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Food Transfer in the Stomach of Domestic Fowl

Masatoshi Yasukawa, Keiichiro NAGANO and Takao OKuDA
(Laboratory of Veterinary Physiology)

I B

FEVY (LA BT A ATEEE OB O\ T, B STEINMETZER'D, HILLERMAN et al.®® K ¥
FKSD OZERENES. LrLohbixvohd, b 51 B3R ELcd
DT, WLEGIZIEE DT, AFENRED L 5 RERTHREIL T N0 TiE, LT
e, Fho—He BT, BEIVOF B 5 R EENCEE L €%, ASHCRAFT®, GROEBBELS",
FEDROVSKII'® b D BIFIC b 2303 B, SHENMLNCINTUVD, SR,

EFD— AN, ZNDIEERC L HBEN D, FE KO NEOEEN, MAEDO Th e FEL {iHE
T5C EEED DI F T OREFRIGEERC S & ST, B EEE, BB ROHE) AL
AMOBEEBR LD IV LB, FERYITOLDOTEHS.

LA THAEDOMIEE I RITHAFBENC O\ T, BHEOTIIC > Tandxbh v 5.
SR HDOFFERE, EWoREECERHEL TR Y, ATIRAECEEL, L EZETL L
e, BEREEVIA RS2, FTAEEICHHR IS L v 5. dhx 0 Bk Cik B BT 5 BENT,
ML RS E OFEANC B T 528 MBI 2 EOTE D, HLAEIIT BT 530 87 Mk
A%, ZOMICH RHINLEDTES.

T £ & ¥ &

Fev 7k~ FROER 7 ) =~ Any ZEORHE (5, ) #WHL.

1. BERNOAMSM LIRS B T16~21Ar i X ¢, MEERNANLZ LIRS, ARGET
B L TR A R, B, RONECE 20 gm SO L, —EEEE (10 min~2 hr YTRICIEM: 2 T 0« ~
FHF —LEE (02gm/Kg, 10 %) CTREFECE]S Lo, EHICMLSA2 5L, -hit—20C
P OG TR 1 B ESE S, UL Tl ROV L, /E L BB
N, BRAROWIEHETHZBIEIL /.

2. HHCRTHEMOBEZBERTHIDIC, DEFOERLITON. HEEEINEHR TS L)
W, AHEMCHEEALREL, FIOEE R ARE L o MEB Y, T /NE L EERLST O
HFLRE, ERAHLED/NELIERSR (5~10gm) * b2, WMERNO/NE (EEHE) MWIEEL
LEBICEOEEAYRAI Y, HAHKRE 1 0 HOBIBERNE O H0 1 SL F2HE D
R EBFRERERICHEIE, T R & FBCAE L, S Ti@noBihis Bl /.

3. B LOHH B HY CIT ORI L i ii# 5.

I g 5

WEKT#, 10min (24)), 30min (444D, 1hr (341, 2hr (1) ORI © FEDEX
B7op, RSB L TR D, RIS X A EBTHIARA SEd b .

60



KBHRICKT 2RMOBENIC DT 61
TR OMIECHA L o AT, RFAE: THAEY M5 ICEL, BN 5 R Ok
) 2 HRANRC, BbE-BH—ko 3@E7e LT, MA@k >T\w5% (Fig. 1~5). #DicAL
e BT O THN D, DEDRFINED RICHEL D, ZOX 510 L CHTFHAE LS8
HULE 5%, FLFHROBENMERING. WERC ST 5 O IR, Fe LT

D, FTFHAELHSESIIGA EE2EL e\, £BoIERE, UhsU A Jfomia 5132 8
BRE . CORMBURREL 2 iy FIC BV THHEFE R, 10min DLk KD e\, oiEBB L
I L oTC, RO HEOOMREAL LT T 5 E oL

& O A THIEDTERMEING, HEE L HBRED BT BRI BEL 5 B4 RIS O n
Ui B RGN EFR T HEEENCH S, BRI D ER L, EO THEME S RE V& B s, N
BIAERE, B IR D IRF S COMIE TFEAEA~O HHH NHHE T R T, ik b B
e 3@HAMEFEI T 5. Fig. 1 ~5 OKMNCIC, BEDOIIAHETS X 510k 2 b0t &
&L TYITT RIS & B ABHed O C, Tl OFREARMEIRTEA D 2.

