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Studies of Serum Proteins, Lipoproteins and Glycoproteins in Laying Hens

Kiitirou Sitizvo*, Takashi T akeuem® and Minoru Syzuxt®

In this study, changes of concentration of serum protein, lipoprotein and glycoprotein
in fowls were examined during the 20 weeks after laying begins.

Serum total protein of laying hens (6.8g/dl) was higher than that of off-laying hens
(4g/dl). In the sera of laying hens, a specific wave band was observed in the y-globurin
fraction by cellulose acetate electrophoresis. The wave band of laying hens was stained
with lipid staining. It is assumed to be serum lipoprotein associated with laying.

Concentration of total serum lipid increased with laying. The total serum lipid of
laying hens was higher than that of off-laying hens.

The concentration of serum lipoproteins differed between laying and off-laying
period ; a-lipoproteins decreased in the laying period and increased in the off-laying
period, while B-lipoprotein increased in the laying period and decreased in off-laying

period.

There is no significant change of serum glycoprotein associated with laying.
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Fig.l Changes of total serum protein value and
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begins. B : before laying begin
L : first day of laying.
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Fig,2 Changes of concentration of total serum
proteins in laying and off-laying period.
B.L : before laying begin
AL : after laying begin
B.OFF : before off-laying
A.OFF : after off-laying
B.R.L : before recommence laying
A.R.L : after recommence laying
Mean + SD, n=9
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Fig.3 Electrophoretic patterns of serum proteins
in laying and off-laying period.Wave
band was found in y-globulin fraction of
laying hens serum.
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Fig4 Changes of concentration of serum
proteins during 20 weeks after laying
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B : before laying begin
L : first day of laying
Mean+SD, n=9
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B.L : befor laying begin
AL : after laying begin
B.OFF : before off-laying
A.OFF : after off-laying
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AR.L : after recommence laying
Mean+SD, n=9
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Fig.6 Changes of concentration of serum total

proteins in laying and off-laying period.
B.L : befor laying begin

A.L : after laying begin

B.OFF : befor off-laying

A.OFF : after off-laying

B.R.L : befor recommence laying

A R.L : after recommence laying
Mean+SD, n=9
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Fig.8 Concentration of lipoproteins of laying and
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Fig.9 Changes of concentration of serum glyco-
proteins during 20 weeks after laying
begin.

B : before laying begin
Mean + SD, n=20
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Fig.10 Changes of concentration of serum glyco-
proteins in laying and off-laying period.
B.L : before laying begin
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B.OFF : before off-laying
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Mean + SD, n=9

EIE—EL T, UL, EIfomET PEIAR
DWEEFEEROBEL Y BETH > 1285, wih
CLTb=7 b)) DMET PEZFIEIANCHEM L, &
IRkSEH 1X 6 ~ 7 mg/dI OBETHER L, (REEHID 3D <
EWD U, REHIZ I 4~ 5me/dIDfEIC2 5 2 & S
PTH 3, %7z, ZOT PEOEEZMFE D VitellinkE DR
BE OB IZIZ—BL, (RER DM 1EH T, ENE
et CREBELHL 20, BT II#EEOER
22U, L5 T, MEOT PERVILEDEEE
BRHETHILICE>T, =V MY QOEIVEEEREL D
ZEEHHTE 2 Ly wBbhi,
CABSLTEIEFOMEY v X7 BE25ET 5L, R
BEFRHAD MU LR T EEDE L, L b y-globfEiiz
M IR A & M iz, BEIRIME © y-globfEiRiz
AEE N B ERFRELEY Ky 278 (LDL) T
By, chey-LDL B LIHRELH 2%, /0, B
TR EI DI 12 Alb, @ Va,-globssiga L, B-glob
B Uy-glob+ LD LA#EMT 5 2 L BFH SN TW0BE™,
RERICB VT, B R CRER TR OIE Y >~
2% 7 BB A EEOEE L MY RS Voo E
RUEES R 7BHE L OBRERR LI L 25, EN
BB D o -glob IR I LR TH S D ITEETH D,
VR NI BEHEDa-L PBRZEZIZHL LTz, L



