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On the Innervation of the Large Intestine in Fowls

Masatoshi YASUKAWA, Keiichird NAGANO
and Shigeru ISHIGURO

(Laboratory of Veterinary Physiology)
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Fig. 1. Schematic diagram of INR showing the stimulated positions
INR, intestinal nerve of Remak.

SI, small intestine.
Ce, cecum.

K, kidney.
U, ureter.

Co, colon. DD, ductus deferens.
Cl, cloaca. Coc, coccygeal region.
Py, Pyoeeens , each position stimulated.
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- C RN ALt 2 5005 &3 % (Fig. 3 B).
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o T, MIERRLAT o iy 'JH’JJ"rL (INR (245150 5
JESZTE BT THIL 72 Y, 24X LT, B
DS HELT PP HEAT 2) 12 b 595, [
PUBAAINE 225 T B, 2T, INR OiEF7%1
SIMTT BI2DIT, U2 sk % lats. §5Ri
Fig. 1 b T, INR iz plexus lumbo sacralis
OUEED 5 FEU, Jefi DR & UT, Wik DnN
W, B2 TRMUANE Y, RS & H S Ollic A e

U T MINTHER, T 0B H> & BEINEITHE AT 2 .
U PEINE ORGSR U T ez b, Heli
FEDBINLT < T, PRtV S, A. ileocecocolia
DLEA TN 7230 U T2 802, 7id5 O psiE &
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Effects of stimulation of INR upon the large intestine

Taking tracings in their order from above downwards, response
of large intestine, signal of stimulation and time mark.

Cl, cloaca. R, right side.

L, left side. P,, P;, each position stimulated.

CeAMMA_,

VNS

C
Fig. 2.
Time, 1 sec. intervals.
Ce, cecum. Co, colon.
'V‘
Ce NMWMM ©
Cl Cl
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Fig. 3.

B C

Effects of stimulation of INR upon the large intestine

Ce, cecum. Co, colon. CI, cloaca.
«“Cra” indicates the stimulation at the cranial cut-end of INR.

P,, the stimulated position.

A : Response of the intestine after severing INR at P..
B : Response of the intestine after severing INR at P,.
C : Response of the intestine after severing INR at P» and P,.

U, —th& e THIBEh%2, &b TTBcH - Tl
%, CTERMHIDI.

TOHEMT &N T, BgEo e (Fig. 1
D Pe) B RIRLIZETH, KB 3TPALOREHRDS, W
Fhi FRUT (Fig. 4 A, B). D XIT Py DHLAT
MR RN L, RIS Rl A &, INTET & RS
B OELLSE Sz, Tab b, PRl 55k,

JEATI DALY, W T % (Fig. 4 C).

2. HERICHY S INR ORHME

INR A T2 RIBIIG T, R D & RENTHL
FUg AT A & &b L.

L TAT, PEiEL R OFERTRIET 5 & &,
PRIt OWIRE 2 Bl A DTEBIT 5. 12 L A, Kils
ARG A 0 (Pe) RIS % &, DG
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Fig. 4. Effects of stimulation of INR upon the large intestine
Ce, cecum. Co, colon. CI, cloaca.

A, B: INR intact. P, the stimulated position.

C: Response of the intestine after severing INR bilaterally at P,.
“Per” indicates the stimulation at the peripheral cut-end of INR.,
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D b HBIEATEN T 2 PSS T A DT Cdb 5
CDE D7 PHMPED RS, KRz s 7 it
(Po~Py) B IEHERITHRILT 5. 37005, INROD
RUBE RPN D 575 557, Mz 157 T & HElip o
I % BT 5, CXhlwmis. 2 TR (Py)
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PRI O L2 S % VIR (0. 05)
RTE, Po FIBRODBLY, PRI T 0. 9~3. 5 sec
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BRI PRI IUREDRAA G S5 D L SR S .
IO EHIA (@=0.05) a5 & 10. 9~14. 7 sec
Ty UMD Z L EFAA E 25D 5 700,

(2) 4kt (Py, Po) bk

INR T HEHEE S DS (S5 T & 120 B iz
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7205 case FALNG. TD case DI
N5 EIT INR 2 il (Pe, WiglD & SRASEN (P
O2FITCUMI LIz, RHI % UK L7z, INR
ZRRNT 2RI DTEAE S 2 Lo BT 7

ETADY Py R IGT 2 BRI O (U6 % 19
KIVHT L, RITTEX2-12 (Fig. 5C). ¢
TR0 RED S 4. INR intact THIET 5
S, PRI ORIMIEDSFEU (7.3~14. 3 sec) T &
MU IEAs, P WidlZ LK 5 & B0 misn (1, 4
~2.25ec) L1z, FTRHBIUG & ORI T, 3T
%Tuwwwwm%%ﬁﬁawﬁﬁmﬁiotﬁ,%
TOLTNTETTT D0 (79.19%) T, I
WALE ) OINLET 28654 51z, 2ok
EE, AMHURIROT X B PRl OJT I BT % 9935 2 T
BpHELT, HETERLIIL.

