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Effect of Interrelationship between Blood Melatonin or Estrogen and
Light Cycle on Performance of Korean Native Chicken
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ABSTRACT

An experiment was conducted to investigate the relationship between blood hormone levels and
light cycle on performance of Korean native chicken. One hundred and two Korean native
chickens were grouped into three treatments of natural light cycle (Control), 13L:11D (T2), and
16L:8D (T3). The egg production, egg weight, feed intake, serum melatonin and estrogen level
were periodically measured from 22 to 34 weeks, respectively. The laying rates of T2 and T3 were
significantly higher than that of the Control (P<0.05), except for the last period of the trial.
There was no significant difference in laying rate between T2 and T3. The egg weight of T2 was
significantly heavier than those of the Control and T3 for the first four wk, however, the egg
weight of the Control was significantly heavier than the other treatments for the rest of periods
(P<0.05). At 30 wk of age, the serum melatonin content of T2 was significantly higher than that
of the Control, but there were no significant differences among treatments for the rest of exper-
imental periods, It appears that the melatonin has a role in egg production of Korean native
chicken, The blood estrogen level of T2 was also significantly high compared to those of the other
groups at 26 and 30 wk of age(P<0.05), but was not different from the Control at 34 wk of age.
The light stimulation may affect both blood hormone levels after the onset of laying in Korean
native hens.

(Key words : melatonin, estrogen , egg production, light cycle, Korean native chicken)

EX o)Ze] e Bol Hslel AF GET A

M B F7h Aol ArEgol AsHEE girgel vt
(A% 5, 1989). 22 ol olgHE I3
Aere 2R 7154 Folo) AAs ABEE A WA B AAE A8 BE7)E S0l

o] =& ABo sty AMn4A7R LA (1995) 2 TP A2
1Bty 4228t} (Department of Veterinary Medicine, Chonbuk National University, Chonju, Ko-



o
o

86 R4 - 2R T UAE

oo

9) o H (Nordstrom, 1982; Lewis 5, 1994), &<l
= oA QA Se o3 27| AVFEE =
B a7t AR FEEH Y, 1993a; FIEH

27+, 1993b; FFEF HE, 1995), -+l Hete]
A AU A BaE d7e FE5E dF0Hh

BF71e ABANA F2 sl FHsH (Mc-
Daniel %, 1981), AA =z A& 16217k =2
zAES @E=3dlw(Woodard 5, 1974: Siopes,
1992), SACINE B5719] Fet BF712] 2ol
waby Az Awst Ao)E BAem (Buyse 5,
1996), S8EANME 25719 SVt G5 =2
Y#o] BZE Y Yalcin 5, 1993).

BZ7)9) WA BEHE TR Fof s &
27 melatoning &7 (Rivkees T, 1990) 2 ¥
SRolA A A 73] BE A A ¥4 2g(Bacon
%, 1981) T} melanomas (Stanberry %, 1983)°ll4
2429 F 9t Aoz HAHIAL HAME 14
24X 7 Bote] wigles wasle A7 Al He &
wold 2 71FS FRskEE Q7 AP g
(Dubocovich®} Takahashi, 1987: Rivkees %,
1989). ©olA melatonine] A4bd = BRI
olFol7 AFE 7R AF-& ejoln, FF7]<]
Wale 3 2Re] #sle 9IS nXE APAL A
2A F2 4% 2 ASen #Aste] A7 A %
t} Melatonin® #o] EA13tA) ke oglell 1 &
o] 4&u (Underwood 5, 1987) F7180.2 Wt
3h= £ Ao A Bu|EE T2 (Reppert$} Sagar,
1983) 224 #5719 713 LA BEHE 32
2024, melatonin®] Wah= go] sl I
& nla § Ug Aoz Alrd v A g A
A NS el zEEN gEE d7e AFE
AFefols, 1990t ©]% DNA marker (o]&al &,
1996), $22Q EAHEA (o]t F, 1996), MM
2] A(23A, 1996) ol that A7} F 3= o] g
vz, goz AU A NS Hsted v 51
ol Aol A7t Basitl,

sz g 2 AL A atded A 29l
o] ¥& #F7]o W3l whE estrogen? melatonin
o] ¥z =g 235t 19 ¥ AHge AT,
AEhg 18T AARAARS SHToEN Yo Al

