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Conduction Velocity of Peristaltic Movements in the Canine Ureter :
Application of a New Diameter Gauge and Effects
of Various Environmental Factors

Takako MIYAZAWA

Department of Physiology, Shinshu University School of Medicine
(Director : Prof. Takehiko AzunA)

‘We have designed and constructed a diameter gauge that enabled contact-free measurements
of ureteral diameter at two locations. A video signal processing circuit included in this device
is capable of computing and displaying continuously the conduction velocity of peristaltic waves
and the time interval between two successive contractions. In the present study, the diameter
gauge was applied to the canine ureter to investigate the effects of various environmental
factors on the peristaltic movement. A rise in intraluminal pressure up to 15cm H,O increased
the thythm and conduction velocity. Both parameters were reduced with a decrease of tempera-
ture of the bathing solution from 37 to 30°C. An elevation of temperature from 37 to 40°C
caused the opposite effect. A rise in environmental pH up to 8.0 decreased the rhythm and
conduction velocity. No increase in these parameters was observed at an acidic pH lower
than 6.5. Administration of histamine increased the rhythm dose-dependently. Pharmacological
analysis revealed that the majority of histamine receptors in the ureter seemed to be H,-recep-
tors. Noradrenaline and adrenaline increased the rhythm and conduction velocity at a low con-
centration and decreased them at a high concentration. The former effect was suppressed by
phentolamine, and the latter by propranolol. The accelerating action of acetylcholine was blocked
by atropine, Shinshu Med.]., 80: 69—85, 1982 (Received for publication October 9, 1981)

Key words : peristaltic movement of ureter, rhythm of peristaltic movement, conduction
velocity of peristaltic movement, environmental factors, physiologically active substances
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HIL, (UERRRE MR 0605 % CTEfET 5.
IR HEE B e R D33, lmm/sec ): 540, 9mm/sec
ETHINLC, OBBREOHEING Y A AD0HT
ELBLIEHBLSAMERB, =5 LicKitid, REA
X b 10-°M phentolamine ZpjAETAZ LTk
b sEgiciiiflahic (n=6), 5 x109~10-" M NA
* RE MBS LA b By 158 & Mk
NSV ALY (o

10-®* M NA % RGP BHERT 5 &, K13
AT LS INFEHMREREIER L, Y RA0ETH
AT B BRI SR Y AL ILHEFRFRR:RE
WBOL SEREE L 705 o IHGIEEEL, Ro33.8
mmy/sec I b 27.4mm/sec ¥ TR Liz. T HINA
OWEE 107° M ¥ CLAIRBERIBETRT LS
BT my 7 035ET 5, 7 ey 7, IWREEN
B Lz B o IFRERRER L 30 Bind 5 8
BRDBRI, © 5 LEREE, RERESE 100 M
propranolol -THTALE-T% & &1 X - T Mkl 2520
Too 8 X1077~10"% M NA% RENM IS LB e
b BRI ERIER U X 2 & BRI OE T A
Bbhhb, b x108~10-* M ¢ adrenaline % R4
W s Ukciad,, noradrenaline [R#E, —
OB RED BILD (5 X108~ 5 x10-" M : )
A ARERRS 107%~107° M : ¥ X A RIS o

B 14i%, 10~ M histamine % JR&PIBICi G Uiz

Di{mm)

3.0[:
2.0

o

BT e RSB EZ R LT 5. R BHBLM
X 5T, histamine W& ARCIVERIRRERLE
B ifE L, RIED 891/4 Linotc, FBICIEE:
LT LI, IMIEIEEREL, IURED I 5 R
F—H L TR ST L, +O®kBema,
Z DFAAHEE 40, 0mm/seciZ @ L=, histamine o
BEAd b5 &, REBEIHER oML RLE
BLMRARICET 5. 2 OB, IVREEREL R
T 5RO RN D b O THEINCRINT B AR
Ufco Chb histamine EEEHY X2, IUEEERE
BEADORIGE 1075 M cimetidine w3 ¥ - 7= { 4
P Z A 5 7oAy, 1077 M mepyramine OFfULE (R
BRI & &b e il S hic, Rk G100
M~10-*M histamine % [R&AMCE S LB,
IHFRBETED bl

5x%10~7~10-*M o acetylcholine 2 R& Ak kb
B4 5 &, histamine PHH & [, HEHET O
Tot & AR ESEE OF R/ A gRe bh b, fEA
OEREE REAN X b BEE LI BAOH, 1/5
BEEMEYRT. <oacetylcholine FJ&Hit 103 M
atropine OfifAE (RENED kb ELwc bl s
hic (n=86).