(3) BBt

HEEL72 (1), (2) Oi#E, 2NFhofisss
IET HHENCH S T2, THLISHTES b TR DR
%%d,ﬁ%G<OE®WE?%65.?UbE,%
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Effects of stimulation of INR upon the large intestine

Co, colon. Cl, cloaca. P, the stimulated position.
A : Response of the intestine after severing the intestine between

colon and cloaca.

UOw

at the oral end of cloaca.

BRI 5 INR HUen & i ncil b Bl
BT B {E VD NS, &0 5 T & T
3. '
ZLTEY Pe (#lifll) & P, T, & $ic INR %1
Wrl, BRSBTS 2 Ui L, & 512 INR
ERBOZIFHNTT, BB §55 & SR DNk
LD Lo, Fig. 1 TR U2 54z, INR (hgft
EBI TR U CHEINIZHE A LT 2 0T, I8
BUMNC L > T, Zh s ol sz, o
Ps ZRIBMUTZE T A, BEIPEODR 34 L 15 Ls.
DEN P TUHERUINT U, K % B L 72 S50
‘& Ps DBE EROET, BHINEIRIE L, #5ENLEG

: Response of the intestine after severing INR bilaterally at P,.
: Response of the intestine after severing INR at P, and P,.
: Response of the intestine after coagulating the protein of INR

Ulsin- 1.

(4) INR 054k

artefact & UC, fUMiHLE—b2 Ao & 5.
< Z°C INR intact T Py 2 filif L, HEHIEDR G
i U1z, INR O Py & Py OHIIC Bk % 5
&, 2.5mA % 10 YWEEL, HHEE 2R
WL MRS OTT, RG> 54778 - 12, BEEBAL X
D &AM (Pa) ISR INA S &, #5BILINEET 2
3, BRI 4 SR L s - 22 (Fig. SC). o X
1T P THKERR 2 UIKT L, MO 2 B 72 $5 5
Py OB ERET, PHMRIIGET 205, KEBIR
WU -1z,
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reds, BOAMICARSIITIALIZ T — 7 vt L
T, PSSP SV— v OB E TR T L 5 T, W
W Hh# 2 HEsn L Te.
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W@Dka&bKW7%CWLCBD,%@§iW
mENng. &G THS. HHlEV- 1203,
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ﬂww&m FEWL R & - TS 5 &, B
PG REL, T4 w‘a S ORI DS, ZNENAT S
CETHL. WIRZLIZRIE LB FEB U, Rl
e U, RIS ¢ &l aied 5 . INR (intact)
% Po CHIBLLIZ & XD % L% aiT & Table | Oift
DTHh5.
ERIIEY

1L

zagE IO LE 31X, W% 100
o rFiud, P HMUT & - TSRS X OIRSATIX
BT 60 i LTz, Tk D IEIFIRAE)E Pe
XY BRI Y OB R R L T ERBLLI. 7218
UL, INR 0)){{1‘1']¢CHJUGCO2}’L'C?H PN R e v
[fjhsdh-1z. 12 t A, I]U@Wx\m@ﬁdpm’% 100
BETHEX, AL O FEOICIED 6114 % (Ps),
66. 1% (Ps) 71.79% (Py) #3508 85.6% (Py) 1T
Bifia L, ARHIE &2 DD,
i 4 SO DOTFEIT N T, ZEOTENE R BOE
LTz T % Pi~Ps, &5HWE Po~Ps OFAREDI
i, WU EORBEIT b 5T, (IRZELED 5
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\
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Fig. 6. Effects of stimulation of INR upon the large intestine and the respiration
Res, respiration. Co, colon. ClI, cloaca.
P,, P, and P, each position stimulated.
Table 1. Effects of stimulation of INR upon the respiration
msplratlon expiration l‘ time intervals of respiration
time S1gn1ﬁcance mgmﬁcance} standard significance
amplitude of amplitude of ~ mean of
difference difference ‘ deviation difference
B 7} [%4
before % = sec
stimulation 100 100 2.17 0. 047
s } SS s
during 3
stimulation 61.1 60. 1 1. 94 0.057
| ss o ss o ss
after 5
stlmulatlon 94. 4 95. 4 2.18 0. 046

SS, Slgmﬁcant at the level of 14
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Res, respiration. Cl, cloaca.
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Effects of stimulation of INR upon the large intestine and the respiration

Tracings show the responses of intestine and respiration after severing INR

at Ps.