,>
fu
Y
_@_‘
o
i
~
o
o
o
fot
_Q_J‘
oo

B AgoME 24 AEY A 102578 454
7ke] o717k AR o 2233 <) 19959 124 15
AXRE 19963 3 8Y7MA 1255t AlRBEAT. Al
P g2+ (T1), AT 2(T2) ¢ A=+ 3(T3)
o= pEsle] Zhzte] Ha] 7 vkl AAEE A
2o =38 F, g7k AFo] vsEHAl wiA|st
Aok h2TE A7 B¢ AQYEE o] &3
th A8 AMAIA QEAIZES 9AIZE 3580lR e, A
HEFA| AZAL 11417 3920l T27<= 13
AZF B9 B-L ZAKE 3 1INRE B o] AHE
9t T3 e 1627 B¢ 38 2AEE F UeA) 8
Az 52t o5 A BT ZE M7 AlEE AR
& A 2AARE Y8k ARE FosEnh
B AIE7|7E Bt A, 3, e A ds
d =AM AARARHE, AT, A AFH= MY
AAE A TEE aFr 2gstgeh gy 83
o] melatonin®} estrogen®] g ZAFS7] $1sted
RIA kit (Sigma Chemical Co., DPC, USA) & ©]
231t AFE A MAF 45 DHE FEAA
A 12410 AAEE 2Asidct AL 0 114
HE] 0% 12413080 A Moz R HFH3UA
ZAXE = SAS(1988) 2] GLME o] &3t 48
4¢3 % Duncan(1955) &) AtHE AAHEE 5%
Gl A Fre] Fo8e AR AT

Yat ol oF

71 9@ NNxAERE 1A B AEe AT
A A@713E Betell AF ] Mshs Table 19 YE}
Won, A AN 2258 A HEe] AT AHea
T30l vlssiA wix) sk 265l AF-L AT
2ol AR AolE AR, 13319 FAFE



Ryu and Kang : Interrelationship between blood melatonin or estrogen

87

Table 1. The BW(g) of Korean native chicken at 22, 26, 30 and 34 wk of age

Treatments Age(wk)

22 26 30 34
T1{(Control) 1228.9 1356.1 1454.2 1559.7
T2(13L:11D) 1220.5 1410.5 1466.5 1603.1
T3(16L:8D) 1218.4 1368.0 1414.7 1590.3
Mean 1222.6 1378.7 1445.6 1584.6
Pooled SE 13.92 17.47 17.89 22.31
Probability 0.949 0.408 0.477 0.720
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Table 2. Effect of light cycle on egg production(%), egg weight(g) and feed intake(g) of Korean
native chicken at 26, 30, and 34 wk of age,.

Treatments Egg production(%) Egg weight(g) Feed intake(g)

26 30 3¢ Mean 26 30 34 Mean 26 30 34
T1 (Control) 13.54* 41.67° 56.93° 37.83° 40.57° 44.42° 4533 44.3¢* 90.4 117.0 163.9
T2 (13L:11D) 23.94* 58.45° 60.12° 47.80° 42.37* 43.11° 44.56° 43.54®° 924 1323 155.6
T3 (16L:8D) 24.60° 49.81° 54.72° 43.31 40.38° 43.10° 45.23° 43.41* 956 1241 160.9
Mean 20.69 49.97 57.26 42.98 41.22 4348 4503 4374 - - -
Pooled SE 2.46 168 161 122 036 012 014 007 - - -
Probability ~ 0.004 0.001 0.007 0.004 0.001 0.001 0001 0.001 — - -

ac Means within a column with no common superscripts are significantly different(P<0.05).
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Table 3. Effect of light cycle on melatonin(pg /mL) and estrogen(ng /mL) in serum of Korean native

chicken at 26, 30 and 34 wk of age

Treatments Melatonin(pg /mL) Estrogen(ng /mL)
26 30 26 30 34

T1(Control) 9.64 2.68° 2.56 56.98° 100.12° 136.60°
T2(13L:11D) 10.32 6.36 2.56 265.08° 323.51° 133.70°
T3(16L:8D) 9.55 5.642° 2.14 135.79° 78.45° 80.24°
Mean 9.84 4.89 2.43 152.62 167.35 115.30
Pooled SE 0.81 0.68 0.09 18.28 24.34 8.81
Probability 0.919 0.001 0.060 0.001 0.001 0.005

abe Means within a column with no common superscripts are significantly different (P <0.05).

