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Effect of Dietary Supplementation of Acanthopanax senticosus and Eucommiaceae on the
Expression of Lipogenic, Myogenic and Antioxidant Enzyme Genes in Broiler Chickens

H. K Kang, J. Beloor, S. H. Sohn, I. S. Jang and Y. S. Moon'
Department of Animal Science & Biotechnology, Jinju National University

ABSTRACT This study was carried out to investigate the effect of dietary supplementation of Acanthopanax (4) senticosus
and Eucommiaceae on the expression of lipogenic, myogenic and oxidative stress genes in broiler chickens. Birds were subjected
(assigned) to one of the following 5 dietary treatments: control (CON), A. senticosus 0.5% (T1), 1.0% (T2), Eucommiaceae 0.5% (T3)
and 1% (T4). Each treatment was replicated 8 times with 4 birds per replication, housed in 4 birds per cage. Birds were arranged
according to randomized block design. Feeding trial was conducted from day 4 to 35th day of age. Liver and muscle tissues were
collected for analysis. Broilers subjected to 1% A. senticosus had higher feed conversion ratio than the other treated birds whereas
no significant differences were found in body weight, weight gain and feed intake. The gene expression levels of fatty acid synthase
were not different among the treatments while the transcription factor PPARY was highly expressed in Eucommiaceae but not in
control and A. senticosus. The gene expression levels of myogenin were high in both 4. senticosus and Eucommiaceae compared
to control group. MyoD also showed high expression in treated groups furthermore, Eucommiaceae stimulated the expression of
MyoD more than that of A. senticosus. The antioxidant gene expressions (SOD, CAT, SOD, GPX) generally were not much different
among the treatments, however, SOD and GPX were stimulated in broilers consumed 1% Eucommiaceae diet. The result of this
experiment showed that dietary supplementation of 4. senticosus and Eucommiaceae in broiler may improve the antioxidant defence
system through SOD and GPX without affect of growth performance in broilers.
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4. RTol| /st cDNA &4

Reverse transcription system(Promega, USA)S ©]-8-5153 o1,
primer= oligo(dT)E ©]-83F3th WhE- 2432 RNA 1.5¢g,
buffer 4 £L, MgCl(25 mM) 3 xL, ANTP(2.5 mM) 1 L, reverse
transcriptase 1L, primer 0.5 #£Lo]™, total volume> DEPCZ
20 L2 BEQIT) o] 5 Whe-E-2 25T ollA SERE A E
I} 42 CollA 6083t 2 5= F3to] cDNAS 5k
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5. Real-time PCR

2 Algof| o] 8% PCR primere] % E+= Table 29} 2T
Real-time PCR-S MyiQ(BIO-RAD, USA)S- o]-&-3lo] t}-2-3}
Zo] AT, ¢DNA 1 1L, primer(5 pmole)= 22} 0.5 1L,
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Table 1. Feed formula and chemical composition of basal diets

Diets
Items
Starter Finisher
Ingredients (%)

Corn 38.26 44.28
Wheat 20.00 20.00
Wheat bran 5.00 4.00
Animal fat 2.20 3.00
Corn gluten 4.00 4.00
Soybean meal (44% CP) 23.00 16.50
Rapeseed meal 1.50 2.00
Fish meal 1.00 1.00
Meat meal 2.00 2.00
Salt 0.20 0.23
Calcium carbonate 0.40 0.20
Tricalcium phosphate 1.40 1.60
Lysine (liquid) 0.46 0.66
Methionine 0.13 0.12
Choline-HC1 - 0.01
Vitamin premix' 0.20 0.20
Mineral premix® 0.20 0.20

Maduramycin + nicarbazine 0.05 -
Antibiotics 0.0133 0.001
Total 100.00 100.00

Chemical composition (%)

Crude protein 21.00 19.00
Ether extract 4.80 5.20
Crude fiber 4.30 3.90
Crude ash 5.00 4.90

'Contained per kg: vit. A, 5,500,000 IU; vit. Ds, 1,500,000 IU;
vit. E, 15,000 mg; vit. K, 800 mg; thiamin, 1,000 mg; riboflavin,
4,000 mg; niacin, 25,000 mg; biotin, 30 mg; folic acid, 500 mg;
pantothenic acid, 5,000 mg; pyridoxine, 1,500 mg; vit. Bjp, 15 mg.

“Contained per kg: Cu, 12,000 mg; Fe, 35,000 mg; Zn, 25,000 mg;
Co, 150 mg; Co, 150 mg; Se, 120 mg; Mn, 38,000 mg.

