 29002 #a-stlod 3100, 32002
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2 9F PIe e,
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o g ~EYA AFAIE ZHerka Pk,
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