166 HREE—ER - 1T

BLEEY >N B EOa-G PIZIZFEIN A SNEho Tz,
Utzds> T, IS MIE ¥ 27 8 D a-globsstk

Efiozh i) bEEEZRTERR, a-LP OB X

2HDEBbhiz,

—75, BEUHOMESY v 7 BHE D B-globKR VN y-
globPMREFIC R TR WEEZ TR LI LR YRS 8
ZBESEICBWT, B-L P RUy-L PBEH ML 72
TEhoEZDBE, RBY, ThoD) KY U NIERK
SOBMBES LT3 DEBbh b,

2, MEY RSV 2H

=U ) SENEEALAD 2 HBCET S L, IE
WVitellinkg DIEE 2R T D> T, 0ET L&
T BN, & e, BEOTEEET XN T L BEASRE 2R
L, REHIRED T 2 L@EINTWBE>, Z OEIHE
B A 5N BIMET L OMANLIIE RV E > ORIEIZ
ko, FETAK SN2 LDLTHD, JREDEERY
BrHEZo6NTWE2%20L5 =Y M) OEFHOM
BRSO R7B O T RIEERBOED 5% { OFF
EBRER, PRVESHICENTVS,

AEBRC B CENPOMET LEOEE 2EHAT 2
e, YRS X 7FR2CABEETHELZEZ 5,
PPN O T L B IXREEHA DR 3 ~3. 55 DfE%R R L,
HADBETIFIZ—HTBLDThHo7, %, TLE
BEIREOET > TR L, EINERCERY O
U7, & Ok tkER CENEEICE Z 3BT L
BOZEE) IFTRO Mg VitellinD#ER I —3 L Tz, L
TedS > T, BEYREAIC NS % MiEAeE 13213 v ARV 05R
RIEICMEERODDEETHLS LE 2L bNb,
7z, B RPEENRVBEESSECEEATY
5 EhoiEET B MY, BN % SR EE
iz, PHERRUEEESERERL, JVATFO—
NMEBEIMLTWw2bDEEZOHNS,

BEIFEAO=7 k) B Y R 82 B O EE IR
BHIR MREO ZhictbRTa-L POEA L, B-L P
OB A SN 5. AFEVITAER L F U C ABETHIE
ORRTEE, EENURESEHE, (REHIOME YRS V82 BE2 KR
=L, FIEINATIC 138.-globiE Iz IE DB 43 EH (R
PEETOLDL) 284 &, Bi-globfiiE iz iz 72 S E H3
P33 Labete, & 2EENIBE. Bi-globfiBR S 314
BicsaEsh, y-globfifiB i ok srEH (y-LDL)
DB o, EIHESEEAIC 136 -globI B RS & y-LDLASE
%o, a-globfiERSIBIRVERELTHVS, &
Jz, y-LDLIR LI L IE, R BE 2R 5 b

g8k &

RT3,

AFESERE U BRI OG- LD LEUy-LDL
& VT b EKBRIZB T 26 LPTH2S tEL1 50
J2o THROBERERIZEWT, KREFROMET LE,
B-LPERUVEINFEDHE L Z0B-L POSFENE LD
BE%x52%L, TLE, f-LPENEZVINEIEZELL-LP
DS EALE HEEERA (y-globfl) BB L T\l £z,
B~ L P2Sy-glob{iiB iz 53 U 7 i % £ AMAK TR
BHRUCHREIT 3 £, ZOFBREHEIKEVIELBE
I (AIbHD) BB L 72, L7zdS-> T, BEIEH D S~y-glob
MBIz A 5 BIEOH IR ERN RS BR— DRSS TH
D, ZOBREDEWZI > THBMERELTIHDLE
Z BNz, £z, fo- L PESTHy-globiiE I EIEH 2
BT 2ERIEOWTRTHTH S, R0 L& LPEBE
PREBRL TR LS Bbh3, Lrl, 2OZEED
WCREKEIGRM, CABEORMERELHERTI DLE
Zohd, BICFHMLHREPLETH 3,