Aztel] Bl H3 225 3023 [ S AH S 2 T
30%7F AAEtATE 1Ela 94 T 187 A HE B A
w1t A 2 & AAlskln v e

St 94 Toll o5 w79 F33 A =2 SYBR
Green°] ol Vo= w9 33 st F4t
W o] g4 e 22 Livak and Schmittgen(2001)2] ¥HH
o we} Alxkeksich

A
ZA 432 SAS package program(SAS Institute Inc, Cary,
NC, USA)Z ©| 83} one-way ANOVA 2 Turkey T 7%

AR ARt FH3t ol H5S AAlsith

Table 2. Oligonucleotide primers used for real-time PCR

B Direc- S (5-3) Size
em uence(5'-
tion “ (bp)
F  5-CAAAGCGCTCGATTTCATCGC-3'
Actin 180
R 5-TCTCTTCCACGGAGATGTCCT-3'
F  5-CACCCCAAACAAGCTCATACA-3'
FAS* 200
R 5-GCCAGTCATACTGTATCCCAA-3'
Myo- F  5-ATGGAGCTTTTTGAGACCAAC-3'
. 170
genin R 5-GTCAGATCCTTCTCCTCCAAA-3'
F  5-ACTCCGACGTTCCCAGTCGCC-3'
MyoD 193
R 5-GGTGCTCCTCGGGCTTCAGCA-3'
PPAR F  5-CAATGGTTGACACAGAAATGC-3'
180
7 R 5-GCTTGTTTGATCAGCTCTTCC-3'
F  5-GTCAATTCGGTGGCTGTTAGC-3'
GST 281
R 5-AAGGGAGAGCCATGATCATTC-3'
F  5-GGCTCATTTTGACAGAGAGAG-3'
CAT 251
R 5-GATCCCAGTTACGTTCTTCTG-3'
F  5-ACGGTGTCTGTCACAAGTACA-3'
GPX 281
R 5-GATGTTGGTGACAGAGTGAGC-3'
F  5-TGAAGGCCGTGTGCGTGATGA-3'
SOD 190
R 5-GCCTTCAGGATTAAAGTGAGC-3'

Abbreviations: FAS (fatty acid synthase), MyoD (myoblast deter-
mination protein), PPAR (peroxisome proliferator-activated recep-
tors), GST (glutathione S-transferase), CAT (catalase), GPX (gluta-
thione peroxidase), and SOD (superoxide dismutase).
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Table 3. Effect of dietary supplementation of Acanthopanax senticosus and Eucommiaceae on growth performance, feed intake and feed

conversion ratio (FCR) in broiler chickens

Diets’
Item
CON Tl ™ T3 T4
Initial BW (g) 69.38+ 0.72 70.14+  0.69 69.38+ 0.49 69.69+ 0.59 7000+ 0.64
Final BW (g) 2,035.00 £ 46.55 2,016.79+ 54.54 1,893.91 + 45.93 2,014.84+ 228 1,973.75+ 56.14
Total gain (g) 1,965.63 £ 46.83 1,946.64 + 54.32 ,182453 £ 4593 1,945.16 + 27.66 1,903.75+ 55.83
Total FI (g) 2,854.90 + 64.83 3,129.52 £ 122.94 3,135.69 + 183.85 2,844.38 + 57.83 2,962.81 £ 125.11
Total FCR 146+ 0.04° L6l+ 0.05" 172+ 0.10° 146+ 0.02° 156+ 0.06™

“Con (control). T1 (dcanthopanax senticosus, 0.5%), T2 (Acanthopanax senticosus, 1%), T3 (Eucommiaceae, 0.5%), T4 (Eucommiaceae, 1%).

**Values with different superscripts differ significantly (P<0.05) among treatments.

Table 4. Effect of dietary supplementation of Acanthopanax senticosus and Eucommiaceae on lipogenic and myogenic gene expressions

in broiler chickens

Treatment
Items CON Tl T2 T3 T4
ACt ese ACt 2 asa ACt PR ACt PR ACt 2 e
FAS 1542+ 1.17 1° 1527+£054  1.11°  1598+043  067° 1553+1.11  092° 15.00+£087 133"
PPAR 15.98+0.37 1° 13.83+235 443" 1344+174 585" 1115281 2844° 1754258  37.53¢
Myogenin  17.04+2.11 1 13.80+£220 945"  13.58+0.79 11.00° 1241+083 2476 12.39+146 25.10°
MyoD 23.84+0.77 1° 21.06+212 686 2051+081 1005 1878+157 3335 1848+1.03 41.06°

CON (control), T1 (Acanthopanax senticosus 0.5%), T2 (Acanthopanax senticosus 1.0%), T3 (Eucommiaceae 0.5%), T4 (Eucommiaceae

1.0%). The ACt values are represented as the Ct of each target gene corrected by Ct of the control actin gene. The fold difference in

the relative expression of the target gene was calculated as the 2

—AACt

value.

*“Values with different superscripts differ significantly (P<0.05) among treatments.