10-8~-10~% M ¢ dopamine, 5-hydroxytrypta-
mine, prostaglandin Fga, bradykinin # REN
BLOBELCTH, IFEHERR, [
F oS BENED bR,

Ao R U pIRs H OB LA i L LT
Lot OREISTH B (n=6), KT A TRHYEH:

O Y Y T T YV

10*"M HISTAMINE

e JL L

,zo[%

0

30

CV(mm/s) Ci(s)

femsre—d | min

~40[ w

E14 10M histamine PSSR RO TG
Dy Dy CI CV 138 5 & {—Igilir &b
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REBEEENC IV 2 ARG IR

INTRACANAL INJECTION

Histamine -
ACh

S
g NOR
g ‘ ‘
= AD
<
] L '
. 1075 (M)
i
100 EXTRASPACE INJECTION
Histamine
ACh
NOR
_ AD
X
&£
5 o ' J
10 102 1077 107 (M
o (M)
.—40-
el NOR
AD

K15 REPAEDS 5\ ESMIC S-S U A BG4 B 0 I A R~ o
B AR E O = AR SRR
Rtih « ALFERIFRIRF D ZE R (AF/Fo) (n=6)

NOR : noradrenaline
ACh : acetylcholine

WED = AVRERE R TERL, fEEREo %
{3 (IE : 3, & B 2FhT. ERAEYD
RERBHRS, TBRIIRESMBSOBRELE LDHT
5B, ELBELNL X 51, ST Hifged+43
RN histamine AURL L, ZORMEREXA
JEEs, MU b1 5 X100 M BETH L, B
AREIGEE, WIhoREECEWTLH107" MTHEL
Nba

{EEES5 X108~ 5 x10-"M o noradrenaline,
adrenaline % P53 5 & FRARFIICIRT)E
By ALeWMEED, ThENORERRIGEL hi-
stamine FARKIGEDHI0E50%TH B, WIEERE
1% noradrenaline D3 R2R{E\, —F, ELER
10-6~10-*M @ noradrenaline, adrenaline |}JX
S BTN IET) Y X A% 4 Ly 107 MAE AR
G 7 = v 2 2R TEARLRD OIS, RE
Mz noradrenaline, adrenaline &5 L7184
b BT E - 5E & A 2 ARG R b B
Ry = OVERBEREE AR S OB & DITH1/10~
1/5{& % T

5 x10~"M~10-* M o acetylcholine # RPN
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AD : adrenaline

wiRET s &y BREIIEENED ) X 40T RD 6
NBe 1079 M #E5MORIGREL histamine FAR
ISREDOIBETH Bo REMIIFE LICBELEH
BRI DUSR T COREREL 107" M BECH
b, PIRBEGR L DL/ EEE RS

B In vivo DFEH:

1 whiesElR

2 BORENMENEEELY BEREBTH D) v
LU HI20mmfEie - 7 friio R (D) wikEifho
R@cF L, 37°C 017 7 4 vilZKIEERC
fERL, REAIIRIF—TE (8 ml/104) o, S5
b #8 (Do) ©IRfEMFRRHE & IR S L
Foo 1080E DL FhF 15, 27, 34.1mm/sec¢
Holze T OIUBEIEEIC MR X BB IS
LAY, RS DERDEET B, Thb
b 2 B OSMERNEREY FEMECRELCE £, RE
B (BEIM LD 5~6cm), FH (BEMLD 9~
W0em) B2, FEEREY fbHE, Thth
28, 4mmy/sec (n=10), 33.8mm/sec (n=10) DfH

