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ABSTRACT There are many kinds of anti-oxidant materials in natural plant resources. The Siberian ginseng and Eucommia
are well known as anti-oxidant and medicinal plants. To investigate the effect of their anti-oxidant-like activity on telomere quantity
and egg quality, diets containing Siberian ginseng leaf and Eucommia leaf at 0.5% and 1% were given Hyline Brown commercial
laying hens during two periods of age: 20 to 30 wks and 60 to 70 wks. The amount of telomere in lymphocyte, liver, ovary, heart
and lung was analyzed by quantitative fluorescence in situ hybridization using telomeric DNA probe. Egg weight, albumin height,
Haugh unit, egg yolk color, egg shell color, egg shell thickness, egg shell weight and egg shell density were measured to analyze
egg quality. The chickens consuming diets Siberian ginseng and Eucommia had higher telomeric DNA in lymphocytes than control
chickens in younger layers whereas no significant differences were detected in all target cells analyzed from older layers. Egg quality
was increased in younger hens with dietary supplementation as determined by egg weight, albumin height and Haugh unit but there
were no effects in older hens. These results imply that dietary supplementation of Siberian ginseng and Eucommia in layers improves

bio-activity and egg quality at early laying stage.
(Key words : Siberian ginseng, Eucommia, anti-oxidant, telomere, egg quality, layer)
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Table 1. Experimental design of dietary supplementation of Si-
berian ginseng leaf and Eucommia leaf on layer

Treatments
Item Siberian ginseng Eucommia
Contol
05% 1.0% 0.5% 1.0%
Replication (n) 12 12 12 12 12
No. of hens 72 72 72 72 72
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Fig. 1. The representative telomere distribution patterns of inter-
phase nuclei of lymphocytes in layer by FISH using telo-
meric DNA probe; ATD (Amount of Telomeric DNA).
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Table 2. Effects of dietary supplementation of Siberian ginseng leaf and Eucommia leaf on the amount of telomeric DNA in 30 wks

layer
Samples Control 0.5% Siberian ginseng 1% Siberian ginseng 0.5% Eucommia 1% Eucommia
Blood 1.82+0.06" 2.12 +0.04° 2.11+0.04 2.16 +0.04° 2.15+0.04
Liver 1.71£0.06 1.70+£0.04 1.77+£0.04 159+0.07 1.60 £ 0.06
Ovary 1.95+0.06" 1.79 +0.04™ 2.00+0.05% 1.74 £ 0.05° 1.65 +0.04°
Heart 1.82+0.04 1.78+0.24 1.85+0.07 1.66 +£0.04 1.68 +£0.04
Lung 1.45+0.04 1.53+0.03 143+0.04 1.52 +0.04 1.52 +0.05

¥ Values (Mean + SE) with different superscripts within same row significantly differ at P<0.01.

Table 3. Effects of dietary supplementation of Siberian ginseng leaf and Eucommia leaf on the amount of telomeric DNA in 70 wks

layer
Samples Control 0.5% Siberian ginseng 1% Siberian ginseng 0.5% Eucommia 1% Eucommia
Blood 1.39+0.06 144 +0.08 1.45+0.06 1.45+0.06 147 +0.08
Liver 1.31+0.03 1.35+0.04 1.35+0.07 1.37+0.08 1.35+0.05
Ovary 1.33+0.05 1.35+0.05 1.34+0.04 1.29+0.05 1.32+£0.07
Heart 1.34+0.04 1.33+0.06 1.35+0.06 1.32+0.07 1.28+0.03
Lung 1.27£0.07 1.34+0.06 1.29+0.03 1.28 +0.07 1.31+0.05
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Table 4. Effects of dietary supplementation of Siberian ginseng leaf and Eucommia leaf on egg quality in 30 wks layer

Treatments Control 0.5% Siberian ginseng 1% Siberian ginseng 0.5% Eucommia 1% Eucommia
Egg weight 59.32 +0.72° 61.90 + 1.15% 62.03 +0.84% 63.03 + 0.90° 60.69 + 0.78%
Albumin height 9.18 +0.27" 10.44 +0.28° 9.63+0.33% 1051 +0.25° 9.46 +0.29%
Haugh unit 95.07 +1.31° 100.42 + 1.22° 96.72 +1.41° 100.46 + 1.07° 95.95 + 1.36™
Egg yolk color 9.12+0.08 9.40+0.13 9.38+0.11 9.28+0.10 9.27+0.09
Egg shell color 1712 £0.62® 16.36 £0.71° 18.67 +0.82" 19.0 +0.71° 18.95 +0.45°
Egg shell thickness 0.45 +0.003" 0.43 +0.006™ 0.41 +0.006™ 0.40 + 0.005" 0.42 +0.005™
Egg shell weight 7.67+0.08 7.75+0.10 7.64+0.10 7.90+0.12 7.78+0.10
Egg shell density 1080 *0.73 106.16 +0.87 104.44 +1.13 106.94 +1.23 107.92+1.15