Atz drl ol AUR BAFo| ARAHAF, AF, 2
23 Ao 4Fe nx|z2A Table 3914 E&
u}e} o] estrogene] FFEE WslstEd), o2 H
k2 QIskd 305730l A TR} T3¢] 238 A&
o] Attty AlEHl. W 71ZbEte FASE
e T29} T3elA Ha &S Tio Hlgke S}
YL #FE F AU

B Axe] ds, AAgels Azl dged
B30 Wt WaE 4= de-S ARt EAR B2t
o} Aol 283 AR 433 S-S BFT
4 Qlith, UFEe 265l A 1341249 FA =S v
< T27} B3ih. 26573 ol Fole AALYZE o] &5
T19] dFol T2st T39) vlsie Fog F7H8 B4
om(P<0.05), A 7teete] i dF=E Tlo| =
o}, A F oz A3 o2 FEIHAS dol=
Ao 2oz Qlstel T2} T3oA Tiel H]ste
9}, ol A= Hockling 5(1988) 0} A=
A BAFL A% v#FE TN TS
FaAAthe Bast XA

AE F71d 8% 2229 W3h= Table 39 +5%
oy Qth A1 AAIF 459 Z 265 9l melatonin
9] 2o ATzl Zolg BolR ggevt, T
A 71714 305F% o) % melatonin®] FFEE T2%
T3NA AAYRE o] &3 Tl ®lste ERoY,
T2 AT BAZQ foa1E ny MdFHd 45
melatonin®} & & 77kl Zoj7} ATt Me-
latonin® #ol| A15HA ¥HS-8le ZEL 02 A 3T
Zo F713Q H3E »At BT Under-

wood et al., 1987).

B AP 0|7 3HEF 328 FU|FA |
she ZAVSHA Gk, AT A, AR
Z a3 Ko d3= Kol ¥F melatonind
A3 BEo] & Aoz F23H4 3rh 5 es-
trogen &FL 2657 NA T2¢t T3S Tiel vl
A A ERem (P<0.05), 30FBdAHe BF7]
d W2 T2x Z7H8 vk, T3 Al os 1 %
o] Wit} olag Axle FF7I7) @Izl YA
A Z7}3le % estrogeno] AAE-S AAFEELE o
gZhA 2628l A estrogen®] ¥W3h= melatoning] 4
£ol Zro AR E F71E AT JTFLY
7}= BZF Y melatonin® t} estrogene] oW1
& 4 it o] 7iztel| T39 "= estrogend] F
o] T2o| Hlste] B2 QAL AAHQ el 54
® AAF NF BF719 LolE AA A ST
=24 ARG Fgdel AR wt A, A
ZF Oga AEH A Fof o3le gHes se2d
ZFAA B A Fulol 71913 Reg 229
ok A1E F8 A17IQ) 347 o] F estrogen?] 3]
7} T1e) vjste] T27F @A sHA F718ta, oAl T34
A @A JAPLZA At B3 ZE2ELS
estrogen °]9lo & T} & QAP A EE AAHEHT)

welr B A Az FEr)e Aold wEhx A
Aol A ® ANGE AT & UE AR F
258}, 2374 upE e AlEAHE 5 2
o] Aol AFH FFS vF AR AAHE
Azte] W3yt A Ee] HEWH estrogendt ol of

i ol



Ryu and Kang : Interrelationship between blood melatonin or estrogen 89

wg melatoning] HEo] #EHol §le Ao &y
™, o]8 g Wy} gko 2 ghel Ao mX|= Q1)
€ ol 1 4T Aer)F) B3 A7 oS g
L8] o]Fo|zjof & Flo|t},

5 2

B AE2 35719 ¥l net A0 As43
F o2n g wsle nslEas g3y
melatonin®} estrogene] A& ztg-o] M)A &
o mXe G FHERA Agegt. AP
AAYzE o83 UZF(TL), 13A2 FE5e Ay
7 (T2) 9k 167112 53 A2] T+ 3(T3) 2= 3151t
ZAL FHOZE AeHE, WF, Pd9l melatonin
estrogens 2657 F-E 345 7R 450492 =45}
Ak, A 7125t atge-L& T29} T3elA 242} 47.80,
43.31%2A4 T13 SAA 4935 ron (P<
0.05), A=l Fr}=ZAlo) FF719 zfolof) njE &
AR 2ol ATk, G T2} T34 Histe
AL BYou BAH foxe o ¥F
melatonind T29} T3el|A] 30530 ZH Al Tiel
Hlate] ggkoh, A1 8 A0l a7l o)zt
AUt ©)2$ A= A ol BFE melatoning]
Fieo] AAE I Bo] L& AT 3 estro-
gene: 265 7} 3057 ol T27} th& 2] 7ol sl
A A E%er (P<0.05), AlF FEAQ 34574
A= Zol7t AUtk & AJFANA A Bol] FAZTE
stdE 79 265 3059 8% melatoning
estrogenTFoll Y& A E Aoz Y} o}
A FF7)0) W AAEHAY, AF, e Wi,
5 estrogen® melatoninell G2 v|HE AL
2 Atedrh
(N1: "EtEd, 2Bz, FF7], 4Tg, 3F,

A

re

258

Bacon A, Sattler C, Martin, JE 1981 Melatonin
effects on the hamster pituitary response to
LHRH. Biol Reprod 24: 993-999.

