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A Study of Electro-ureterogram Especially on the Conduction
Rate and Period of the Peristalsis of the Human Ureter

Tatsuya So

From the Department of Urology, School of Medicine, Keio University
(Director - Prof. Hajime Tamura, M. D.)

A series of electro-ureterograms in situson human ureters was studied.

Unipolar recordings were taken by placing two active electrodes in the lumen of the
ureter and the indifferent electrode on the skin of the lumber region.

This two active electrodes were attached to « ureteral catheter at the distance of 10cm,
in order to estimate the rate of the peristalsis of the ureter.

The time constant of the amblifier was set at 0.25 sec.

Relations between the respiration and electro-ureterogram were studied by placing a
thermo-couple in front of the nostrils.

The results are as follows:

1. No interference was noticed from respiration in the electro-ureterograms by this
method, though bodily and/or heart activities were occasionally noticed.

2. Periods of the peristalsis were 9.5~44.5 sec. of the 12 ureters in 11 cases, which
were considered to be normal, and the rate of the peristalsis was 4.5+1.8 cm/sec.

The differences of the rate between each individual were remarkable, but almost con-
stant, despite lapse of time at the same section in each individual ureter.

The rate seems to have neither any difference due to the section of the ureter, nor
any definite relation to the period.

3. In the cases of neurogénic bladder, the peristalsis of the ureters was quite irrgular
and at the same time each travelling could not be traced, therefore the estimation of its
rate was impossible.

