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On the variation of calcium, potassium and sodium concentration
in the shell gland fluid during egg formation in laying hens

Osamu Koga and Teruo Matsuo

FED IR (T~EEB) shell gland 7n B4 E 1 B\ @ B IP#E % shell gland fluid
(F-Eei uterine fluid) W OWTCRFERMALICZ UL, FRCZE 04t ts X O A3 5
ISR DEEITARIEMC & 3702 T, ¥DX AT B O TULELIZEAEMDBRT
V4N

Beadle et al. (1938) X ¥ 12UBAMER S T o WIIDLAET 2 e, = aflo
BT —FARTAL, T ORBEOMMER S #RTHe L, BHDOZNLDRML
IR DT HET L BB B\ TR B Z L BiREL T\ 5. ¥z Hoover and Smith
(1958) (BB IR I D Fo DT 7 7 AL 7 — F AT BR U THWIR e R,
lu L7 — 7 ADRE XL AR ORI L ST L ML O ez, X

OV IWAE  PRLREC 0T L < X, VWivp A plumping period OREFICTh
Dok iEL TS,

Apeat (1959) 11 X X G R OB T LR o B & LT, YWEmts X OV H Rl
WX DTl & BIMNEH s 7 AN OBERCOWCTHE Liead, Ak chie >0 X ik
PRI O PRI DA e H OV FED AN T T A e YT a e F b VT ADOEERMN, IR
DOEEREGIC  $7DTED L D AT 50 %8BI L, X BIMmMEHO T b O
BADZEE R LR A 2 D E LD THS. ‘

RS I o8 T

SRR D 7 — 2k L CW B R0V 7k » FOEIE 25 3 LV, Gk
THHD A — v~y & - BAfFR A RG-S L, Ke L IREHBTERI .

DR OIRBAX IR DR HIRGH A 58 L CTo & © 4 T/ CTiileote. gk
b1 4-I:Ulﬂe;}ww B & 22 LT T W GREWEHRT 0 ~ 5 5[ 2) IRaapn
PRCAE LT BT L 7 ADWTANE & A EL Tt T /gy membranous egg DR
(%95 ~10 D) 3) b h A s v aDkFE#He bhs slightly calcified egg
O (FI#9 10~13 15D 4) IR NZIE s Lic hard shell egg DR (RIS
20~24 1) THB.
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SE i DB 72> Cit, Hoover and Smith (1958) oiic #@l, RBEK
dem, GEH 25 cm QOIS S Agh 57 —F W, FPEHICER L 2RISR
AR l, KB CEYIBRERICARN, ZOofci2>Th 7 —7 e Rl
= OHEVEE IR I AT A L FIC A IR S e W E E B T~ T ARA LD
G, ZDX 5 BEREISHRERNCHEEBOII L 71 7 — 7 S RS rAsT IR & 7o
fo. =T ABARIEOF FHEANTIE -8 & 7227l (BARMIICIFEALR #1043
HHIED T IEEET T A RERBREECE T, TORLDCICHES & L.

By ADOERIIINR (1953) DFFECHE, Ficd + Vv aLh )y sl Mosker
et al. (1949) ¥ X O Proehl and Nelson (1950) o iFic s U Tt Lz,

ML SR DR EREBE FEIR 2 S 1.5~2.0cc %M L Tl &srgkL, Wi &
FUHETcromsz ekl
ﬁk%ﬁﬁﬁbt%®k#mulﬁ#5ﬁ@<D#kLW&MM#&MLt%O%&O
oAt OBESILHIEO B 7 — 7 AR X o CHEL S R RSk EE R 75 L
oo & wHER DT ECEA L.

s L OEK

¥ HF — FARABDNEIN B R X O O RS ORBR BT 2 Db DIz, 4
WO £\ EEE T 7o i BIRIIC membranous egg I X U\' slightly calcified egg ®
AT DIREED 6 YD\ T, I F —T b AR 20 5 & LIRS LT 2EC 7z b 45
BEERER L, WIS X0 oMkas v Eit Ui, TORMIE 1 RCORTHEY Ch 5.

Table 1. Changes of volume and composition of shell
gland fluid after catheter insertion.

