Chapter II

Background Information

Physiological function of the ureter.

The ureter are small, smooth muscle tubes that originate in

s downward to enter the bladder.

the pelves of the two kidneys an

Each ureter is innervated by wi\! ic and parasympathetic

nerves, and each also ha@?‘r @ of neurons and nerve

fibers that extends alo ire _--T*!H% rich innervation of

the ureter suggests that Afu\ tion is neurally regulated
and detailed microscopic i :_;‘ ‘ﬁiﬁd he presence of both

N,
afferent and efferent ¢C ;.'11 L n &ﬂt nervous system

(Notley, 1968). Recent gest that the ureter,
like othq; viscera, is i ions of the autonomic
nervous system Duarte-Escalan e relative role that play

is ﬁot known and it ii?pathetic division
which predominates. I ting the parasympathetic

nerves do not influence luretera iéB?; Weinberg and
* Maletta, 1961; Sierp and?Draper, 1964 ),/ but studies of blockade of

the sympathetic %‘uﬂ;lm &Imeﬁﬁﬂ ﬂ{]cﬂoﬁm seem to have

been made. It has been reported that therecare 2 typesiof receptors,
o st ARSI HALANLR oo
(Ahlquist, 1948). It has been shown that the ureter has both such
receptor sites Malin et al, 1968; Boyarsky et al, 1968; Malin et al,

1970) and the question arises whether blockade of either or both types



of receptors will relieve ureteral colic. As urine collects in the
pelvis, the pressure in the pelvis increases and initiates a peristaltic
contraction beginning in the pelvis and spreading downward along the
ureter to force urine toward the bladder. A peristaltic wave, traveling
at a velocity of about 3 cm./sec, occurs from once every 10 seconds

to once every 2 to 3 minutes., The r staltic wave can move urine

against an obstruction wn.th ‘ﬁ{ T\[] igh as 25 to 50 mm.Hg.
Parasympathetic stlmulatlm-ieagfs gﬂpathetlc stimulation decreases

the frequency. Transmi n | . pgn-‘..fﬁ'wave is probably caused

mainly by nerve impulses
same manner that the int
end, the ureter penetrate
The ureter courses for
so that pressure in the

backflow of urine when press\m_e_fmu].@ in the bladder during
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Pain sensations fromI- z

enal reflex.
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The ureters g'e K;e h p%n nerve fibers. When

the ureter becomes blocked, such as by a ureteral stone, intense

reflex constrictﬂuzglc’gtm &Itm iW{H mi occurs. In addition, '

the pain impulses probably causef a sympathetic reflexcback to the kidney
to constesct) dh soi bl i ek oty ch b Gkid By oneont
from that k:.dney. This effect is called the ureterorenal reflex; it
obviously is important to prevent excessive flow of fluid into the

pelvis of a kidney with a blocked ureter. Ureteral stones originate



in the kidney. Gravity and peristalsis both contribute to spontaneous
passage into and down the ureter. Ureteral stones are seldom completely
obstructive; they are usually spiculated, so that urine can flow around
them. Occasionally, a stone will remain lodged in a ureter for many

months without harming the kidney. Partial obstruction is usually present,

however, and causes dilatation of
to the stone. In the early ph&&%gk tation is due more to distention

than to "hydronephrosis'", @mp&eaﬁﬁte renal damage (Ganong,

1981). If the stone pas

? ureter and renal pelvis proximal

evidence of renal

injury can be shown. H 'finitely obstructive

and is allowed to rema eparable damage to

the renal parenchyma c to be arrested at the

narrowest points in the plicates the urinary

stasis, further renal da
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The effect of 1ndomethacin ondﬂiefer

Above an obgﬁructxﬁg’urbtfr the pressure of urine
tends to increase, causifig &an Liic! ;fj;n the ureteral and
pelvic walls, which eligigg P ; coliEP (Kiil,: 19573 Risholm,
1954). The increase in renal blood flow, which is seen in an acutely

obstructed kldne)ﬂvu&'}mg %6]7‘5 WBEJ qsﬂ @ a decrease of

the resistance in the preglomerular renal yessels (Cangon, 1977).