= Values (Mean £ SE) with different superscripts within same

row significantly differ at P<0.05 and P<0.01.
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Table 5. Effectsof dietary supplementation of Siberian ginseng leaf and Eucommia leaf on egg quality in 70 wks layer

Treatments Control 0.5% Siberian ginseng 1% Siberian ginseng 0.5% Eucommia 1% Eucommia
Egg weight 62.94+0.72 65.61+1.15 64.68 +0.84 65.47 £0.90 62.62+0.78
Albumin height 9.07+0.27 9.42+0.28 8.92+0.33 9.65+0.25 9.54+0.29
Haugh unit 93.21+131 94.01+1.22 91.0+141 95.50+1.07 95.29+1.36
Egg yolk color 9.51+0.08 9.79+£0.13 9.77+0.11 9.78 £0.10 9.74£0.09
Egg shell color 33.54+£0.62 33.15+0.71 31.05+0.82 33.47£0.71 31.91+0.45
Egg shell thickness 0.39 +0.003* 0.39 +0.006™ 0.39 +0.006® 0.37 +0.005" 0.40 + 0.005"
Egg shell weight 8.17+0.08 8.27+0.10 8.14+0.10 8.45+0.12 8.33+0.10
Egg shell density 110.62. £0.73 108.93£0.87 108.34 £1.13 11144 £1.23 113.26 £1.15

*® values (Mean £ SE) with different superscripts within same row significantly differ at P<0.05.

Absh A o BlEe] auvle] HEgl gdd avs Has)
3tk 2 ATe ey B e 22 o8 A
B A S AteAle] @it AR A7 RA Ak gel rlA|

£ A29E AR s A ead] o F5a) 22 of

A ZA YA Yol A] -5 5=k g4k} 7152 VERH 31(Uchi-
da, 1991), kb o efel] 21&4) polyphenol /g2 AU A
Zolu dA] ¥hgof #odsh= histamine W& A8k
Ao g deiA JrHAmella 5, 1985). 71A] @ 24w o] A&
eleutheroside= EH¥ gH 3
3} 40 GHEE A8 7T ks ol Ahg
kol 7t 27 &4 W 2
(Lee 5, 2003). Tl ot A3l 284
A (+)-Pinoresinol-di- 3 -D-glucoside’} gHr5o] 9lom, H]
BRI C7F o EfrElo] Qo] FEde L5t 34T A
£ A3ld ~EY AR HE DNAS HEslE g4k} 2k-go]
Frote] Aol o] A3 FEAS Bkl th(Hsieh
<} Yen, 2000). Egh, o] g ALl = A AL = Al
Z(LDL)®] AFslE WA|ste] 11719 HE % vl fel g
Aoz WFEEJTHShi 5, 2003). ¥ Aol A Jepd %7
A A B ARl o] A A ElEd =
A 7t g7t AA 71% AR oyt yEH| A AE
AEE FXAA G w5 vz e 29E et
= Y53tk Bolth =3 dA A B4 F
1719 BEAS ARt Bae) tlEo] b HEA
= 3k 7A gE3t le Ao E Bl sy 4k
705739 % kst B4 H7)F Foirt
1XA] Z3tozH fio] Y

g 2Ef 2 A5 23 Y3

Ry
ol
FI‘F
_Qi
oo
tlo
f
o R

Y
e
I
o
vk
ek
ox
k1
=
o2
o
o

o

Aol 7] Z3E gle Zow Azt

ol/de] A2 RE] LA 9o
Al A L] 7r] a9 9 F50 H7be Al mx
= 570] glo] A el S HEo] &
el v 334 dEFe vlA A AR dE S JRAd
A7E ZBI) e Ao AlgHET

i
ko)

L

o=
2
it
g
»
1o
o
i
tlo
N
S
>,
ol
ot
1)
£
z‘
)
a
1%
rlo
of
ot
o,

2 [z
i)
Ho
o
i
ofo
il

o
2
QL
ey
w
3
&
il
i)
ofo
_O‘L
£
N
>
to
N

oj A
£
> o
N o
[~}
N
>
2
pe

71(20~305%) 2 7] A6
075 3 707% H NAY] &

© f W o
ol B
A

!