Time after Volume Calcium Potassium Sodium
insertion (cc) (mg/lOOcc) (mg/100cc) (mg/lOOcc)
(minutes) M & S.E* M d: S E* M £ S.E* M 4 S.E.*

0 — 20 2.3 4:0.8 51405 48.3 4= 47 303 4- 8.3
20 — 40 2.0 404 6.2 405 50.0 4= 4.7 320 4- 9.6
40 — 60 1.8 - 0.4 5.4 4- 0.6 475 439 319 9.3
60 — 80 1.8 +04 5.6 4 0.5 47.2 3.5 323 -1- 4.3
80 — 100 1.6 4 0.3 5.14-1.2 477 4= 3.7 312 4- 3.7

100 — 120 1.6 :-0.3 51110 50.2 4= 3.4 313 - 6.3

* Mean -- Standard error

ChiC X B L EEREITEG D 20 4+ 43 23¢cc T, FOBUPEWCEA LT 1.6cc 1T
T L. SO X vRE LIz & AHRFHFIRGHIC X D THuWIciTEzN L 5 L3
WwHh (P<0.01), Hoover and Smith (1958) A34Mihilsit 2 ~ 3 Wil Ci3igic 52 ¢
b EBRTDH D e Bin O » bR,

P 0L HEADEERBLCDONTUL, ATV A H T T A« F YT A DWNTIICHER
B2 8 U D buie ot
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WCIBE R ORISR & B 702 T, IBRIRIE ORI b O K EAIMNED X 51
fi’a'UJ J‘é%}wx HLoedie, X XKML D 4 BT/ B v ioiiic o v CllzE LU cks
JBA, TRER ORI 1 B M s OIE & Bl M2 L 238 ol h Th D

Table 2. Ionic composition of serum and shell gland fluid
in laying hens.

Volume Calcium Potassium Sodium
State of (cc/hr.) - 7(}31;1/1000(:) ) (mg/100cc) 7 (mg/lOOﬁcrc)ﬁ*
heﬁg 11f1 4 No. « No. » No. « No.
shell glan of M#SE of M£SE.  of M£SE  of M:%S.E.
samples samples samples samplcs
Membra- 15 222412 11  183+13 12 360.3::7.0
nous egg
Slightly
calcified 5 22.5--2.7 5 16.6--1.8 5 322.246.7
Serum egg
H?;gdg shell 10 195416 10  16.2::09 10 354.1-8.8
No egg 14 22.14-1.5 11 16.5:40.7 10 342.74:5.7
Membra- 3 .
nous egg 16 49407 15 4.34-0.4 14 5724 44 13 32054 4.0
Slightly
Shell calcified 5 7.24-1.3 4 15.4:4-3.7 5 61.14-12.4 5 281.44:31.6
gland egg
fluid Hard shell
g 10 4.04-05 10 18.14-2.2 6 230.34:10.6 9 185.6--16.7
No cgg 14 1.04:0.1 14 18.9:1-2.8 10 220.8--17.4 11 183.14-21.1

* Mean - Standard error

2RI L SIS, UM B IR U TR S s T A DRSNS T
T A2 <, TREIYM D 5 ~7ce DA HID A3, PEINRIEE L ST
Lo EMREO LI OB, TR B L AR L T WL TR, R
WA T D HEI /e R O R E ERBEIR B OT, CoFE b el T L TcE
WA, & LTI R IS OISR & b T 5 B AIR Bl X o T B E RS &
3% Hoover and Smith (1958) DR L --FH L CHEDEELLNS.

e 9‘«"‘0C J1 b7 AR ARG X B3 iR X Rlehyofe. L L X & ieik

c OHED - B8R, 1959) X ST, MG d e v AR b T ARHEE, slightly
calc1ﬁed egg & hard shell egg OBFHOHFECY DT 5 DO T, AERCILILILOF:
MIIBIRD BREA L b7 oled O L it E s,

Z A LI i oo 1 v o 7 A%, membranous egg DOEFIIIC/D7c L, s 7 a
DA T A>T DR LOPEIRRICE L < £ v & W ) FMEbivic. Burmes-
ter (1940), Bradfield (1951) é%%-tvccuu;t“, IR IR LT {JJDMHJWM RG> D
ASHne X o IR0 h#WML HIL T A DWGEHPEE D> TP BT Th B &
INTWDH. 2O EEARER GBI membranous egg ORI O IFHRMR L ICIL B v