“Cen” and “Per” indicate the stimulated positions, central and peripheral

cut-end respectively.
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Fig. 8.
Res, respiration.
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Effects of stimulation of INR upon the large intestine and the respiration
Cl, cloaca. P;, stimulated position.

A : contraction of cloaca in case of defecation.
B : contraction of cloaca in case of nondefecation.

s o 1. AT L, Po~Ps ONICIE 0.1 %0

FOOTTRUKASCH D St DF ) Py & Py
DT & 7ssehsid it stz

LZAT, Ps TINR 2UMILT, HUKEE % fig
D&, KIRE UCIRIRZ LDs8ibAL: (Fig. 7 A).
CAUTILU, REMI ORI A S G2 RS 5o 17
(Fig. 7 B).

(2) PRORZST; & PRI & O %

INR DRIBUIET, RIS E CTHh-Th,
FERAMGID AT T 5. T & & b ITHElit DG 2
(P R OB I, IS L 75w,

c@gw%mﬁ MM%®WMMm12mmkm*

m%@m&%m%va%@ BT X L s
Lb% bdAY, HHHITOXDL S L.
mﬁﬁﬁw%mi(l)MMM®wmﬁ&W?@é

C2) PEMPEINA 2 PET 5 ONv— 2% HET 3)
C3) Kl e 15 (4) WP, FRNES DR
MR, R QGRS DU 72 & D— DT it % P
D, TEPMEING. CAUTHNU, FEHESEB) I
RAD3GS <o NAZHE L 700 U, RIS 72 & OR
KRIBOED T B 780, jlidiFi o> pattern % Fig. 8
A, BITRZS. ZOMTHO» 5L 5, HEETO
IV MRS BT B T EWBL. AT,
Wi ES) & & FIAS 25T 5 A0k —B LT, Lo
U, ZBORUTIIHEEA SN S, o 21,
FEMB) DBy TSR R IEE T 5 . & T A%, 3
PEIHE T it T 2 (Fig. 9A, B).

& INR Zfiled AR 0t & & & ks & B
A O BN S . Pe T INR 28 L, g
9 RIS AULTF A dh3 MBI 5 28, KBSHEB) OR



212 42 I IE f .

RHE—W- AR E

o
o
Py
<
-
El
=t
=
wn
v
=
S
<=
L
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Fig. 9.
the respiration

R, respiration.
D, defecation.

I, inspiration.
ND, nondefecation.

stimulation

before stimulation
during stimulatior

after

Diagram showing the effects of stimulation of INR upon

E, expiration.

The numbers show the time (sec). The INR was stimulated at Ps.

e A b, chuc L, KA 2
bik%&ﬂMMUmiLﬂﬁVMm A NPT BE LY S ARAN
V. CCTIENTNE &, ABOBILOWRTH
% . JEBIT 2 OIEPEIEEN 721 T, B S
TAH. oF Y, AT S0 E S, PRt
OIS T & EE DI TH S

UL st Ml g B oopi e, INR 2 AT
WU E SOBLTHH. COMBIOBHERILD Y
DWBEHTH5.

INR il g ——> B 400l
DO —> PR
COMENTODEN TNHE R THS. UL,
SERRVERTZ OV T O [ AR SRt L e (Fig. 10D,
FIARHESEOMFE b, ATINPEHE) &3 &AL
AR

—> PR, AT AT

B4 s
1. INR # il s &, Mgk b IR AL
A KB OBIED AT B . CORIGIEE D%

WUTY, by #HdT 5. &7, INR 20K
U, FIEsR2 iU a b cd 5. Ch s on
g2 (1) INR HUCKES % EEMICKRET 5, il
Vegidt o ks (2) a0k impulse (& Pl

oo A o i

dddd Lt il dkdd}

Fig. 10. Spontaneous defecation

Res, respiration. Co, colon.
Cl, cloaca.

i (£, ) i T INR 257
By T ERWEESTWVA. WWNRAS E, BULSH
P~NEGT 5. Tabb, MEIAE GEB 8t
P ORER TR 22 b, ORI - T %)
i sd, (BEHAE, Ligo#EHT LS.
VaN CAMPENHAUT'® (IR LD 5, INR #232
EMEER E B AT ADS, 5 5 PBE LT SRR
D oaBE, BIZIEMERICET 5, EWVONETDH
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A.

COL ST INR OREULEB (L2, 40, &l G
Ba%e 558) 35 L OPEIIER D, KRBT /TN D .
CAUTHU, WRMDOAB DR, & Tkt o
ZECHBCH U CIERELH 2. TS LI R
WRUIZDBPIEY TH 2. Bk s &, Frigu
ERTBTARIR L D R G 2L T,
COLL YD B CEOUsims, 7B (kAR O VR
KhHb. L5, OB ELNELE, =7 kYD
INR OXFEEIL, WM ERL Y, KB4t
EHo TN A.