4. The rate of the peristalsis was normal in cases of kidney tuberculosis in which the

inter vanous pyelograms showed nonpathological ureters.
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Electro-ureterograph directed by Prof.
H. Tamura.
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Fig. 2.
A typical type of normal electro-ure-
terogram from normal ureters.
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R—REHER Electro.ureterocystogram o@fze ([) 893
15cm 18.9 | 2.57 | 4.8 3.0|3.40| 3.9 15¢m lo.82] 5.6/ 10.2 0.56!75
23.012.57| 4.8 2.9(3.40| 4.3 38.20.71| 64| 9.8/0.61 | 4.8
24.0|2.57| 3.9| 2.7 |3.40| 4.0 261 1.77, 79| 9.7]0.50| 4.7
17.6 | 2.21 | 3.6 2.6|3.60| 5.1 32.5'1.35! 69! 9.710.56! 4.5
17.3 | 2.57 | 4.2| 2.9 3.60| 3.9 27.3.,0.68| 59| 9.110.56| 4.7
(20.2)i(2.50)| (4. 3)| (2. s)\(a. 48)| (4.2) | (32 6)1(1.07) (6.9) (5. Dio. 56)1 (4. 5)
12¢m | 17.5{1.77| 4.2| 3.9|2.20, 6.6 1zem 150 3.0l 65 047! 49
16.4 | 1.07 | 4.2] 3.7|2.40! 6.0 ! 42,0 0.99| 4.6 51,0.13| 3.4
154 1,14 4.0] 3.7|2.60! 6.0 32.7 . 0.73] 4.6 6.1 042 4.6
16.0|1.36 | 4.3{ 3.9]2.60; 63 ¢ 2221047, 291 621038 5.2
158 1.00{ 5.2| 4.0|1.60! 6.0 - (3. 3)(0 92) @. 8), (6. o)(o 35)) (4.5)
Q6. 2((1.270)| (4. 4); (3.8)(Ca. 28)} (6.2)
fEF34 S.K. 2 o S — )
@23 A.C. aF 9 HREEEMND ) % 81 ° 7 F-IREHHH R
5 <l
TOEBK X RE 0| B BRI TR LGB D R BBIC L
' B M| amBo  Ex | m@mo A M 2E80  Es | s@Eeo
@) | & ##& | (em/| BN @) | & #H& | (em/| &BH
@mv) B | B [(mV) E (mV) G| #) l@mv) &
Mcm | 15.6 3.96’ 7.5 7‘9'6.35} 3.8 12¢m 0.95| 4.8|11.13.80
17.8 | 3.61 | 4.5 12.2 2.13 | gg iz.g %-gg i.g g.g z.zg g.g
12.2 | 434 | 451 9.5|3.22! & - - . .
16,0 | 3.25 | 4.8 114 140 | 3.8 (16.2)(2. 32)| (4. 8)] (9.7)(2.92)| (5.0)
20.8 | 4.01 | 4.3 10.3 | 6.34 | 3.3)
| . .83)] (4. . 3)3.89) (3.5
(7. . 83)] G4 3)j(10 (-8 >, ¢ fE@ 38 T.T. 224 9 BREEEN
15em | 15.0 471 35! 58l551, 48 %
14.6 | 2.01 | 3.6 58212 3.8
13.0 | 4.54 | 3.6 6.6|4.67 3.5 ” OERIC JEEDEOERIC X
4.841 3.6| 60! 6.47' 4.3 A # |80 X Zaﬂﬂﬁo
16,2 3.20 4.3 | 6.1 4. 14 4.0 @) | |\l FE | (em/| &
(14.4)/(3.86) (3.7), (6.1)(4.58)! (4.0) mV) (B | B (mV) (.ﬁ,b)
;‘ : 20¢m 5.6 | 2.54| 42| 62212 4.2
em | eSS Gal 64 a0t as izsizal 1 5.8 263 4.2
16,8 3.11| 39| 9.7 584 2.2 | 15611.93) 38| 56200 4.2
20577 6 67 45 33 150 2@ 431 5512977 4.0
15.6 | 2.68 . 7.4. 9.4 2. 95‘ 2.4 14. 8 ‘ 3.31 3.7 5.2 5.25 4.2
(14.8);.3. 19) 4.3) (. 8) . 03)‘ (3.0) (15.4)(2.59); (4. 1) (5.7)(2.87) (4.2)
fipl 28 A.K. 327 9 EASHMBE om0 VISl g2 npzi2
i 15.4 2.23; 4.5 5.9 2,50 3.7
== FATE = 152 L9 87 56 1.87 4.2
162D ®ih &8 | Cem/| &M ; (15 2)(1 98) (4 3) (5 8)(2 50) (4.0)
v @ | B @) @
Ly 2 52 iméo)‘ GZ D A ECEEORENHISOME
2oem H:g 5. 12; e 4.612.89 4.3 2 ) AOKERF#THE
. . .8 2.53 3.
BalvZl S welgal 5a 2, —BHLACKH LB LN, REEROMRE
1301516 | 4.1 | 4212991 3.8 - N
i (.84 97 (4.2)) (4. 8)(2.81)‘ @7 BRShDZ &L,
: GENIREERCERN LR ELRIT L, HACELHE
fE1 31 K. S. 39 ¢ HEESMEMEBLsK ERECEEREOMBCRIBCTHA g s L
% TBRATS. EOTHERIEREORHNLETH
AOLERE L EEO|EOERC X 5.
5| B S gD ) B
@) | &l ##E | (cm M ") REERY ) ORERBROEHEDE S
‘ VD B LB D (B). pegm@maBmcE 0, Bosh AT 5
2om o198 | AL IO FZ rnBMUmcETS. REAREORIHLEE D
Y 41.0 06014.3;9.6 0.65. 5.2 = Li3feus. 4 P =z R =
| 332 0.9 48 9.1|078 5.3 z Eixfele. wéo’cﬁiaoﬁﬁztgz TnD, FR
! 0.751 4.0 9.6l0.67! 5.5 wHoEhEC X ) REERYTGTHE, 35D
(36 7)(0 7&) (4.6) (9.2)(0.65) (5.3)

ERZ, KTELERIC—H LT, BN, mik



894 FE—IRERHMER Electro-ureterocystogram o7 ()

ROBHE TR 12, [RIER L T EERERE a cm
TR DHICE LcKETH 5, MEEOERIT aft
cm/fE LTRDLNDETH S . S ERMTT
BIFEIROWL THD. ERGITERNEBRY, 4

Fig. 3.
Relation between ureter, electrode and
curves.
A kidney B : ureter C . bladder
D ureteral catheter with two active
electrodes
a - Electro-ureterogram from r-ureter
a’'b’ : Electro-ureterogram from l-ureter
(a’ proimal electrode)
(b’ distal electrode)
¢ : respirations curve by thermo-comple
d : time signal

TR AW Mo
AW Ny
‘ BV U e U BV U

RN ENNEN

RECIERNERYEA LLIFORGTERT, #OF
B D A5 D AR B TR Lo 7o DI B 5 [T
%. HRCIXBILATIC W\ ic BVERhIC L M ghig
T, HAR B TCHIOTRTER L OFHIRD S
W WEEFTL0THS. SEBUEERNY Scm &
L, B THEL, NEKO EX% a cm/fF &
Fu,