38 EE Wik W1

ST ARTRELMEERTVIRVE VIR I~ L5, —FHEMNEL RBEA
ELTHASY T AREWEZRTHBICOWUL, RGBSR SRR T
Liskh 5RE S CROERESWHHTOND Z LIC X B E D0, b DWW KRE
SMERNIRRIDO DA T AR TIRENRTVEFH/OTCNHZLICLBLD1DOWTH
P THhA D LHEIN DN EOFEME STy, DERIIFO 7 0 7 sk A580 e 1
1AL —ROMERFRL TS, SO % Y v Ak membranous egg X slightly
calcified egg OESHIT S DK 3 £, hard shell egg  EIVEORMICILII 14 £ &
ERCSERSENTWAZ AD LRI, FiEo+ 1) v a b A2 LC T
1F--52 LT\ 508 Bl ¢l membranous egg & slightly calcified egg OR:HA
1&g <, hard shell egg & EEIIBZCIEEE AL K.
COXSWCIVHRIE DA VT A LT b Y T AT I OB L B L T RE VA
R LR, FOWBILD L 5 EHOBERICHS Z LaAw bhic. Beadle et al. (1938)
IR BIREROTMER O DI &, ZEIEOINOIFE LD\ T O RS
WHAEL, BT H ) v anELIHEML, FioF b ) T AL TS B80T 5
LVCOIREERSTVS. Z LTI O L DIVREE TINC/KSDPMIInE B, R A
Ve b)Y ASDMMIEEAIIRK Y B L CBEITS LR L OB ARERTH
BALTED B S B IVRIRIE 2 TIH & 0T, ThbORSBBTLWICEHRCET 5 ¥
TEELTCWAZ EBREZXLRBN, TOFEMC OV TIRSBOBINLNETHS.
—FHHATT A FH VT A F YT AL, M X OUEBIREK O @S OZENC LIS
TWCEENREGIL ORI h D, 202 LRI X o T lifh o gant, &
REGTERE DT L D ANRDORAZ L H#ERLTCWB X 5 I d Bbh, JWRIROMIES
R % _Ricick s AR TR S S .
OF IR RN D 7 B T = VAR RA LB ORNECC, T OH O RIS
PEEEN D ONPBEIRIOC, HHCEETHCH UCHEIC I DT rofiR4 L b
¥ LB TERTIILE IHKOHEY Ch D

Table 3. Disturbance of egg laying after the
insertion of glass catheter.

State_of Frqulfency o qut?faipf.hens sho_\iring abnormax_l“laying B

sh:ﬁggignd disl-f:xf:ed Duration of disturbance
1-5 days 6-10 days 11-20 days over 21 days

Membra-

nous egg 9/16 2 2 3 2
Slightly

calcified 3/5 2 0 0 1

egg
IHard shell .

egg 8/10 24-2¢ 2 0 9
No egg 4/14 0 1 1 9

* Number of hens died.
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Flod>b 7 =5 AL e 4500 i 21 9] CRIRR Te RENN A SR L 7als, ) 24 ) T
DB OPEIRBEN B Ll b, Fomcik 21 BRLELAITE Ue IR 7 44 bofe.
COTEBE R L LT, $ ot L PRI A HUE L L 0, FINE & A SR SR
7c4s membranous cgg O F FFEM LI D, Fiodk A5 —F LFEARHCAEAE LTIl
MED ¥ F EHFEYSRIRACIEY Licd 0l EB 2. X BT hard shell egg DA
HRA LTl 2 HOFEABEFEL 13,  HFRROFH T b IERR e B o2 L e L B
LR LWL AL, BEREEER L L L Tw 2 0nGEb b,

DECJEINC TS 7 7 — 7 AAFADBORENL, JBHIRC hard shell egg 73778
THEENRLDE L AL, ENETAbbITRRICIINFELRVE ENE DL /IR
WZ AR BR ., AEBRCEIFREACIINEAET S L ¥ b T hy Bk T, £O%
EHF —FARBA LD TH LMD, EIIDREOEREIIET b  IIRRAZT %M
PIREED KNS XD THEINRHDTH A D LHfERINS.