3. MEHES V08

MFCIFEE 2SS V7 BHR0EEN SN TS
D, MEFNI7BOEEAERSED L b EEEEAT
W3, UL LIMEFICHFEET 2 BB THER 2D,
ZOEENEZRPESOLICENTOWRWEY V28
b5, ’

=9 ) QIERS >/ Bl 288 ks
s, Grants iz k3 &, =7 M) Da-acid Glyco-
proteini3fJ40% DEE 2 EATED, 2D 520%H8
Galactose t Mannose TH % Z L BHISNTW3B, i
Jusko-Grundboek 5?3 =7 + V) dIM¥ESeromucoid &
DSEIICED T 5 Z L e RE LT, L L, KERK
B BIMET G P EIFEINFEOHIMR OB LS iz
B 2R E R o T, LIehio T, METGPRICK
RITENOFEIYZ D EBbhb,

Vanstone 59 iHEIKERKEIET= Y I U DMiEHEs
Voo BR5SEL, Alb, a, B, y-globfiiBizEEy > /%
JERGERD TS, FEBREBWTH, EENIZR
M¥E ¥ 87 BAHERS L AR RS CHE S iz, L
L, EINADME T &Y R OB HlH D
D, Elcy-globfBIRIc RS2 5Nz, T OB
Bk Ulcy-L POBEE I —F LTz, Lizdso T, B
HAIML 38 D y-globDIEFLH IIBEE b L RIC & VK S 8
JETHB I EPHELNIZR STz,

IERES >3 7 B O EELILE Y 37 BOEEN
FEoTHRIT LR, BEAYDOIMESY v 2 B0%



=V OENMC BT AIESY X7 E, VRS VN BRURESY 7 E BT 20% 167

DELHEEEEDILDOFEL B LERTH B, L L,
KRERC B 2 ENPOMIERE S > 3 7 BAEE LT
LIMES v 7 BOEENC—ET 2 bDTIRED» T2,
DT & BEINCRES TYRS LSV EHIAE LEHL,
URS U RIBZHEEREBIEEEINT WS LE
Z6h5b,

b~z Edwe, =7 Y OEPHOMmETLER
CIME & > % 7 B EE IR EIIR DR I fE > TEF ¥
5o Rlo. ZOEFCRIME) K8 V7 BNARELH
BELTBY, v 0B 3HBR VLS ICE
biiz, LiedioT, EIADIEY v/ 7 BORERIC
HeoTR=Y M) OEIJUREEFERT 3 Lic, M
D RY Ny EE OEBEED FICRETT 2 LB h B,

o E

VIESNE RS & EINEMRE208E £ TOMmES > /X2
B, VRZVNRZERUFES VNV BOEBEERL D
BRIz OV TREL T,

MiET PEBYIEIE I RENHON 2 EosWEE:
AU, REHSI I 20 TRA L, RENHHO
fEEM L -5, ESNVERRNCE ML 72,

VIEEIVELRT R CEIIRR 0= 7 F VIED S > /37
EHEBIT I, v-globfEB I BRI R RN A o,
F 17, a-globiIfR & CHE TH-glob & DHFEENEL,
Be-glob & y-globD73HE b REAE T H - 7z,

METLEW, TPE&LEREHEBERL, WEN
WREEDH 6 fEDEE 2L, ENENETICEEITT
WAL, BEFECEMUIZCD 2RNCEML 72,

BEWBOY RS 8 BAHERIIKEROZ L TR
%Y, a-LP, B-LPOMCy-LPHBEELz, TDy
-LPRIES v/ 37 BHEBORBHFIC—BT 5 58E
ERLT

EIHIDRES > % 7 BB IIRERIC A 5k
R y-globfEIc A 5 h, ZOREBFIZMESY > /8
78, VRS Y RIBOHEERFIC—HL T, Lz
2 C, ENBEAo N2 BENGERFIEEr bS8
CEBYVRI U NRIBTHE I LBHESNTRS T2,