ERLTC
Dy FHlm E A—BPT s By [s L, &
79



T}

{mv)

(mm)

3.lQ W
I

2,90

=]

p——my 238G
®16 In vivo RAGIEEHEENC IS 2 BE—
ISR P D JLI
© RBYE : WEBEMIC X o TESE LR
HEEOBRIEED

TFTED : F—incdsid 5 IREHEEL

SHRTE LR ARSI b o H16ThH. B
AAEOETBEORES, TR L b
o CRENEREAT S, ZOX3ILT, i vivo
CREERDRE—IEEEE RD D L TE D,
B 8 ml/104 OIRER-CIUGE L Ao fHik 220+41msec
(n=20) THotz. = OFE—ILHERIHICEETTD
B o foit, BIERECETE L Y ERT BHM
Lo

2 ATEEDEORE

Noradrenaline @ acetylcholine % KJREHIRIC
one shot THE L, MMmE, “H/ME RGN
R, IVEEEIGREE A A E L, 1pg/kg © nor-
adrenaline #¥Ed % EFI7TEBICRT X, &
IMED_EFIREHE LT Dy D 23MEHE LIX Tdb,
Fhic b b CERERER Y XA b5, —B L
ALEMESMET LR LD 5 L, RIS L TR
BRER) ) K& LRy ARET S REImEE R
DILEEEIRRER RO /2 €T 5. 1D
34, Imm/sec T » T IREREEL, MBI
—EHEOET (29.4mm/sec) ERTH, LOREIK
WL, 47~56mm/secDfli&Te%b . T ORIBHARA,
T RBEIT RS oo,

—7J5, M1I7TTFBRrRT k5w, 2pg/kg @ norad-
renaline Z#E45 &, REEARD tonic oI
WL, = ORBCIREED Y X AL EReifl 2 h
Bo KILFEY — 7T L D IR IS INCEE Uy
HMED WERRL AL TRy <M 735,
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<

bl

“H

sp (mmkg)
g 8

o
o

o
o
a0

(it

-
=]
£

-~

~

[=)

2.85[

23.00

E ‘W V'WT{
2.8l

o
{min NA lug/kg iv.

2w
15
100
ok
3,05
2 et
S
2,851
3.00 ‘ \ 1 f
5
52.80 e}, L] .
I min NA 2ug9/kg iv,
®17 Noradrenaine (NA) #¥: in vivo

s e aliivid |

D, : BRREBTWIE

D : FH#RENE (2 cmiEiR)
SP : ke )

B NA 1pg/kg R
TE : NA 2 pg/kg iR

propranolol 2 pg/kg ALER, FED noradren-
aline T3 &, WHIOEE Y X & OIS
gL, R ER ) X ADTIENTHER S L.
IBEIEEEL U X A e —R L TERET L
(22.0mm/sec), WIRHBLY~AElT2, 1 ng/kg
noradrenaline #5Fc 3 bhic X 5 i IWRERE
DT & A RSB b, & DRIGEES
PREBEIEEAERD LRI 9T,

E1813. acetylcholine 20pg/kg ¥y o> JLTU [y 7
FisiEsmL T %, s & RSPl R
jpdsmmHg EFT5. FMEETO - 7L E
D, WEEHER) U A 2T B, & ORI ARMED
RO CHim LTk Lice RN IR ORI
TR RHR D455 F TIET L, 1 Lis4. 0mm/
sec TH - T IUBEIREL U X A 8ilc—@tko
k2R A%, WikEinL, 42~46mm/seciTEL T,
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REERENETHC 3 V) 2 IR

Ic
E 200 7
E
& 1o
ol
23051
E
d N
2.85
= 3.00 1, )
E
2.80
— ,
I min ACh 20 ug/kg iv,
K18 Acetylcholine (ACh) ¥k in vivo
SR B LRI

D; Dy SP 1317 & F—fREx EbT.