DOFITHELEN D ONEHHIL, LTS BANGCHES LT R B ERICOWTLRD E, &
BX D ECHROPIR T 50455 L, FICFHEU~OHH IS 3 M2 HIEA € HEH T 5 5
Hbbhb.

DLV EPEHC O\ C D& Tl B 2%, /NE & Tk 44 2 7o) (Fig. 6) 12\ C 4 i 38
Db, Ll BRENSMY B2 BEGHHOBENL, FEOS ARk, Bk
MEARL T,

2. % B

O B0 B AN OV TE, BBIOFT R . G CET UL, HERE X 5 AR
FIGL TOBEb BT, BEO TR DT LETEH DD, & L BT . SHeRT
&, BfELETHHDLONIN, L<EDERIEVEHEN8 U Thot (FiEERILET).

3. % H
HEVEOHENTAIHLIED L 5 KBEIL CTH Bt I D TEHA 500 7

a. FHHICEHRRL B Lo ¢, BE LR OF Ik ~NS.

Fig. 7 B EHBFAHRBOEOEEH ) »RAEIECHE, &1 0 HOWBELET) (58D 23
DD BRABE L D Amin02sect?), 1[0 H O ThFETE CEFEEET2 5 6sec B)EHFIC
HHEE LD ThHD. IR BRI, SIH OBIFCKY dmin 2B L 7273, & ORIREEE, 455
LA ICHERNIZEIR L fe ot FEHLL 7o\ DUk BREFEAI D 7o XD Tlhe £, MEEDOBILEINH, 28
BRER S ARE L 722 L1 X B WEMIIHIR G S B L Tw3 & bhb. 25T o ofliL, e
A LA, 1HOFHBETIC L OMAMIHHE I ND 2%, RTLDOL VD2 TIWv. FETCILER
BB O T2 DTEHVH] D12 < Wt (color film TR TH 5 ), HROTIEHIEL Anterior sacculated
portion HUOFHARFFMIERIC4 i L, Posterior sacculated portion o, AEpED S, Lol
fERICE < b B ole. YWTEED D Tl S NET S &<k Th 5.

FIREI SRR & U C U & Wt DD, B MREN 2 mI B oM Fig. 8 iREhb. o 14
Il B REfT data 2 B8P Cls < &, AT 1 RIMBREE (520D~ 1 B BT~ 2 1]
BEEEBNDOREE, F L Fh 2min 04sec, 10sec, 36 sec Ty R EL AN TS 2min 50sec F41C 2 B H D
BRYEEIDE O T\ A, Tok 2 [ H OB BEEEE L FhA K RIFRC, 2 8] B OHSEEREEIN RS L T\ 5.
HEAOTERL, ATED /INEL BUTHENORL LT, MU HLTEH, BABFICID
% ED» b,



62 Yo NI i o BEBTEE 0 o B B O Sk

b. FAog&N S, Anterior sacculated portion i AL 7-&fHY, FTHMAIEMICHL
5, Posterior sacculated portion %#&T, OFICHEMICEENTS o & 2407, TEERIO
Fig, B RAPIBEC B L AL E S i h Y AfEARY, IR T A, T b
F.0° Anterior sacculated portion (C#E AT 5 4y, & OWHLIMNES D 2\, FE A NI
FHHE D S, MUK REHIBHEOWEAY & b, HE ALY MECERL oG (grit) i X2 T
Prah, MMl THRHI NS o LHEEL 7.

= DR A BN AT B 1o i, D OHERE T oM. To/hEDOL THRFELCHIC, ¥HL
BO/NELRIG LT 1h, IEFEN A 22,2 L ERI, B TEH A X @, —EE#% (10min~1hr)
R LT, WSSV TESR LD THS.

FRiED 12 Fig. 9Cas 5. SHUL/INE Sgm, 7K 2cc liz, 4 hr BTk 30gm &Hh-5-
LChb 1hr OO ThHhS. xbivieitilit (1) M Sn (i Lig\ (2) H58 R OAERE
W, IHEBIE AT A ERMHAE LTV S, Wz B & PR R L T B O Tl e,
(3) TSR T BRI /N A < £ CBITL T d (D) BRI LT oW 2RI/ N RED B v v,
ChD. FRESERE 5 [AfT o7 h, Fifid L Tv 5.