~l

o
Ny
o

e

2

S

K

w

o 9 2% 225 dznje] FHEst YA ABe] F
A PG BHTUIA(QFISH) B B 7|2 Bl
Atk 7003 @ F5 Folo] upe 2t 24w Wzn]o]
Feg vl BAE b 2 2700 F44 AEQ) Wy
) dzrle] gge BE W7k G T Gl
o AAS % FHS wolw ] 44 Axol gojAE
A7 Aol7h Qloleh Tefuk ek 571 Al H7b ol



Lee et al.: Effect of Anti-oxidant on Telomere Length and Egg Quality 273

We mE 2459 dznlo] 3 Aol gt Aoz U
Ehath A 92s D F3el A7t Fedsh ddel] vAs
JEE AR wh A 2ol WF, B, 55 fUES
47} ol Ael 7ot ALl vlal freld oz we Az
2 895, Wt T, d2p, A, et ol 8l g
S AP Aol Gtk WH A TN Fel
A2)zk el A= fohe gl 2o uehdth ot
sk B4 Folzk 447) AL A BHE 9 A
5 B ATHE AS FRE S FARA A
Aol glo] bRt 270l kel FpA] oavsk T H7h
& AR vAE 24 glol A 7154 Fvhst ol
& gAol e F4H 9B WAE oz Aud

Ahmed A, Tollefsbol T 2001 Telomeres and telomerase: basic
science implications for aging. J Am Geriatr Soc 49(8):1105-
1109.

Amella M, Bronner C, Briancon F, Haag M, Anton R, Landry
Y 1985 Inhibition of mast cell histamine release by flavo-
noids and biflavonoids. Planta Med 1:16-20.

Bar-Or D, Thomas GW, Rael LT, Lau EP, Winkler JvV 2001
Asp-Ala-His-Lys (DAHK) inhibits copper-induced oxidative
DNA double strand breaks and telomere shortening. Bio-
chem Biophys Res Commun 282(1):356-360.

Benetos A, Okuda K, Lajemi M, Kimura M, Thomas F, Skur-
nick J, Labat C, Bean K, Aviv A 2001 Telomere length as
an indicator of biological aging: the gender effect and rela-
tion with pulse pressure and pulse wave velocity. Hyper-
tension 37(2):381-385.

Brenes A, Viveros A, Gofii |, Centeno C, Sayago-Ayerdy SG,
Avrija |, Saura-Calixto F 2008 Effect of grape pomace con-
centrate and vitamin E on digestibility of polyphenols and
antioxidant activity in chickens. Poult Sci 87(2):307-316.

Cottliar AS, Slavutsky IR 2001 Telomeres and telomerase ac-

tivity: their role in aging and in neoplastic development.
Medicina 61:335-342.

Deng Y, Chang S 2007 Role of telomeres and telomerase in
genomic instability, senescence and cancer. Lab Invest 87(11):
1071-1076.

Frenck RW Jr, Blackburn EH, Shannon KM 1998 The rate of
telomere sequence loss in human leukocytes varies with age.
Proc Natl Acad Sci 95(10):5607-10.

Furumoto K, Inoue E, Nagao N, Hiyama E, Miwa N 1998
Age-dependent telomere shortening is slowed down by enri-
chment of intracellular vitamin C via suppression of oxida-
tive stress. Life Sci 63(11):935-948.

Galvin K, Morrissey PA, Buckley DJ 1997 Influence of dietary
vitamin E and oxidised sunflower oil on the storage stability
of cooked chicken muscle. Br Poult Sci 38(5):499-504.

Gofi |, Brenes A, Centeno C, Viveros A, Saura-Calixto F, Re-
bolé A, Arija I, Estevez R 2007 Effect of dietary grape po-
mace and vitamin E on growth performance, nutrient diges-
tibility, and susceptibility to meat lipid oxidation in chic-
kens. Poult Sci 86(3):508-516.

Greider CW, Blackburn EH 1985 Identification of a specific
telomere terminal transferase activity in Tetranymena extracts.
Cell 43:405-413.

Haendeler J, Hoffmann J, Diehl JF, Vasa M, Spyridopoulos I,
Zeiher AM, Dimmeler S 2004 Antioxidants inhibit nuclear
export of telomerase reverse transcriptase and delay replica-
tive senescence of endothelial cells. Circ Res 94(6):768-775.

Henle ES, Han Z, Tang N, Rai P, Luo Y, Linn S 1999 Se-
quence-specific DNA cleavage by Fe**-mediated fenton reac-
tions has possible biological implications. J Biol Chem 274
(2):962-971.

Hernandez F, Madrid J, Garcia V, Orengo J, Megias MD 2004
Influence of two plant extracts on broilers performance, di-
gestibility, and digestive organ size. Poult Sci 83(2):169-
174.