B REZEALEGRD iy o
m % 5®

A EEBEE

KT~ RS IR E N E S EOREIIR
DEHEEHIhD . ORENMCE 5 MERL
FHEL L 0Ty, AOBROIFRERIEEEONE
DHHECH 5. QREFRIEL)DP-< b Licrb L
2D E’ﬂﬁbia BT, Th EMND B LI AL
4 7 EBERE h, FBEEES S dIFAIRT
Whe GIETTR (BREH BB~ OFm) OB
EE R B IUREREEO 2R I 5, (&M
FEREE S B2 U 2 Bo/ENEEER O EHEY » +
ATHUL, R, ZORFEL0.05mmTH o5, (6)
2 EEIOMEMEY 7)) 2y PTED TN FEABLT
VHDT, IWHEHBEEXADNCEREh, T2
AEREFRIT v SRERNCTE D OUMHERE
EOBAERBER 1 ZUA, WANMIER1IBTHS,.
(DI RRRNG HA E RIRRE &- FIRRIETE, 0
TIFEREIETH0 0. 007 B Tdh B B)RIZEDFEHIGE
O L2, 4Hz Ty RGIRD X b 7o ER B
WL TR EEEE TS, THROIOHLL
24 7OF P 5 AVRIREIRER N, REEARET
b OMES 5 2 TistilpcE, L HEIET
HB0T, R, WMREHLTTRETHL EELLOND.
B Iz vitro 0 :
ZhETeilix DXk & b REIGENRET O BB EE
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DOPUEILITHINT Xz, TBINICE o & BV OIS
BEHANBERE» BN S h AR vk € 25
74— EDBEETHHETHH D, Ll
TGRS REER T X BB AT B T
BELEEV L, REESH 28T WEIRECRTE
BrlRs XwsR8Thdd b, THICEBRIZEA
T B BEE SR O R 2 EEO RO
E2z, Thic X 5 REBOINE: & o8 it 5
TERTELG,

chickt L TREAENEE (FEEID & bigy
REPIETEREN S E 50T, RENEDZEL
FRENO 2 EFRCHET 5 L X EREEY R
M 27058:) ik, BEOMEL REFE~OHEEPE
ORENELET 5 A X 5 e L Lk Tra-
ttnerl2 D PEEI X 5 Schoen b Ebsterldoififsat
H v, KiilDr urometry vz & b lE LC10~60mm/
sec L\ B HIEABTVE,
RAFTEREC L 5 @R Orbeil L Bricke?,
FTHERND E L o ThRERTVWD, LHE RE
PAIEHE A 86BN D\ THT - T IR IGTNED) © WEH
20~90mm/sec, FFEMI0mMm/sectHB,

bl FFEET WE LA IR G NES
cm HaO, JREE37°C OB TIZ s\ T 32, 4mm/sec
THhH, COEREEICHEIRD bhl s, FT
DIBLZENTEIET %o Tiabb: RELEV L&D
Wy DWTRETHC, REPRIIL o & HB
Bl R L. COfEME in vivo EBTL R
T BB, Tindall2d 3 REGEEEBVTF » b
REOERREREY in vive THHUL, FERRIRAZE
OERPREL TS @ FTAEE 45mm/sec, il
14mm/sec, KM 22mm/sec, Z 5 L7cHBhzizE
RoORRZSCTHSEOWHINETH Do