<2
T_S

ZOHELELEED KON, BLEED LD
ST E T2 0T HERDT, OTEFDESD
PENTETHS. —RITIL S = lem/B TH B,
b p = 1087 s & ZXRBEILe-2, p = 108 e
BEEIE, AL, EOHEEEMCY 5 —ooRBER
BETBHTF— T LT, HGoEET L REY
EDHERDA 5. EHREHRELMTHI LT L b
BT =T AORRERRLR Y, REOKREEH oMM
THZEERELT, 23BBIEAGLADR. D
THER LIEMETST T= 100 0dho 0XRTH
5. MLT p= 100 fiEflhit 2 3FTE /s>

7.
™28
>—'S

i BB AR O  PHEROGR DM X2 FIE
THZ LHTELT, MBI, B LTho%
BETHNMBELREDORPTHE LIz, XEPhd
ERINDEND B & Zidhn B HECIIHERET
HD0, COBLIIBEORETCIIESTWLOT
5. REDHMBOOERIZ X5 b D BIERD
TRRTAEOHHINIS &b\ . MUER R
bR BT RIIIFED bhishotc. F—RICHRT LI-E
BT RTRE LIDREBD R ROB b NI EFH DART
H%. EbinlEOHERE RO Mg ERERE
DB LTEESh, AXMERK L 3igoisk
BRELCH BEF DR EEAL . HL, BOHEE
2 X5l oRioE, FMiRonE H ORI,
X# b oFTT, XAMBRORARNIONT, #hE2
b THIN, BEHIHBOWBED L5 hoRn &
ofc. MBROBIESTLHEE T rH <, il
MOWEDN, TOEVIDL BETHS 1»HTH
5. RoTAMLKgotaE b &, KoMgohE
h EolilE &ofc. MXEBOBEY L LTIE, 2R
B LhETRTEREDST, ZRHMEOBEIEL
7o, REOEF L Bbh B EF20/FP. EUERTH
ERTRETH Dl b DX, 12RET, FOBRILE
—RILRR L. 2Btk &b 5EH L, RED
DRIFERIIED TERED L 0o, XEOMBHBOE
BIOHATHD. XBEEKEDL LD L, WE LLRE
ERMMUOBOREZTH T, Lo BEMLIEEE
CELhRIIEE LY, BROBDLRE ok
DEFITH 5. FITHONTUR, BEHHCERS @R
EEERWN, ZOTHD () A5 EoEHESE
THD. * oM, 2EWUEBEOBLIhILE
D, ELBBOANOMEYFF5:T3L0T, K
FOo LT LEREOERTHS . B TNTEE
O EHE Lickigm s, FoRiEoig s offey
EOEBTHE L2b0TH B0, BOLEBCLS S
DHFA L A—THBHDT, ZxEH Li-. (ZH
DOEIFATROM L, Ly, EOEERD RO
Fiogi XoT HEIN 2D, oo WitgoiRM
(mV), Lok (B »i, HiiheHzELL.
B L Bbh s DRECIRFE I OE 313 4.5+ 1.8cm/
BtHhHs.

i) REOERMNC I A EEDE
RECEBEIC L v, REBEOEBEEDOMEXEND



FE—REBWER Electro-ureterocystogram O#f%e () 895

ZE Sk, RED XD 20cm OB CHIE LA
THHFEIRERT O, EADORETOGEDE R
X, 5%0FREKECH~BEACETLLOLA
mahs.

i) REOMELIC X AEI D%

FEERED 2 >ORIHAE, FHELERSRE
0Xby 20cm OFeHhHbE& L, 12cm OFhH b L
21T, FORBROESIICENRD BN E 5 1T RE
L. BB EEE0 2 FEOfEIZD\ T, b %DEBRERK
By T #HEIREEL T, B2k oL, 5

ok
FHEREDRELIMBTE ORI CEDOEZ
X X, Ok&
REDO X b4 20cm DALE TS

HOEE cm/#
X; REO X b4 12cm DN ETOR
HOEE em/#
1 | !:&nb‘ ’ |
X1 ‘ X1 Xlz f &g@ l Xz X2 \Xzz X x2
x|
\ |
2.7 —1.9 3.6— 2J’L4!L8—&1I96~&o’90
2.0 =2.6 6.7|—2.8 7.8 27—2.2 4.8 —21 4.4
2.6 ~2.0 4.0—2.2 4.8 2 2—2.7‘ 7.2-2.6 6.7
3.21—14 1.9—1.¢ 2.5 3.8—1.1] L.2—1.C. 1.0
1.6,~8.0.9.0~3.210.2, 7.8 2.9/8.1 3.6 9.0
2.2'-2.45.7—2¢ 6760 L1 1.2 9.7 1.4
7.2¢ 2.6 6.7 24|57 9.7 4.823.0 4.92L0
10.31 5.7/32.4 5.530.2“ 5.8 0.9/0.8 L1110
48 020 | 0 |0 ! \
9.2 4.€21.1 4.419.3
5.7, 1.1j10.2; 0.9 0.8
SX; 0.7 Sx,? SX, 0.6 3x22 0.1 Sx2
5L.5 92.3 39.8 56.2 148.9
HEHE n X Sx2 S° t
10 4.6 92.3
7 4.9 56.2
17 0.3 1485 87 0.2