Hsieh CL, Yen GC 2000 Antioxidant actions of du-zhong (Eu-
commia ulmoides Oliv.) toward oxidative damage in biomo-
lecules. Life Sci 66(15):1387-1400.

Jeanclos E, Schork NJ, Kyvik KO, Kimura M, Skurnick JH,
Aviv A 2000 Telomere length inversely correlates with pulse
pressure and is highly familial. Hypertension 36(2):195-200.

Kurz DJ, Decary S, Hong Y, Trivier E, Akhmedov A, Erusa-



274 o] 5 FASEAE Foizh dzvlo] B 3o vXe 4F

limsky JD 2004 Chronic oxidative stress compromises telo-
mere integrity and accelerates the onset of senescence in
human endothelial cells. J Cell Sci 117:2417-2426.

Lee SE, Shin HT, Hwang HJ, Kim JH 2003 Antioxidant ac-
tivity of extracts from Alpinia katsumadai seed. Phytother
Res 7(9):1041-1047.

Lopez-Bote CJ, Gray JI, Gomaa EA, Flegal CJ 1998 Effect of
dietary administration of oil extracts from rosemary and sage
on lipid oxidation in broiler meat. Br Poult Sci 39(2):235-
240.

Meeker AK, Coffey DS 1997 Telomerase: a promising marker
of biological immortality of germ, stem, and cancer cells.
Biochemistry 62(11):1323-1331.

O'Neill LM, Galvin K, Morrissey PA, Buckley DJ 1998 Com-
parison of effects of dietary olive oil, tallow and vitamin E
on the quality of broiler meat and meat products. Br Poult
Sci 39(3):365-371.

Oikawa S, Tada-Oikawa S, Kawanishi S 2001 Site-specific DNA
damage at the GGG sequence by UVA involves acceleration
of telomere shortening. Biochemistry 40(15):4763-4768.

Okuda K, Bardeguez A, Gardner JP, Rodriguez P, Ganesh V,
Kimura M, Skurnick J, Awad G, Aviv A 2002 Telomere length
in the newborn. Pediatr Res 52(3):377-381.

Petersen S, Saretzki G, von Zglinicki T 1998 Preferential accu-
mulation of single-stranded regions in telomeres of human
fibroblasts. Exp Cell Res 239(1):152-160.

Rama Rao SV, Raju MV, Panda AK, Reddy MR 2006 Sun-
flower seed meal as a substitute for soybean meal in com-
mercial broiler chicken diets. Br Poult Sci 47(5):592-598.

Rebolé A, Rodriguez ML, Ortiz LT, Alzueta C, Centeno C,
Viveros A, Brenes A, Arija | 2006 Effect of dietary high-
oleic acid sunflower seed, palm oil and vitamin E supplemen-

tation on broiler performance, fatty acid composition and
oxidation susceptibility of meat. Br Poult Sci 47(5):581-591.

Richter T, von Zglinicki T 2007 A continuous correlation bet-
ween oxidative stress and telomere shortening in fibroblasts.
Exp Gerontol 42(11):1039-1042.

Saretzki G, von Zglinicki T 1999 Replicative senescence as a
model of aging: the role of oxidative stress and telomere shor-
tening. Z Gerontol Geriatr 32(2):69-75.

Shi Y, Wang W, Mo J, Du L, Yao S, Tang W 2003 Interactions
of growth inhibitory factor with hydroxyl and superoxide
radicals. Biometals 16(3):383-389.

Sohn SH, Multani AS, Gugnani PK, Pathak S 2002 Telomere
erosion-induced mitotic catastrophe in continuously grown
Chinese hamster Don cells. Exptl Cell Res 279(2):271-276.

Uchida Y 1991 Growth-inhibitory factor. No To Shinkei 43(12):
1114-1120.

Ulaner GA, Giudice LC 1997 Developmental regulation of te-
lomerase activity in human fetal tissues during gestation.
Mol Hum Reprod 3(9):769-773.

von Zglinicki T 2000 Role of oxidative stress in telomere
length regulation and replicative senescence. Ann N Y Acad
Sci 908:99-110.

von Zglinicki T 2002 Oxidative stress shortens telomeres. Trends
Biochem Sci 27(7):339-344.

Xu D, Neville R, Finkel T 2000 Homocysteine accelerates
endothelial cell senescence. FEBS Lett 470(1):20-24.

EA18E 727 1999 Ficoll o83 & AAA £2] 71
ek A AFAAD sd71ed AR 12:131-140.

227 A A8 2005 el WA DA Al EY telo-
mere2] 7 F-EZF} telomerase AL FA. 3=E
B 78t3] %] 47(2):187-194.

(347 2008. 08. 27, <=7%: 2008. 09. 12, 2|=4: 2008. 09. 15)