wic Z 5 Uk IUHEE R & IR ThEE) v X s & DB
BRI Ao, BEER (NE, #®E, pH,
BEBE) o b fE L. REELOHERL, IUE
BRI & IARHERE SRS & o MV YRR BE fRAVETE T
B ERRLIC. Tiehb REEI BRI 15 & IR
Y XA OTUHEE IFREHEE O MN LT 5. RE
FEA A &b T TR AR AR, BEOMBRILSHEHO
BERMEETY Boa 2 LN B TH500, Zh
VRBERRIC X B SERIEO R X 52029, HE
BT X B IUREBREOWING, BT & 5K
ERED INAEEIE CEEY RED & 2+ ARSI L2
myo-myogenic conduction3®D) o{RHEAEEL LT
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WHLDLTFHREIND,
AUTERERIE TS5 &, B Y 2 50 REXE
(bl B LTI Lice GruberdD yi i IRER
AVEAINC & 0 BT BEAME T 35 2ME 4« O IR
TR & L RS LTV 5. BERECTING
ST LTS &, IRTRED) ) X sk, EEZEL
DWREIED D T, OB R L BHERTS
LV, B8, MBNMOBE, RECHEHEE Y X
AL BRI OGN 0 Tl & HBEERBD
CARRINEREE X » T RS h T 53030, —7,
IR L BHEIR S 34°C DTE T2 4%
PR35, £7239°C D LoERBECREI L
B ERER T vy 2 B3FET B Zhuk BEHBS
FERTEEEREOREREYRLTLOTHSL D,
s pH ZBhic L iR e ¥ LD THRL L TR
DR THH, OB PHEZEL S B4,
pH 6.5/ ¥ CIXIBE) Y X &, |UREHEEIEEA
CUMba bk o\, PHE.0 ITieh & )V XADETE
EERREOINARED bhD, —7F, @7 /A Y
fiic pH 225k 225 L pHB.0 T CleEBin Yy X
A & B O T 23581 %, TibbIR
BRI ~D pH ZLIciE T b R & g
oMty T AN Y BT X o TER &R T
Fhhl b, XEHNCIINT23% £, pH7.820
5. 6 ~OZETIL BT D BEO B DET 2D
BRBIETERGD, PH b7 s U g
{ExEn & PIERAARE LT, REXEY TEIE SR
TLWIHERS B bhubhOERERL - O
LE—F LT W5, ZhbOFTROMIMELEIENE
Tep—2& LT, HEBRMIMERGW L » CTRETS
7 Y Rk, RIRSEREE xR L, EORiR
E LTy TRINIRIBR it X2 2 TTHEMEA D 5.
P N D BB FE N b op 2R T, WEROR
BIESY 1200 mOsm/kg -HyO B/ LIZTHT
T ) X 4 DTIE, IHRBEOET, HE7 ey 72855
B2 ERRLTWS, Tichh, ATRRED R
BB, UEENEE) Y X ARG R
LAEBEY St THH 5 ETFHE L.
JRAGTETSER) Y X A Bl R IRIE L E O
B R Lo s {1 530, Lo LER
WP o I R A A Tl 4 R IR E
P, A EEE- U C % o S % ERREHRT L AR
EATIRLIMCIE RS bicb e SHIEE Y A8k
AR R E O IR BUAE 2 B TS b T\ o RO

82

PG S 4T T BRI, BRI~ DA Jfs
LTDZETH%Bo.

Ay S L histamine (% 5 X107°M &
W B E i TIERED bIREIRE) ) X 2 kIS €D,
c DEELES, ASGR histamine % [REPE
iy LT b A 2 T IR e A NV T
b, FEPIEHED histamine FBikED 75D H
whDEBihs, o histamine R 10°M
cimetidine FAMETIZE AL BEEZHY, 1007M
mepyramine LI ko TR Ehb. L
C [RfERc f7E+ 5 histamine receptor TiREA
£7% Hy receptor TH5HH LEbhbe HERLDH
HRE R LT histamine 23EWREEHEETHC
LS LR S RT B0 8, FOIEMRRE
B RENERSE OB LieoL TEEALE
bR T ey ISR ) X AW —8
M (ST &R0t B s ERzR L.
WO —BEE T, BEOCIEERNC E L7853
2 kIR IS L TH S H LB, REHRRE M
FoSEEMT 35\ C, Butcher X Sleatordd 4, B MR
ASBECIEMT S & EOBIBEEEET S L & iR
BT H, FREI4RFLA L i, histamine
5%, WR V-V EET 588 T, MRS
RN IER Ly % OB D REHED) O AR
B TET 5. CORS D LEOIKEETS
Hond Ll LEOIMHBIG T EHEERD D
A IHEREERMOREL, 16 JREEDRE
BEGScs4% histamine OREHEEALOTIX
fewbEBhId.