Buyse ], Simons PCM, Boshouwers FMG, De-
cuypere E 1996 Effect of intermittent light-
ing, light intensity and source.’on the per-
formance and welfare of broilers, World’s
Poultry Sci J 52(2) :121-130.

Dubocovich ML, Takahashi JS 1987 Iodomela-
tonin to characterize melatonin binding sites
in chicken retina. Proc Natl Acad Sci, USA
84:3916.

Duncan DB. 1955 Multiple range and multiple F
tests. Biometrics 11:1-42.

Hockling PM, Gilbert AB, Whitehead CC,
Walker M A 1988 Effects of age and of early
lighting on ovarian function in breeding tur-
keys. Brit Poult Sci 29: 223-229.

Lewis PD, Perry GC, Morris TR 1994 Lighting
and eggshell quality. World’'s Poult Sci J
50:288-291. )

McDaniel GR, Brake J, Eckman MK 1981
Factors affecting broiler performance. 4.
The interrelationship of some reproductive
traits. Poultry Sci 60:1792-1797.

Nordstrom JO 1982 Shell quality of eggs from
hens exposed to 26 and 27hour light-dark
cycles from 56 to 76 weeks of age. Poultry
Sci 61:804-812.

Reppert SM, Sagar SM 1983 Characterization of
the day-night variation of retinal melatonin
content in the chick, Invest Opthalmol Vis
Sci 24:294.

Rivkees SA, Cassone VM, Weaver DR, Reppert
SM 1989 Melatonin receptors in chick
brain: Characterization and Localization,
Endocrinol 125:363-368.

Rivkees SA, Conron RW, Reppert SM 1990
Solubilization and purification of Melatonin
receptors from lizard brain. Endocrinol 127
:1206-1214.

SAS Institute 1988 SAS /STAT User’s Guide.
6.03 ed. SAS Institute Inc, Cary, NC,



90 RAM-23Y 83 gusd g daE2AR 3T

Siopes TD, 1992 Effects of age at lighting on re-
production of turkey hens. Poultry Sci 71:
2099-2105.

Stanberry LR, Das Gupta TK, Beattie CW 1983
Photoperiodic control of melanoma growth
in hamsters: Influence of pinealectomy and
melatonin, Endocrinol 113:469-475.

Woodard AE, Abplanalp H, Stinnett V, Snyder
RL, 1974. The effect of age at lighting on
egg production and pausing in turkey hens.
Poultry Sci 53:1681-1686.

Underwood H, Goldman BD 1987 Vertebrate
circadian and photoperiodic systems: role of
the pineal galnd and melatonin. J Biol Rhy-
thms 2:279.

Yalcin S, McDaneil GR, Wong-Valle J 1993 Ef-
fect of preproduction lighting regimes on re-
productive performance of broiler breeders.
J Appl Res Poultry 2(1):51-54.

FAE, AFY 19932 B A T A IF
A2 Agsld 1 JA3HEE o Be 445

717} A gre) Ayl PR FEHE

3

kS, Fr=3Abeha|A] 350 271-277.
T 1993b Fe} Ay TS AT
AEAA 1. 938 T we 748&

il% FEA1e3] %) 35: 279-284.

, A 1995 A3 AT ¢F 2 AEHE

A 2@ a3y, F=7ha8sA] 228
7-13.

23)% 1996 A AL FP Ao B A+ =

7F28a| =] 23(1): 19-26.

o, o)A, #7E, 3YA, eI, EAF D

2 owz &4 1996. DNA markerg o}-&

3 FEANF] FHASH B4, FF7EEIA

23(4):177-183.

olstm, A&, A, 227, AHe, 4FE, A7)

Z, 27, ol#d, A4, BAE 1996 43l

A FAFARNA 2 F=AAHS FHSA

B sk=zrigetEx 23(3): 135-144.

AAR, AR, AT, 2% 1989 95° LA
AMeAsre] ASSA 2 Lut 5 AA. 9:163-169.
A7) 37 B4 A A AT

ZAAYEZF T4

o
of
ot
)

o
£ ool

olrt

o2
off
o Mt o oo

o] &k

1

‘1}1

¢