%ERBCHBIA—-RETACBETS b0 L Rfdh
. O T—RIRE OO Lo TULINFE K DIRE
OE IR EN S EV X 5.

~) A M
REZBHOBIREL, /T IXEEoLOI LY
HELZTS. Lvd, F0F20HBIIEEOR
Hie L v EBT5. EELEFOREBTORMYAE
TREMEDFNB AR Frislcotos, BOTEER
MO mEREEY 33, ANBERER SRS
LEBLC, Bt @hrlsEnR v 2k & T 580
BolBIAROWML TH5. EHL2ET oA
9.5BT5ZE 44.5 B THotz. M 1~ 2 o TR
MG RERKEEORAMZ R Lo, £ REER

DRMEE—HT D L HpBi. TOEBRTHE
LZAfE, mOBBTRE LSO ETIE, BRAY
2 A—THh5. EoCRLEBLZEA LI LA UIR
HBEARLERY BB LA EEL LN LS.
=) EREINE1L

RERMOW BHBAHRCEETH Scd, IR
Eny—70 (Bl OmMERY»ERMFAIHT
VY, REERLFEL LTHLS A EELT, B—
B TLOAEROERED, MiLHT, 2ElEHY T
BLTRLS, —Re—ARELREBRNEGZS
RMIEEG] TiE, B EZ, R, e L b BEA —
ET, BRI TAmEIET. REFEL
ThiEFI8RERR (F1%R) L, HOERYRERLD
20cm A LAAET, H2HHEHE L CLoRi&T
rTROBEBRXRELCHS. LBETGOREMEL125%
OREM & Tix, BfcouwTRiuE, #hFhiz.2
BIsETH b, REOEXIL, FhFh 2.6cm/B K
O 2.5cm/BOMm THB.

2) BEZOBEOREEN

B REMIEARCRRE X To%kh, EEREHATR
FENHEBEOCEOERIZMETCE oL, 56, 6
RETHD. 2PEIRE LTC—HERR L. Z&fF
Birfmhd, B#REHERECE L TOREGIIZHFT
BREORDLIIEFATHS. 56, 6 RECHT
B OTINIEO0. 26795 4.20mV, L1 275210, 48
TH5H. LAML L. SETIESS. 1B TH S . RENW
BEOEEOME XL, 2.5+ 1.6cm/B TH5. WIL'SH

#33%
FH 14 G. 1. 25F ¢ WSS
A
" ‘5&/&%—' B D Ja‘u?'-é@k
B 3 sdhgo Eé
(B) | &M FfE (cm/l ﬁﬁf
I(mV) (E) 1 B JmV) (B
2oem | 342l 216] 93] 24 132 59
; 23.7*2.26 1047 2.5 1.24] 6.6
28.112.38| 861 7.5!1.66| 6.2
23.8| 208 7.5| 2.4 1.06| 6.3
25.2 12,43 8.3 25 135 6.3
(27.0)(2.26) (8.8) (2.5)(1.35) (6.3)
iSem | 228 215 7.5 2.5 1.52 6.3
. 21,8 2.23 6.3 25 1.80 6.3
'\ 23.5 2,40 6.3 2.9 1.62 7.5
, 21.8_ 230, 7.5 2.5 1.43 6.3
| (22.9)(2 27)1(6.9)3(2.6)K1 59D (6.6
{ {
1xm§ 9.0 162 | &0523?L411&9
| 13,8208 6.9, 20'1.15' 8.1
‘ 1&0‘LU1 5.6 23 1.15] 6.9
13.2 ] 1.08 | 5.6 2.3 L27| 6.2
1222 1.64 56! 2.0 0.88 6.2
Q220 ey (5.7) (2.25C1.17) (6.9