RIS, SMAIC RS U SR noradrenaline,
adrenaline [ZUREHET) ) X AR WIS 8D, ZOK
Ji oD UL EE MU S D AYEN o & AU IRERG
OB @k ORENBST 5 b0 L Bbhb. RRE
o noradrenaline, adrenaline % & & \ZIfkE)&ESH) v
R 2 AT U IR L ST X85 o 2 O JUGIL
propranolol MBI XD E& EShaZ &
Ih, PRBRENBIERCEISbLDTHSL . L
1L 10-" M isoproterenol #PBiiFbL<b o b
LRI E ot (S bk MlicEs5T%
L R ER ISR = B T HUL isoprote-
renol O EENSEGoD & Bbilh. PBHES
L#10-°M o 5-hydroxytryptamine, dopamine,
prostaglandin Fy, bradykinin pug: A &RIG%
TEEVGEELFRBRESE LTV EELDRD.
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REIRODETI SV} 2 IRAEREEE

5 Ll #45 LcsisEe e noradrenaline,
adrenaline O{ERXREBEOMHF L L-THRKI
ERALEL MY RTboThA S5, acetylcho-
line (EPIlE, FMUVFHICHE LT histamine &
ER T E R RS RIEREL 2 b & < S
107M, WIES X10"M ThdH. Zh b KGIE
10-5 M atropine THELKIEHShDDT, BEDL
¢ muscarinic receptor M A KETH D & B
ha, FHE D o JENH, HollidloPiiiz -7
=\, acetylcholine 4 histamine FIEINIEG
BHRELES BIERAE L 2. BT H { RERED myo-
myogenic conduction ~OEEERIC LD THAH
5o

C In vivo DI

—ERER (8ml/104) TRE L, in vivo A
* RO MR, IR 1060y
15.2f, 34.lmm/sec TH 7D, IIHAEEEIL
in vitro ORMEL H LT, kIR B R,
JF pH, RBBE/RECI WV BEBIhLLDTHS Do
L LIBEIREE DO IRALAT in vitro SR [FfR
AD LRI

R SMRINELEE W3 EM & RSN 5
TR XY, REIARERE RS L ENTE .
EREHTC, O 220msec (n=20) Th-
120

Noradrenaline, acetylcholine iy KElHEE)
)R by [UEEREEEE, REMNRE — E O MR
fermEs biicd © TH . FRIEF L LCQLRE
BE~OEHAER, BB LA MEZE b 5] & i < B

3

B X5 2 RIER R BB T 5 BERSH 5.
Be noradrenaline o FJiEant, REHEREY —E
L, REBERERMGE il Rose & Gillan-
waterd) o SRR L —FH LT\ 5, FleiEikE (2
#8/kg) @ noradrenaline FHEIL—EIEDIFEET)
HHlA B &M LTk b, Zhidk propranolol ORTL
Bz X p Bk Lz, 2hbodfgEr noradrenaline
DOREREEERETRETELOTHS 5. ILFHERE
ML biL in vitro SRERE ¥ o  [WRROREREL
RLTW3,

Acetylcholine #EDOFRIT{E&RE noradrena-
line ¥HEGEER L X < {UICV B, & Bz acetylcholine
BRI E T RMEMAEL b #ET 5, 25 Lk
I MEE TS X 5 EHED 2 RV E L E AR
5 NHANT S HROBENIT E Al Bigye SR
1l acetylcholine #E®D BT RBELL T D,
Sleator & Butcherdd, Tsuchida B4kt
RO HAEZRE LTV %,

it [i3

E R 52, Kig TR, THMEBEL
TR BRI B0 ERRLTE L BT,
WERED, RS E F LK ER#EE UE
Mk« BE ¢ 81 4TR), SENIEHEB# S (RS-
TERD 7o b UL T,

Rr OEEIRE2LE B ATENS&RS (FEHs4
4.6 F), $H58[E H Ak Eidea S (EFIS64E 4 ),
r23(m B AP isE A (ARIB64E 7 F) s\
R L.
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