Kang et al.: Effect of Acanthopanax senticosus and Eucommiaceae on the Gene Expressions in Broiler 43

79 Af izl vlate] 7 AT et T ATl
o] S71E & 4 dlen, F5o] 7 eAv Bt )
)& 23 Fo] =THP<0.05). PPARy o] 8] Z71= dut
oz A A e AAE B3 B fHxEe] v
As Festnz A S S7MI7E e s 283t
7] wjZoll dF A ol Y¢S vE ﬂv}. =5
(2008)2] H.arel o5k 7HA| o FF

iy
ox H
o\v tlo
=4
Q
X
t
fr
X

- ofy

Hgl] H& FES HYE, 53] £ %’4?011*1 13

S A Blom, FH2EE TE T HurelA] w2
T eI 7] o249 & Algo] AF 3 A9E B
o 671 of

o} A7 A E std® EF AL &F
%31 Thet LDL cholesterol®] gio] 7
e, 7= ol

= kS n| XA

SR The Hal(lee 5, 2008)7F I

HuE & 5(2008)2] Hu ol9]oe ofd7HA] gle Aoz
Ats ) ofE 7|2 ot 7iA| 94w B FE0] §od
7V SAC dF AW s S7RIAEA At A4
A7t o Hoz Algn) 3k koA AW A B
Z(FAS) FrAzte] Welds & Wil glod=s B3l
@] HARIZR] I F7F AW e SR
2wk oo

15

211 MyoD®} Myogenin®] & & 2=
Table 404 B nls}l o] 7pA] 9 2] 9}
& oA MyoDS] o] Z7kela S &
5). 7HAl e a3 ol H]sle] FEA ] &) o] &
At ‘%}iﬁ_o] Z7}ate oﬂq_

Bl
oj
tlo
5 E'

e 2 289 Bd f% 5 25 A 3HF 4

sl=H|(Pownall 5, 2002), 7] LA Hibs T2 22Tl
A o] kY] Tdlo] EA veht A RS 359 o]F A
G AS SA YIS A AR ALRETE Myogenine
TEH L 2F Fsfoll Fod(Berkeset Tapscott, 2005)3hH=

tl, ¥ AlZoA o] A} I MyoD9} FAKSE Ao,
ot = gkshA] Al mE Atel= gl o1& Ak
o uy AnEg Fteto] B gateA Aelr 8o &
A3} Baloe 2hH oz 2es= Aoz AlgHo] o]d
&k 37140l Algo] "3l Aog Algdch

3. |A0lIM 722 H 5 HIPF et 2 R
TRt Lol ojx|l= &

S0 A @A o} & Felahe BAL o5 W7l

Eol 3tst B3t mried] 71916 o] kst g4
T FAAEe] Bl JEFs vAEAE 24 £35S
t}. Table 594 E+= v} ol GST(gluthathlone-S-transfelase)
o A%, 72T 1%} T 1% A E] 3ol 2pol7} &

= ﬂoﬂt wal o] Apol7} gl 22y ol &
FoojTtel Afel7t fle Ao A H
T2 A7 §A19 GST E4ddl= 4
Aoz AgdHth T WA R B3 CAT
g AU FRV FEd #AIgle] o
G PIAA] & A o2 YERHTE SOD
(superoxide dismutase)e] 73-F-, 7HA] 243 A A= tlx
T A7} gl o FF 1% A2 FellA] o] kst B4
o] fA o] Flete Ao YETHP<0.05). F%

(catalase)2] 7
FAo] &

rr 310
K

Table S. Effect of dietary supplementation of Acanthopanax senticosus and Eucommiaceae on the RNA expressions of antioxident

enzymes in broiler chickens

Treatment

Items CON Tl

T2 T3 T4

ACt pana ACt

Z*A ACt Act

Z*A ACt Act Z*AACI Act Z*AACI

GST 4.08+1.09 1™ 0.65"
CAT  7.60+067 I
SOD  5.85+099 1°

GPX  2337+0.84 1*

478+1.28
737+£090 LI7°
521£099  1.56%
20.87+3.93  5.65°

514+£043 048
733+£036  121°
4.88+0.99  1.94"
2200+ 111 258

3.6+0.98 1.39°
730+£093  1.23°
437157 279
19.68+1.05  12.82°

403095  1.03°

678073  1.76"

4774065  2.11°
19.92+£1.05  10.92°

CON (control), T1 (Acanthopanax senticosus 0.5%), T2 (Acanthopanax senticosus 1.0%), T3 (Eucommiaceae 0.5%), T4 (Eucommiaceae

1.0%). The ACt values are represented as the Ct of each target gene corrected by Ct of the control actin gene. The fold difference in

the relative expression of the target gene was calculated as the 2

—AACt

value.

*““*Values with different superscripts differ significantly (P<0.05) among treatment.
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