DX S I EREEIIORR & LTk, VOB 7 BRIt B AR A B
XL LICE L300, bAVEBERLErORMICEEY R XFILREB
L DOHLIE 5 AT, Weiss and Sturkie (1952) (% acetylcholine D#E:4i#% soft-
shell o ¥ FHIMEH XN, ¥7- ephedrine DEIJHC X > TEIPPEET D LD,
Jypic i3 cholinergic s X ¢ adrenergic 7ofdiHEN AL, — OWEH L i Hi
EOEWSMICHELEL TV EDTHS 5 LR T 5.

L#sL—3F5 Huston and Nalbandov (1953) %, EFRZEOIIESWEE magnum &%
OfFD X 5 fe Ry irritant 2R7EA4ET % L L OBOPINIMIZI D & L 2 EEL, Zh
IR AR X BT O LHOSWAR T b b7 ThH 5 LT3, Van
Tienhoven (1953) (L D X 5 fe kiR oML IRk O L B WicEICd Bbh b &
L ERELT\WBD, ¥J Harris and Shaffner (1957), 7is} e« [z (1959) (ZpEiigs
I progesterone %{E4IT % &, FEIFHSEBLLL JERERHUCIIA e HEDOTWH I L
WD TG, JEDTARERICK TR LIch 7 — 7 VAR O BEESIEN O E O KN,
el LD CHLNREBLECHNTEL LIBAD L ARETHLM, BETHRIT
BRI NUTR © RO SRS I ERA L CBRIN IO THA S & H
ZHhBb. ChbOMRTHU T4 MO REBSETEH S 5. '

EEIIFE D IIHBRIE D W T B NS T OIEMERRSD,  IERORRIFRIEIT & d 7o TY
DX S WCERT 1 ABY T 5100, FEREmoIin “membranous” , “slightly calci-
fied” , “hard shell” OWRFEICEH HR5HTIs L ORI, IWAIT 7 5 AD H T —7 Vi
AL THRZIBL, FTORBELUBIE AL Ta e BV T8« F ) Tak ZRELL.

F OFR, WL membranous egg DOISERNIS LB LT BRI LR
To. BRI O S e 7 ALk membranous egg ORFERICH 0L KL, IFROFEI T
TN TWBRERCEEATHS, & OMREINE S RSl /2P ¥ 7 Ak hard
shell egg DOFFH & FEEIMBIC S W CIMIFCHIK L THRICZE L L L HERTWE0, + |
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Vo AR e IS OREHICIE A7 {, membranous egg & slightly calcified
egg DORERICEIVEA LD Ive. Tl IR OMZNCIs VT, ARG O 48w & DOffic
TEHEN 7 BRI S B e ot FRERRBIC 7 — 5 L A U e 0280y,
ZOHBOFEINRIENE U LIS & ) B S e,

AHERIMAERER OGO T Tiobive. & SWEERRCH L THH 2 & o
WhHETB.
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Résumé

The present study was undertaken to investigate the variation of calcium,
potassium and sodium concentration in the shell gland fluid during cgg formation
in the laying hen. The fluid was collected by a glass catheter inserted into the
shell gland following the stages of egg formation, i. e., the periods of “membra-
nous”, “slightly calcified” and “hard shell” of the forming cgg and the period
of “no egg” after the oviposition.

The rate of fluid secretion seemed to be highest during the period of membra-
nous egg. Calcium concentration in the fluid was lowest in the period of membra-
nous egg, and then increased during the progressing shell deposition. Potassium
concentration was considerably high in both periods of hard shell cgg and after
oviposition, while it was low in the period of membranous egg, but every levels
were higher as compared with those in the serum of laying hens. The direction
of the variation of sodium concentration might be reversely related to that of
potassium.

No direct relationship was cstimated in the ionic concentration between the
fluid and the serum.

The insertion of glass catheter into the shell gland caused some detrimental
disturbance of the egg laying, such as cessation of laying, delayed oviposition

or premature expulsicn.
Laboratory of Animal Breeding,

Faculty of Agriculture,
Kyushu University