7235 INR 2RI U T 8/ NIRRT D 5. 1217
U2 USRHIAA LT A B D, INR (258
5, INBOTFTMHON TN A, D Z &3 BRADLEY
1 DHKIZ ARIN TS, UL, BRE I
BELTOB 0 E 53 55Tt L.

2. HREEX Y b RMNTHIE S 2800 T, INR %
T D &, Bt DB 20U T 2 . ZDK
G2 S B THRIBIZITHS 509 IR,
HIDEDH»? zZhE i INR Az impulse %
TR 2 (BRI B EN 2000 Hb 53
A2 DEBEZRELT, BIKLTHI:.

B WIREME DS E -b Iz D, DX DX 3T
% . RIS U TR DT 5 129 (1) ERBhEDS
PRI 5 (2) MBNIEYS ST 2 & &S
U, HEEEONIE S FHRT 2, s eThs. ©
NEBWPD D120, #il & PlEE ORI T 252
EICYBUTH S, BIBMULIZE TS, YRS R
BRI RE Uz, UTeddo T (1) 35108 (2) o
BRI A s nte.

D SITINR HUCROMEMEED A N2 120 0 spi-
nal reflex 3£z 6Nz, L L, COHEE S HTi
LHLO. LS DI, K58 & BRI OBIRE b #
XU &AM D 2 (T INR 2007 LT 8, s
WA D3 2D Y 25 T A0 BT B 4. LkHEE § 1%
BUTRRUID, BTNz L 512, oo
artefact Tz,

S HICRIB DB UINT D84 & FIRIC INR % s
Ut il & PRIc iy - T, INR O @6 fio>
BARIIEE 2 YIIT U CRIMed 2 &, Rl ORG24 < 1
RID. Lb U, ZoIVHEEHCH S, INR g
DB 3 AL T &, B1 5 1T Pt Y
LTz,

VLB D GERS % #8405 LT B%TIUE, - X okske
UDEZSTL0. 505 recepter skl {iin

U, R % INR Huza s, Hhlthis effector E
T, ER ORI TH 5. cnbidizz 5h
ISV L0 B e K — BRI & R LT 25 ¢
D DAL 5 INR 2R L3, He
WS4 S BUG L Zcu.

3. b, 4R, %o 2 ENTNT s e~20
5, PEBITIZOXOL YA s TS, Y2
WHDHHEL T, B s h s &, TR
DROHEMFEDSHAE LT impulse BAMITED Y,
EEE VI 20 X 2. o impulse (3
IR TG OB R ERE L, YT
MREDLGOVEMREDS G U, S O i, AL
K OMEDER SN A . F17 [EEB AR %2 A LT ot
NERETHIT OB IR 4 5. Bz F—H U
WMETH B .

&C%fthwm@mﬂﬁéﬁwwwmﬁzmmg
DO ST, B (RIED %0 & 3 72 fhid
PINTWSLIEN Do, T, e I I8, 22 )
& DB, B 5V IIHEIITI & BRI & Do rens
D72 LB LTI, HIRASFAA & W2 8 Feun,
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Summary

The nerve which passes over the large intestine is named ‘‘intestinal nerve of Remak
(INR)”. The present investigation was undertaken to clarify the motor-innervation of INR
to the large intestine. The results are summarized as follows.

1. The electrical stimulation at the central cut-end of INR exerts purely an excitatory
effect upon the movements of all regions of large intestine. From this it was confirmed that
the efferent impulses are carried in the following order, i.e., cloaca -> colon — cecum.

2. A remarkable contraction of the cloaca was always brought forth, at the time when
the INR was stimulated at the position situated dorsally over the colon. It was upon this
response that the authors investigated precisely. On the basis of those investigations, it may
be concluded that the pathway of local reflex exsists in INR, and that this pathway carries
the excitatory impulses from the colon to the cloaca.

3. The stimulation of INR elicits the inhibitory effects on the respiration. This result
reveals that the INR contains the afferent fiber which stands in some relation to the respira-
tion. Immediately after the inhibition of respiration, the defecation (a complex act evacuating
both feces and urine) occurs.

4. The cloacal contractions are classified into 2 types, namely, the contractions in case of
defecation and in that of nondefecation. The former contraction is coupled with the inhibition
of respiration. Without this coupling, no defecating movement of the cloaca was to be observ-
ed. From this result, the nervous control of the defecation may be interpreted as follows. In
case of defecation, there is initially excitation of the afferent fiber of INR, which is succeeded
by that of efferent fiber.

5. In view of the fact that the INR contains both afferent and efferent fibers innervating
the defecation, it may be assumed that the INR belongs functionally to the parasympathetic
nerve. The INR, unlike the pelvic nerve in mammals, regulates the motility of all regions of
the large intestine.