896 F—REBER Electro-ureterocystogram D% (1)

s K. T. 2570 9 2w fEF 41 A.T. 250 & TERISHEEbEEE
H <]
* ACBBC a0 ROBBC L * ; DO BRI X XS OR D BRI X
Bl | Af  EI | BHERO IS REY L R - Y )
B | &1 # | Cem/| ®ih Kk I (#) & | Cem/| |1 Bk
(mV) (B B [((mV) (B) ! (mV) B | B) I((mV) (FH)
12cm 0.91| 5.0| 3.5{0.25]| 3.7 ZOCm’ 20.3|2.48| 51| 1.7|1.56| 4.9
8.8/1.00| 50| 2.8[0.29| 3.1 20.8 235 53| 1.5|1.78| 5.1
19.8(0.29| 31| 4.7|0.69] 3.7 18.5 | 268 | 5.3 1.6 | 1.56| 5.1
1.1 0.98 | 31| 3.0]0.46 | 8.1 15.3 | 2.35 | 5.8| L.6|1.61| 5.4
(15. 2)/C0. 77)| (4. 1| (3.5)((0.42)| (3. 4D l 185212 | 53| 1.3|1.59| 4.9
! (18. 7)i(2. 40)) (5.4 (1.5)((1.62)| (5. 1D
D x B AOCEBBOREONLOME
B 16 Y.T. o7F ° PN 2 C O ORISR HE
; EE _ — BRECOEEORI L, EFRETOEI Lo
* B g R HEROEORRIC L g o ks L EORER T S, &
€D w®h e | (cm/ M R F1z. ; ek E . ERRD
GV (B | B |GV (8 ;W” ”iﬁﬁ?f; O EEDBNG. A
12¢m 256 | 43| 3.2|o082] 1.8 DTSRI THEATHRIC LoTS, HEEtFHL
342 2.87 | 43| 29|0.82] 1.8 B I-oTbRAUBEERBT S0 THS L AMX
| Zos) &3 2140.821 8.0 RI>. RoTBREEOBRE, REI. P KIBF
3.8 1 2.35 | 3.7 | 251071 | 1.8 FHRITIHICEILH B S R EFIC T, IR
LAD|(2.52)| (4. . 2.8
LG @D COODNCD o msos B ERREE 5 b0 LB bR
X5.
i Z_E ——— 3) 2~3DiEFTOREEN
* WL ERIC X EEO EOERIC L
A m | 5o X | A@ED 1) TRt REEREEE 5
@ | ®mh & | em | /i 5 )
b mV) (B ) ImV) (B 2% 4 K235 BT o SBERUIFMER IcoVT L
15¢m 16.8 | 4.20| 61| 1.2]1.50| 3.7
18.2 (3.3 55| 1.2]1.30| 6.1 Fig. 4.
16.3 /330 | 57| L2]|1.45| 5.1 .
16.5 1 3.30 | 6.7 .21 1.08 4.9 Pathological electroureterogram from
19.5 | 3.30 | 6.7 | 1.2|1.66| 2.4 neurogenic bladder.
(17.5)/(3.50) (6. 1)} (1. 2)I(1. 40| (4. 4)
12cm 15.6 | 230 | 15| 48| 1s0] a9 . : Lot
12.8 | 1.46 | 1.5 | 3.8]2.00| 4.3 W
9.3[1.59| 1.5, 4.8|1.66| 4.9 N e U WPy .23
122311.00| 1.2| 4.8|208]| 3.0 Rl A v e
8.6 |1.15| 1.6| 4.8|1.25| 1.8 Bt S SNSRIV SUUEY  PIVVS il
Q1. 7)|(1.500| (1.5) (4. 6)/(1.70)| (3.8) _
4'-—-W««~—~—-—-~VW\_—L'{7——
fEBl 30 S.T. 17% & FflBsEk T
H
* B oo et EEP SRR g cRgERARE L 0T, oRKEN? 5
€] ?El'h i (Cm/i ?th L z 3 N S (A IRFE
Y ,,,,,,C‘mv\Dw(ﬂS B | V) (ﬂ’i &;;;j ﬁlﬁﬁ@%iﬁ(ﬂ‘ﬁﬂﬂ , FDEE IR
20cm 12.3] 1.48 | 4.3 2.3|0.98| 4.2 » s
12.8 1 1.28 | 4.8| 2.0|0.88| 4.6 ]
124 | 1.35 | 4.5| 25| 1.12| 4.5 ") FRERKREES
13.5 | 1.45 ) 41| 2.5]1.08| 4.8 X LFTEREERRE L5 2 bh b —EFIICR
137 | 1.30 | 4.6 | 2.2|0.87 | 4.4 ) _ N ) -
(12.9)(1. 35! (4.5)| (2.3)|(0. 99| (4.5) BERBIGE LI, FhAFL BRNERL DT

hots. REN: EEEE X b REIRE EELT Ak
5, REERCEBLRENRIIREShihotk.