IV =% 7

1. BEEERICIER S U AR R A R 5 900, ROTREREOIRELL, LR O F G-
AL LTS, & O HTHERII S\ T, BRAFRMEGHEIS AL /20 & 5 hik, —ISHIE
D2 k5. SAROWTEL, ERAHREEHTIA EIE L e TOILAr \ChETh2S 19 [MFEED) O REEA%, JE
HEDFNE AL FABETH DL, EEEO—A, L[OPNEHEZE 7 R OBEENE A 2 U 7o bk
“Cit, 47.5~68.1sec (470 (AlDFIfEFFHER K, P=0.05) Tk b, & ORI RARIC AT OFSE,
RAENC L OTHIR T S & LTh, AFEROKGEONE, T TCHEBFERETICRT % REE B TEA
Dk5HEW.

SFCHEFEEONE, FAC R RO EAEAND BTEIICIL, 2HMOREE AL TR D,
FERASERE NI Bk, KENC RO C B R D, KEER M B, TTERATER n i F o T
SRLHICEAST D, & O L A b o TR L HEHICEL, SR RER BT e E L bR
%. o3, WEFEOFE AR, Aol i, chD L Ih T, ZoZ i,
L35 LERAIECHE TS L WiHECEE L. Ll T L b AEIHCHC BT 20
Tl WEAEBICS BT 5 L Bbhas, BebiEAL, LOD7dIC i EENCHHARE L D7l
303, SEICHEH T B A A s\, BEEEA O AR BRI STk e, EEAICHEET S C
Lk, HEHEICIIE 4~ D case BNELOLNB L, LEaenb a0 ERlld, T/ LThEIR
LT\w5b.

2. BENERLSETHS D, B FELLVDOE, &b 2 ORI ki 2 EEEE 2 E
Bl ThAS.

3. FAIIHEARCEALIARNY, Anterior sacculated portion — B{&# {IES — Posterior
sacculated portion — 54k 45— Anterior sacculated portion —>----- D L VEBIC T 5
LEZ B, I 3ELLHBIL, BRC R R HRICH DM, HICHIE OBEEAKS, Thak
T 5. BERED S LR Wil % Fig, 10 2Tz 7z,

¥PHRENHOORAER e DGO L, BT R E iz groove DRETIT, PEuHR
A LCEIR LT A. fbEWE ZATYH Lmm izl 7\ . GROEBBELSC) IS B I IR HAM K 44



KEHRICHT 2E8EMoBBIoOnT 63

L Lo\ B 5. BT GI2E BIce X nic X, o OFE LI EPTL grit oL de b, 2k
D L5 fe R AR DI R E A b D THE A 5. AKAT tonus b DRAETHIUIMET
Bt OFCHTEO LD groove 1%, THRIBIL (LTS X 51 ED TS, FRIC HAKIM
oy groove i3 Anterior sacculated portion OZRic, IEFLMNMCERL TW5.

XTEBIC, ATMBEOEERTI-5, HEO EMEIMc O W THBRLTHRE 5. LD HEE
A LB D, iE o ML #3 Anterior sacculated portion O (UfECLEE D, ZHAVIFM
M. lateralis =15 % b, = OHOEETE & LT (Post. sacc. portion) #4735, FEkC
Posterior sacculated portion DLk 5, B M. lateralis OREFhIEAHE b Fivt (MFIET, &
'z FUcEERET % Ant. sace. portion) WCHifTT 5D Thb. O THETNE Z ik, HPRIES
T H RO LTk <, Fhe BEEMANC ZZLT, MALTws e Thsn. HibI D
12 % PN OHEH A R B L 5205, WHERD D TH D, HEDTHAEDITER & EEDHIC
i3, ABLOFFEEEL LRV, L\ XD d, FFEFO Co RN o, CORREEAD
WCEOIHFEALDTHS.

