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Luiza Simonyan
Characteristic of Spontaneous Electrical Activity
of Ureteral Smooth Muscle Tissue
SAMMARY

This work is devoted to electrophysiological and morphohistochemical study of the
characteristics of pacemaker activity of rat ureteral peribladder zone and to determine the
mechanisms of its correlation with the main rhythmogeneses of the organ, which is localized in
pyeloureteral complex. A comparative analysis has been held on the frequency and amplitude
characteristics of a fast spike and slow wave pacemaker activity of the ureteral distal zone of cat
and rat. In morphological studies the darkened myogenic structures are revealed, supporting
automatism of the ureteral peribladder area. A complete correspondence of electrophysiological
and morphological results has been shown. The data on the impact of anemization (clamping the
renal artery) on spontaneous rhythmogenesis of pyeloureteral zone of rat and cat are given. The
inhibition of pacemaker activity of pyeloureteral anastomosis is observed. The frequency and
amplitude characteristics of slow-wave activity of peribladder zone in these conditions are
slightly increased. Morphological studies revealed the vascular bed of various zones of the
ureter: renal area is accompanied by large vessels, and the next section on the intensity of
staining is peribladder zone.

The investigations were also held on coordinated role of primary pyeloureteral pacemaker
in securing rhythmogenesis of the ureteral distal zone. For this purpose, researches are
conducted on the effect of stimulating the activity of the upper ureter, as well as inhibition of its
conductance on rhythmogenesis of peribladder area in rats. These data indicate the influence of
the main renal pacemaker on automatism of the distal region: the propagating excitatory waves
to some extent reduce the genesis of the distal autonomous waves. Transection of the ureter in
the middle part of it after a certain period of time (5-8 min) in all cases leads to a slowing of the
basic perirenal pacemaker frequency (from 23-24 to 17-18 oscill/min) and, accordingly, passing
spike waves. However, it was also a quickening of oscillatory electrical processes in the bond of
the ureter with the bladder.

Effect of temperature factor on the spontaneous electrical activity of the different areas of
the rat ureter has been studied at the local temperature rises on perirenal as well as on
peribladder areas of ureter. Under these conditions there is likely a linear dependence of the
rhythmogenesis frequency both on perirenal and on peribladder regions of temperature. The
local heating of the upper pacemaker increases the number of propagating spike waves. The
higher is heating temperature, the lower is the damping rate (decrement). Thus the activation of
both types of activities, as well as improving the conductivity of the propagating wave of
excitation in these conditions has been shown.

The studies were conducted on the effects of various concentrations of nifedipine on the
slow and fast spontaneous activity arising in peribladder and perirenal areas of rat ureter. If in
the proximal zone of the body the inhibition of both slow waves and their corresponding spikes
is observed at a dose 0.06 and 0.12 mg/kg of nifedipine, then in peribladder part the opposite
effect is noticed. Moreover, a further increase in dose to 0.15 and 0.2 mg/kg in the border area to
the bladder along the ureter with an increase in the slow pacemaker oscillations is the emergence
of antiperistaltic directed action potentials is also possible. The nature of the influence of
histamine on the slow wave and spike spontaneous activity of both pyeloureteral and
peribladder zones with the border area to him of the bladder has been investigated. It is shown
that under these conditions the renal section of the ureter is activating and the frequency of slow
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waves are slowed in its distal part. The impact of histamine also contributes to improve the
conduction of the propagating wave of excitation to the bladder, in this case the coordination of
the mentioned above spike activity with slow waves of bordered area to ureter is violated. Also
the morphological analysis is conducted on the characteristics of the impact of histamine. The
intense staining of cellular elements of the muscular layer in the regions of the renal section of
the ureter and bladder are revealed, indicating a high functional status of these areas.

Based on the electrophysiological and morphological investigations on the spontaneous
activity of rat ureter in the present study we can conclude: basic perirenal pacemaker and
pacemakers, located along the entire organ, latent as well as standing in the bordering area to
the bladder, provide multifunctional plastic properties of the ureter arising from the evolutionary
development of its functions. In this case, the final genesis of mechanical and, accordingly, the
electrical activity arises from the co-ordinated activities of all pacemakers along the ureter.

The central region of the ureter in certain extreme circumstances, in particular, after
transection of the organ is able to become a rhythmogenesis with a higher impulsation to restore
functional activity of the ureter. It has been revealed for a rat ureter that under these conditions
peribladder slow-wave activity can be connected to the main functional role of the ureter
(pushing through the urine). Furthermore, slow oscillations of membrane potential of the ureter
in the area of the bladder during the inhibition of a wave propagating from pyeloureteral
anastamosis, is a mechanism that ensures the emergence vesikoureteral reflux. However, under
normal conditions, pacemakers of this area without coordinating thier activities with the main
upper pacemaker can serve both as a backup mechanism to push the urine in the bladder, and
take some part in creating the background electrical activity of the bladder.