sE-—RE W BR Electro-ureterocystogram nffse (1) 897

vV % ®

1) HEFEED2~30EMRA

1) FERE#k

G A T Th 28 1R 50, 2550 & L e
OTCREOEROMSBVWEHERCH T, £0
BrmT o0, Kt sREEa AL (s
LI RIRICFED, TORREEZRZEERRT S
Ebie, LA LELRERD»EBW T &,
0 REBRD FERC BETR T LT
b, EerEEL, Hiifioirs Lo gl
0T, BRPFF LERERTH 5. HicHizo
b EORARTH BHE, FPRFREDHE
XPHUEOIMECREEDETH 5.

o) BRI A

ik B EEE R B R ARo BEr Fv
L AxTHHkxThoT, AH 5cm, Butcher
& 2.5cm, 4% 10cm, Hanley % 3cm fits
O ThsH. NHEEROGEDEIN—ETH
b, EELEEER Kk B An
L, RETBEOEL# 2 €, Bt Tz 10cm &
L., 2l ko Tl o mEDERI HHEL
¥ ambE, Hidmom, Ts¢ (E
LTAEY 5, o 2 EMHMEEE cm, s 2
WEHROEED HX ecm/f) Fo 5A AR
FTHB. L LED v bHll, RATE
® 0.3cm/# Holland K& —fE#HIT 0.5cm/
Wi FBWEFS RSN 5 x—ikici lem/#
LOKRThreE2bhbiken T =100k 5
EFTREEZAQBETE LS.
AEHMICEICE o1 OBME 8\ T, I
HOGHEDREEY DD O RWHET $5%
2, COGSEEEEMNTAHEICLY, HF -
FUNBEERRLL, EoCREOES—REA
ErEMITHCEREYERbRIER D R,

~) BRONE

BEWMOMNBER, EHcEry FFrR ek
DTHERTRETH A LA W, FEHRE
KREN»DOFEMEYBEE Lk, Bdoin<
HAARZBOE IR, O DEMAZEN G 545,
—520cm SLEEEZ BB B EROFEAD
BIRET LD 20cm DN E L.

=) FEOFR
ARERREH 7 — F 1R E RO BEY LE
LT H0HT, WD TFECREDEEOEMN
T, LOEEPREYEGR L T T & AFTICE
BB D, b LER B REHC R DI
RHEETH D, XRANEAEEES b HFEEER
B, XBREIKT TR, ERllE, LER
DEAZRITWES.

2)  RERGE I O IEEMEBRR O REER~ O
B

REC IR X 2B ERORBH bR S
BERREOERTH 50, 5 LB mE=
KDOv v b Ford=ss77 4 —TOBRFE TR
EOEENEENC X U CREEMR OB E RV
L5, REERK® Butcher % (1955) &
HENER, CEWESBEAT O e b B L L,
RRENEMGEE T REERC L % 5% T
Bors & (1955) 1uOHEX Mg, EEL bR
% Artefact OoffE R L b ZORAIESA LIELIE
HgThrortl, REEHIExD Arte-
fact DEAK X O FOHIEs KT HIKE
L3N B, FERIFROLW S PREOKEI LB
U, MMRICEL COEBIE, MBS ok
D THET B R AEMEER SR EERICE
AT BT E, BHAICEWEBESICLD
MEIR AR R FOEE L TR L 228, kikofn & B
DEE TR TOREXRD ok, KE
RO EEE L ic 555, TOEEZETDATS
CER VAR Y OF Y v F AR R
BABATIRECIORILAELR D, OB
Bk D4y DB ZEl O F O RLEHVE
VWeERERL D 20cm FiETHERELIEL
e EENOBE L L CHIELLED»LRS
25, —RELACEIILELKHERTE 51
TH5.

3) RENEFROLEDKEI
ARBUHEEOREDOREI Y, £HRANTHE
Licb DX ZEANCE 5 L IRDMLSTH S,

i) vebtrFrFEr7 74 —IC L DRE

AT 8 RS B X e I RS o oD 3 & D2
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Fig. 5.
Relations between the period of perist-
alsis of ureter and the conduction rate.
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