DL ORI Tl ISR L, 3> DB AL B O Miko :340E, FHFEAOTERIETI S\ 27k
WHDELTWA.

V & B

EDENICE\WT, ATENED L 5 EBET A ABEIEL, 2FOEEE .

. EENOAFTHIET S, HANHCHEEL, ML THREh 5.

. EEFED D OPEHIE, RANNCHE S LR B,

L EEICHEA L o AT, ETHETTRACHEL, SFCHEMCBINT .

Mo AR, ik 3 OB IMAERINC KA L 2o, grit TR S R, BRI T 5.

134}

%

KNG SOR R

AKBROEFILE 41 FIAARE S (1956) I THE L.

3 R

1) Stenmerzer, K. : Pflig. Arch. f. d. ges. Physiol., 206, 500 (1924).

2) Hrnrerman, J. P, Krarzer, F. H. and WiLson, W. O. : Poultry Sci., 32, 332 (1953).
3) Mg, ARSATE, AVIER : A&E&H, 26, 41551, 19 (1955).

4) Asucrarr, 0. W. : Amer. J. Physiol., 93, 105 (1928).

5) GroeseeLs, F. : Pflag. Arch. f. d. ges. Physiol., 224, 687 (1930).

6 ) Feprovskii, N. P. : Biol. Abst., 25, 2684 (1951).

7) #)IERK « AEERES, 18, 11 (1956).

8) ScueUNERT, A. : Pflig. Arch. f. d. ges, Physiol., 114, 64 (1906).

9 ) SoHrUNERT, A. : Pfliig. Arch. f. d. ges. Physiol., 169, 201 (1917).

10) Scurunert, A. u. Kiok, F.: Pfliag. Arch. f. d. ges. Physiol,, 193, 16 (1922),
1D JIg7e— : H/EHRS, 4, 193 (1939).

12) Z2IWIEfK « EEDMTZE, 10, 1187 (1956)



64 G IE S e BRI - BLE T R

Résume

The present investigation was undertaken to find the process of food transfer
in the crop and stomach of domestic fowl.
1. The food entering the crop is piled up from the ventral side in the regular
order of deglutition, while it does not always leave the crop in the feeding order.
2. The food entering the gizzard proceeds to the dorsal side through the anterior
sacculated portion, then transfers to the ventral side across the posterior sacculated
portion.

3. The comparatively large sized, and hard grains go round the above mentioned
course repeatedly.

During the circulation they are gradually broken up to the small particles by
the grits, and passed out into the duodenum.

Explanation of Plates

1, Fig. 1~5 : The longitudinal section of the crop and the gizzard.

Fig. 1 : 10 minutes after the feeding. Fig. 2 : 30 minutes after the feeding. Fig.
3~4 : 1 hour after the feeding. Fig. 5 : 2 hours after the feeding.

1 : The first portion of esophagus. 2 : The second portion of esophagus. 3 : The
opening of first portion of esophagus into the crop. 4 : The crop. 5 : The opening
of the crop into the second portion of esophagus. 6 : The proventriculus. 7 : The
gizzard. 8 : The junction of the proventriculus and the gizzard (Fundus). 9 : The
anterior sacculated portion. 10: The posterior sacculated portion. 11: M. lateralis
dorsalis. 12 : M. lateralis ventralis, 13 ; The pyloric opening. 14 : The duodenum.
15 : The end part of the small intestine. G : Green colored food. W : White
colored food. R : Red colored food. Wh : Wheat. C : Corn. Gr : Grit.

2. Fig. 6 : 30 minutes after the feeding of the red colored food following a meal of
wheat,
3. Fig. 7 : View of the gizzard immediately after the first peristalsis, following the
first peristalsis of the crop after a meal (red colored food).
Fig. 8 : View of the gizzard immediately after the second peristalsis, following
the first peristalsis of the crop after a meal (red colored food).

4. Fig. 9 : The fowl had been fed on wheat beforehand, and 4 hours later was provided
with the colored food. One hour after the meal the fowl was sacrificed.

5. Fig. 10 : The hornified epithelial grooves of the gizzard.



KEHRICSHT 2RM OB <<

Fig. 3.




66

Yo N IE Bl - FEpEE— 1

e B H R

Fig. 9.
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