PULEDHER» S, ENBOMES v 0 G2BERT 2
BEWR, =7 b OBEREZER L2 S, MEY
R NI BRUTEY v 378 & OO T Icket+
LBEBH 5,

X B

1) Bacon, W. L., Musser, M. A. and Brown, K. L. :

2

~

5)

6) R4

7)

8)

9)

10)

11)

12)

13)

Plasma free fatty acid and neutral lipid concen-
trations in immature, laying and broody turkey
hens. Poultry Sci., 53 1155-1160 (1978)

Butler, E. T. : Plasma proteins. in Physiology and
biochemistry of the domestic fowl.Vol. 2. Editied by
Bell, D. J. and Freeman, B. M. Academic Press,
New York and London (1971) pp. 933-961
Clegg, R. E. and Ericson, A. T. : The distribution
of radioactive phosphorus in the electrophoretic
components of chicken blood sera. Poultry Sci.,
41 986-989 (1962)

Donaldson, W.E. : Lipid composition of chick
embryo and york as affected by stage of inncuba-
tion and maternal diet. Poultry Sci., 46 693-697
(1967)

Grant, D. L., Martin, W. G. and Anastassiadis, P.
A. : Isolation and characterization of M-1 and M
-2 glycoproteins from bovine, porcine, avian
plasmas. J. Biol. Chem., 242 3912-3918 (1967)
¥, HEH, IUABHE, VRRE, Bd T
FEEH, FICERE O <o T, BRRE, 5. 12 28
-58 (1971) ,

ARER, MER=, AEBHE BV REAL
EJ L ok, HES®. 30 392-397 (1960)
Homma, K. and Kato, S. : Levels of lipoprotein in
chicken plasma. Poultry Sci., 41 608-614 (1962)
AR BoMBEEEE & ) REHEOLE
wHET 5 MEFNE KEREWHK 37 1-
44 (1974)

Jusko-Grundboeck, J. and Zahor, D. : The level of
seromucoid and protein bound carbohydrates in
the hen sera in connection with age, breed and
one year cycle. Bull. Vet. Inst. Pulawy., 10 72-75
(1966)

Noble, R. C. and Moore, J. H. : Studies of the
lipid metabolism of the chick embryo. Can. J.
Biochem., 42 1729-1742 (1964)

$AR ', BEE—m, LEE—, SHFE: =
7V ORRIBRRIC B % MEREER UIE 5 >3
7B aH%e 1. MIREEIC DWW T, BRBITR,
30 60-65 (1978)

#Rk H, BERR, LEEF—, SHFE: =
U MY OERRR B 2 MMBREE R OILE 7 >3
7T BRI, MESY v /37 OEENCDOWT,



168 CHEE-E - £-%HKk &

BXKEHR, 30 66-72 (1978) 16) Vanstone, W. E., Maw, W. A. and Common, R. H.

14) $6K B BE%—0, bEE—W, mx g = : Levels and partition of the fowls serum proteins
7 b OREREBICB T 3 MEREYE B3 25 in relation to age and egg production. Can. J.
7. BKEWER, 31 112-117 (1979) Biochem. Physiol., 33 891-903 (1955)

15) &K B, BEEH—, bEE—, BEx #: = 17) Yu, J. Y-L., Campbell, L. D. and Marquardt, R. R.
TN OREBRBCBIFAMEBY Ky 7 RUH : Immunological and compositional patterns of
Fy 7 BT AR BEXEWHR, 31 105- lipoproteins - in chicken (Gallus domesticus)

111 (1979) plasma. Poultry Sci., 55 1626-1631 (1976)