Thus, peribladder zone of rat ureter, despite the relatively low frequency of spontaneous
activity compared with the main perirenal pacemaker is characterized with polymodality and
depending on various conditions may provide a functional role of the organ.
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“Uhquidnpuith hwppe dwbuyghs hmugwsph huptwpniju HEjnpulwi
wlnpynipyub pintpughpp”
uvoenenhuU

Uglowwnwitipp  wlhpduws £ dhqubnpuith huplhquuupluyhtt  hwngwsh
yhjulkykpuyhtt wljnhdnipyui EEynpndhqhninghwjui b uUnppnhhunnphuhuljui
pumpwugph nunutwuppiwip wnbiknh dnn, pbsybu bwb opquith hhdtwlwb
nhpuwwwph htwn, npp ntnujupuws k whtnniptpbpuy Yo bpunid, kpehithu
Ynpljughwh dkwihqutph puguhwndwip: Gunnupyty E dhquénpuith nhunuyg
hwnyjwsh wpuq uyuyljuyht 51 nubnunuhpuyht whjulklkpuyht
wluhynipnitibph hwwhwywi b unlyjhnniuhle pinipuiqpbph JEpmisnipynii
Juwngh b wotknh Unn: Unphninghuljub hknwgnumpmbiibpp puguhwynty ki
Uplikgywms  dhngk  Yunnygubp, npnbp wwuwhnymd & dhqudnpuith
hupuhquuupyuyhtt hwindush hiphudupnipyniip: 8nyg k wpjus Ekjnpndhqhnn-
ghuywi U dnphninghwljwic wpyniipibph  (hwipdtp hulwyunuupiwbinpyni:
SYuukp o Ukpluyuggus witvhqughuwjh  wqpkgnipmin (Ephudughte
quphtpwyh ubnunud) dhqudnpwith hwpbphjudughtt hupdhquuyupuyht
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hwwnywdhtph hupuipuwpmpu  phpdwdimpui  Jpu Yuwngh b wpbknh  Unwn:
Zupdhquuuplughtt hwndush nuinunuyhpuyhtt wjnhynpjut hwdwpwluh b
wlyjhnniuyht  gnigubthpibpp wju wuydwbikpnud  thnpp-hty  dEdwinmd - G
Unpdninghujutt  htnmwgnunmpnibtkpp  pugwhuwyunt) it dhquénpwith wwppkp
hwwnywshtph winpughtt hntbp. phjudughtt hwndusp pimpwugpynud £ funpnp
winpitpny, tkphyudnipjut htnkiupympjudp hwenpy hwinjwsp hunfwpynud
hwupdhquuupluyhtp:

plll}jnullgnmpghlﬂl ]%111111 hhdttwmjwt hwpbphudughtt whudkiph Ynnpnhtiwnhy
ntipp Uhquénpwh nhuwnw) hwnjuwsh phpuiwsunipyui wywhnydwi gnpsmd: Upn
tywnuln] Juunwpyl] &b htnwgnuumpymbbbp hquénpwh Jkphtt hwnjwsh
unpUnijjughuyh  (polwt) wqpbgmpyuit, hsybu twl gpu whgubbkjhmpjut
puydimt wgpkgnmpniip  hwpdhquuupluyhtt huwnyjwsh phpuwsinipyut  Jpw
wnlikwnh Unwn: Pipdws wdjuyittpp Juynud Eu dhqusnputh hhdtwlub Ephjundfwghc
phptwwnuph ghunnw] hwndwsh wqpbgnipjut dwupl. thnjuwbgdnn  gpgnujui
wjhplpp npnp swthny Ukdwgnud k. phuwnuy huptwjup wihpubph Swgnudp:
Uhquénpuith hwwnnudp dhohtt hwunjusmd npny dudwbwl wig (5-8p) phipnud &
hhttwut hwpbphjuduhtt phpdwnwph hudwpuljuinput pnyugdwi pninp
nypbpnud (23-24-hg vhtgh 17-18 nmunwi/p) b, hwdwywinwupw-ttwpwp, whging
uyuyuyhtt  wphpltph  poyugdwi:  Ypuw htn  dbjnty  Wquuind B twb
quigunuihpuyhtt HEjnpuwt ypnghuutph npnowljh hwdwpiwgnid thqusnpwuth b
Uhquuju dhwguw hwnjwudnud:

7 Ql:ilpl[I:lli]lilhIZlnIglbnhh wqptgnipniip wnbtnh dhqusnpuith nwppkp hwngusubph
huphwpmp LEjupujuwt wlinhmpjuit Jpu hbnwgnngk] £ gkpdwunpdwih
wnbnujhtt  pupdpugdwt  phypmd, higwhu  hwpbphudwht,  wiygbe B
hwpdhquuupluyhtt sopowbitiiph hundwp: Uy phypnud wbih onun bjunnud &
phpUwsinipyut hwdwujuimpjut gdughtt jujpjunipnit gkpdwunhdwihg b
hwpkphjuduyght, & hwupthquuupyuyhtt hundusttph hwdwp: Qppwb Uks b qiphi
yhudkpuyhtt hwndwsh nbnuyhtt mwpugdwi ghipdwunh&wbp, wjipw thnpp k
dwpdwh phjptdtbnp: Ujughuny gnyg b wupjuws wlhnhympniuubph  wnhwyhl
wjnpyugnd, hsyhu bwb wnwwpwdyny qpgnuljuit wihputph wihgwbkhnipju
(uugnud ufjuy wupdwbikpnud:

Guunup]l] i htnwgnunipnibitp wuppkp Ynugkinpughwh thdtnhuyhuh
wqpbgnmpjut’ pubnun U wpug winhympmpiibiph npnmpjudp: Gpk opquith
ynnpuhuwy hwndudnud th$tnhuyhh 0.06 b 0.12 dq/lq nnquuyh tkpupldwt nkupmd
tjuunynud tp ptswbu nuinun wihpubph, wbybu § ppuig hudwywnwuut
uyuyytph puydnud, myw huplhquuupuyhtt hwngusnd tjungnd E huljunuly
wuwnltpp: Udtjht, ypbywpunh gnquyh htnmwqu unjbjpugnudp dhigh 0.15 b 0.2
Ug/yg phpnud E dhquénpwih hwpdhquuuplughtt hwndwsh nuinunuihpuyghtu
whudipuht  wwnwinulubph hwdwhiugdw, htwpunynp la twl
winhybphunwpnhly nnnus  gopénqmpjutt - wnuwbkiughunubph  wpwewgnud:
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zkwnwqnu]kp £ hhunudhth wgqntgnipjut pinypp nuinun b vyuyughtt hiptwpniju
wljinhynipymittph Jpu b hwpbkphjudwghi, b dhqudnpuith hwplhquuupyughb, b
vhquuuphh vhwgdwi hwnqusnud: 8nyg £ wpjuws, np nfjuy wuydwbbbpnud
opquith kphljudught hwndwsp wljnhquinud E, huly nhunw hwndusniud bjunynd
E nuunun wjhputph hwdwpwlminipyui thnppugmd: Zhunwdhth wqpgnipyudp
nwpwdynn gpgpuiljuit whpubph wiguubjhmpniip pighniy dhtish hquuyupy
(ujund £ Ypw htn Uty hwpnymd £ iwpinpnh Ynnpphtiughw dhqusnputh
nwh'iwbuyghtt hwndwsh nuimun wihpikph hbn: Yuwnwpdk | iwb dnpdninghujub
wbwihq hhunwdhth  wqpbkgnipjutt  pinyph  Wupqupwidwh - mynouEudp:
Zwjuwpbplp ko hunbbuhdnpkt  tkpyws  poouyhtt  Lidknttp  Jdhquénputih
Ephjudughts b dhquuyupluyht hwinjwsh djwbughtt ppund, npt ) uynud &
wnju) hwnwsh pupdp $niiljghniiuy Jh&ulh dwuhi:

Blubm]  ufjuyp  wphiwnwipmd  ukpuyugus  Hhjupndhqhninghujut
Unpdninghwlmbt  htnmwgnunmpnibitiphg  wpbutnh  dhquénpuwbh  huphwpniju
wljinhynmpjui numdbwuppdwt ninympudp jupkh £ kqpujugit), np hhdbwjwh
hwptphjuduyhtt whjudktpp b wyt whudkybpubpp, npnip nuuwynpws i wdpnne
opquith tpljuyjupny, hugybku junkin, whyku b donwuybu gnpény hupdhquuup-
Yuyhtt hunjwdnud, wywhnynud G dhqudnpuh wnjh$niulghntiuyg, wjwuwnhy
huwnlnipnibitpp &t hwinhuwtimd o $niuljghwbbph Winmghntt  qupqugdwub
htnbwup: Pugh nu, dbwthjujui b, hudwywnwupwbwpup, HEjunpujut
wljinhympmbbtph  JEppuwfub dSwgmip h huyw E quihu punphhy pninp
yhjudkytputph (npnup nnujuypjws Eu wipnne opquith kpliuyupny) thnpuhwdwdwg-
utkgywd b Ynnpphtiugyud wphunwiiph:

Ujuyhum, wnbtinh dhquénpuuh hwplhquuupluyghtt hwndusdp, shuyws php
gudp  hwdwhwlui  htptwpnijy  whnhympjuitp, hwdbdwnws  hhdbwiub
hwptphjudughtt phpudwwnwph htwn, pinipugpynud £ ynjhunpuympjudp b jup]ws
wyju jud wyt wuplwbbkphg yupng kugwhnt) opquith npnpwyh $nitijghwikpp:
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