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Variation of serum calcium concentration during
egg formation in the laying hen.

Osamu Koga and Teruo Matsuo

Sk L b oo TS M Ca B OB W T TR UELEREIRTWS A,
F DFSRIITA LT L Lo TvS. Ticbhb il Ca Bt IpREEPETT5
:3%5%0 (Knowles et al, 1935: Winget and Smith, 1958), %2\ i3ZER7 2 ki
Bibhivi35 4 o(Deobald et al., 1936 : Feinberg et al,, 1937 Polin and Sturkie,
1957), ¥ 2ok RS HEINT B L O BRI R E WEENE B L% $ ©(Charles
and Hogben, 1933) 7c ¥ L3 A ¥ —Fr-THEE MM T L &S .

RPN IR s S Ca B MMAT 3 oL o —8C, il
nEcoRBmRWc sy, BYROn Ca B2XY 0L 5 CBT 5 EERL, =
hWeBEETHENOERY LA TR LARRZ L D E bzt OoTh S,

ME R L OHE

HELE LT idRm o # — ik L O b By Xk o BRI 14 3 28w, JY
Wl L CHERs 4 Pac iz, SFHITER O+ — v~y v o BAMEE EEENEL, 7K
rr LI E BB S BRI oW T ER L CEBL, TEAETERT
EEONR M Gh B X 5 Kb

MR TR S 15~20ce L HRL CHii 2 SRl . s RRIN
W40 LT L ANERS DR L Ao 2 2 i e B0, WThoRS b iEoRm o
Ehk bRV Y S ERAER L.
oy Ca Mot (1953) oy sils it Mo Tl L i

BRI OPEERE

* PHE 68 £ c oMo & oy Ca BN Y 0L 5 kT ead
Ao, BN WOEMECo M Ca O BB BALLERYL V203
L, BIRBITFIHCTTEITES,

Zhic X 3 L miE Ca RiXEEHNEE 6 ~ 8 BERl ¥ Gl 2 T 208, EoBLEVE
WAL T 18~20 B¢ MLEICR L, BB RECHEML CENBOE LR ~Tihb L
WO URBII RN S HRE. BEIZEREARCEREROME L REES LT
FLAE & D3, TR AHRRNTERE TS S (P <0.01).
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Table 1. Serum calcium concentration at various times after oviposition
in laying hens,
Hours after Hens with active oviducts Hens with inactive oviducts
oviposition No. birds Total calcium No. birds Total calcium
mg/di mg/di
0— 2 14 18.3 4-2.9% 5 17.3
2— 4 12 199 4+ 5.0
4— 6 12 19.1 4= 5.7 2 215
6— 8 1 226 4 3.0 3 20.2
8—10 g 153 + 35 2 20.8
10—12 7 188 £ 4.3
12—14 11 184 + 25
14—14 & 14.4 4 3.0 2 15.0
16—18 a 13.04-3.2 3 16.0
18—20 4 97 +19 2 14.8
20—22 13 11.7 4+ 4.3
22—24 10 18.4 4- 5.2 1 224
¥ Mean 4 5D,
25 F
20 |
g
4
-
u
~ 15}
E
o
O Lo}
Al
L A . R . . —
0 4 8 12 16 20 24

Honrs after gviposition
Fig. 1. Serum calcium conceniration at various iimes after oviposition
il laying hens,
(O——C Hens with active oviducts; @——@ Hens with inactive
oviducts,

L ORREAERER ST IR RORN ST 54 (Burmester, 1940;
Bradfield, 1951) » ff-CRET2 r, ENSHKOMNTHEN I CIECEEL, b

J4 shell gland R L T SPBHER SHHED S ¢k, madeo Ca Fidighni-o>siF

B, SPROTBASELR L2 TR L, IBRRIIFEHE S h 5 20 B g &
EECETS 25 X5, e IR L BE R Y b oBThO M2 EHY
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Table 2. Diurnal changes of serum calcium concentration in
laying hens and cocks.

Hens with active Hens with inactive
Ti oviducts oviducts Coiks .
1me N [ - - N . .- - .ﬁo . . -
bivds Total calcium bings Total calcium bigs Total calcium
a’clock mg/di mg/df mg/df
8—10 9 20.6 - 3.8 2 23.0 4 5.0 4 15.2 4 2.7
10—12 1 183 =36 7 19.4 4- 4.1
12—14 11 18.3 +- 3.6 3 1744+ 27 4 125 + 11
14—18 9 216 4-6.2 [ 134 + 34 qi 96+ 03
16—18 6 194413 3 225 4:29
18—20 12 16.2 - 5.0 6 240 1 44 4 106 1.2
20—22 11 199 =27 2 21.0 408 4 17412
22— 0 § 15.7 + 0.9 3 189 + 3.0
0—2 12 16.3 1+ 5.0 3 151 =38 i 11.9 + 1.0
2— 4 2 135 1 45
41— 6 11 126 + 2.2 3 115 %21 4 1154+ 1.1
6— 8 17 122 = 4.3 4 16.6 2 4.2 4 96408
* Mean 4« S.D.
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Fig. 2. Diurnal changes of serum calcium concentration in laying hens
and cocks.
(O——) Hens with active oviducts; & ——@ Hens with inactive
oviducts; A——a Cocks,

ml

DT LERBLE IR EBRT SRR Ca 25, MBEFLHERINELDTHS
12 bh, JERFEENCR T S M Ca X {Ey 2\ 5 Knowles et al. (1935) L%
Winget and Smith (1958) ©#Er L {—BHL T35,

%t Deobald et al. (1938) 3 L ¢° Feinberg et al. (1937) i, IFEERCILFEF
2B T5 Ca O—ErFHRER 5720, RO Ca T i —ETh 5 il
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Polin and Sturkie (1957) 4, JPRESERCIIKAOHE Ca RCix@Bibavinvs, &
il Ca WHTKED TS LBEL TS, SO 3 ICIFBBRICILBEE» LRI X h
BCar i bic, BrboCanNkE{FHAZINTVWE I ENHEDLNTVWD. FHERTH
bivd X 5wl Ca BARST5 v ) 3T, IBRAER 2h 3R, T b~
DETL D MENSTFRADOERFESR, LV RCBHLERTLOL—BILERINS.

Wieo O k5 52T, MRl oTtoipBandtoths e KuTsks
o, BB OIBT-LHIIL iedofcBTinh b IV IE AE L R\ R IR OB T,
Ca Difc—mchthilicbivoiichkhs. 2eANEIFCHRE LTRLE
FERICIRAEEL ol T h, TomiF Ca RlIBRHORB L X Pk
Ml EREL. Oz bl Ca BoEmhcit, SREMAORMistb{E2LT
BN X 5AENHEL TeB D ThDH 5 2EBLLIE. ZORLFEHTHAWIK,
FEACIINEEL o WHER S T OIS ks Bl Ca SO R B METE, SRS
PAAET AMEROBE X AT L ISR e R L, 2R ICHI2ROFED Ch 5.

CoRT RS, B0 mE Ca fiiffic st aMof MR L, Bill—
PR EERRL Tw AN, Wicins kA Lisnaal 6 Fpglic B3, o
£ 8 ~10 B OFf 2 A8 6 ~ 885 2 OEE LT 5 &, IFCHBTFELTBTLEE
FELEWETLFOBRTERTHS (P<001 3.1 P<0.05).

Winget and Smith (1958) %, IWSRIIHFRELTWABELFAL TWEVWED Ca
|MAF L X 5 B baRmt o e b, EWNSO Ca RBhE, IREIVHCENRERICX
DTERERTVBOCESS L~ TwB. %7 Rochlina(1934) (rFESHECHl« B »
SrEmL < Ca ftx iR L iR, BB Wil ™is YIMETI3 L HEL T
B, FERCRWTIRTFI L AR TR ThY ~ 28R 0h, JETHEINE L ABMEW
LR o P et

o CHEMEOL D D kX, OB EORMEERIC L 52T (B1E) Cik, BLoM
FlitipEhicii 24t B elE el >0y L, HEMC X 228 28D <, B
TSRS E R VETCRIMRIDEL ok 2 ThD. SO I BEMEALRhED
i, BB CENES AW ERNER X oT#gshbion, 2K i
PHAET A RIIIREROBEC X S E M50, TREAEIERCELLH
RSO IBOTHED S LEBEIRS.

oM U LERT 8 ~10 B iR iEA R S, - OISR 6 ~ B RO ICHEL TR D
ERFETHS (P<00). LHLEOBRAEWEHHTE Y, LoEfoRiBigds
KR A28 LEPEGid2fe. SO X jiiicistt il Ca O HAET:, I8
BREAITOTWIRWEER X Bio T waEE oW, FEBRTCEELAC IRk
=58, il estrogen MERL TWHOTR ARV LR HRS.

DEOREEr GBI 5 Ca R, HrifBROZE L >TEEINDLOT
e, $OBBIELATRVE, BRI ZPERPLIEL w2 Bbh50T,
BERE b5 5 Rt Lok Ca oy, ¥ oBEE vihREReHlbr+5Ca
REOBECH AN EERTH IO, SEMEYTAEL ARV LETCHLS 5.
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BRI ooMA Ca BiTSFHRI L it o TED L 5 KRBT 28T 2 -0k, B
ROV AW AR L, ZomiE Ca 2B Lz 2 ARD L 5 e En
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1. EmBomiE Ca hit, BIMERKOIBTHHIRILTIFERRS Ehisbds 2Tk
T 50, FREENRELC o TRPL, ThAUNTRET 5 s TRk
+5.

2. ZOX 3o, HEIRTERIC L2 TCo2 R EEIRE 0TS, BASTE
DCHELXMEND LD L5 TCHS. L2 CIBRI L 37 5 el Ca B R
Loy, KoREE CIMEROMECHBEMEELLDE, hisBolhan
ST 5.

FERAFERHROBREO T Thhi. o o S L TREL 5 B0 S
T 5.
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Résumé

The present study was undertaken to investigate the effect of egg shell
formation on the serum calcium concentration in the laying hen, Blood samples
were collected alternately from 14 White Leghorn laying hens, in relation to
their process of egg formation. The scrum calcium concentration in the laying
hen seemed to increase gradually from the time of oviposition to the onset of
shell formation and decrease during the period until the completion of shell
formation. However, the similar trend was observed in the hen containing no egg
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in her oviduct. For this reason, the author considered that the variation might
be caused not only as the effect of shell formation but also as the effect of
consistent diurnal rhythm in the [aying hen. Further studies shall be required
to estimate the relative weight of the source of variation.
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