Terators, Ble/BLobdrhie braepitahit] thatokdes kbl fidy causo o
further incr:Lse in the intrapelvic pressure. These vascular events
depend on the synthesis of prostaglandins. Olsen et al (1976) found

an increased efflux of prostaglandin E2 in urine from a partially



obstructed kidney in dogs. Allepn et al (1978) showed that the increased
renal blood flow in an acutely obstructed kidney was abolished when the
dogs were pre-treated with indomethécin, a prostaglandin synthesis
inhibitor. The increase in pelvic pressure also was attenuated in the

indomethacin pre-treated dogs. Prostaglandin E2 also might increase

diuresis (Feigen et al, 1976) énqg i

this will contribute furthen;zziw"
Infusion of 1ndomethaclnw
and the intrapelvic preisﬁp!’*"r g

well as rats (Sjodin et

er with the increase of pressure,

in wall tension and pain.
mr filtration pressure
‘ \\ikdﬂolmlund 1982) as

ateral obstruction.

The diuresis from a part ﬁq%akidney in pigs was

rindomethacin. In both
="

were found only in non-

diminished significantly
of these species these eff

volume loaded animals. No d erular and pelvié pressure

or urine excretion was found fe u51on of indomethacin in
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animals subjected to g{,__ballne load. Intrnx‘ﬁ

treatmenu"

omethacin has been

used successfully in

‘ureteral colic

I
(Holmlund and Sjodin, 1 8 Sjodin and Holmlund, 1982). Relief of pain

was obtained in 7ﬁﬁ§; J renaM? WHWBﬂj

The effect of indoq! unctlon
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function. Some have implic he prosta-
glandins in renal autoregulation (Chang et al, 1975; Herbaczynska-
Cedro and Vane, 1973), although recent reports have failed to confirm
this action (Varkarakis et al, 1974; Anderson et al, 1975). Prosta-

glandins have been shown to be capable of altering renal blood flow



(Bailie et al, 1975; Needleman et al, 1974; Owen et al, 1975) and intra-~
renal hemodynamics (Bailie et al, -15)75; Chang et al, 1975; Kirchenbaum

et al, 1974), as well as water. and/or electrolyte excretion (Fulgraff

//hnston et al, 1967; ’I‘annenbaum
et al, 1975). However, the i ' ogenously formed prosta-

glandins in the maintenape fmmalns unclear. Some
i on' the ﬂ”:fhﬂﬁhqihpave been employed to

et al, 1974; Gross and Bartter, 1
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changing intrarenal pros ion can elicit variable

results. Several investi taglandins directly

-

stimulated prostaglandin

(PG) synthesis in the kidne Y £ ng a idonic acid, the substrate

for synthesis of PGAZ, PGE and ;F-Zf y, 19753 Tannenbaun
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to be prostaglandﬁ ugr ﬂ?ﬁl%’ﬂﬁ ?1, 19753 v
Kirschenbaum et a ?a o he. & tec nlques has 1ts limitations.
W mfﬁ‘ﬂﬁ’]”’mﬂ”l‘ﬁ‘ﬂ"”m

;produce the same distr:l.bu ion of these acidic lipids within the kidney

et al, 1975). Still o

by administering drug: \Lch aa d- eclofenamate, which

inhibit prostaglandin thesis by inhibiting agchidonic acid change

as the distribution produced by endogenous synthesis, since synthesis '
of prostaglandins occurs primarily in the medulla (Crowshaw, 1973; i

Larsson and Anggard, 1973). The prostaglandins are thought to be

transported from the medulla to the cortex by the renal venous system

(vasa recta) or renal tubules (Zins, 1975). Therefore, both the route



of administration of prostaglandins and the local concentrations in
the renal cortex may be nonphysiological when these substances are
infused into the renal artery. Thus, stimulation of. endogenous prosta-
glandin synthesis by arachidonic acid has been pronosed by Tannenbaum

et al. (1975) to be a more physiological method of altering prosta-

e also may not prove to

glandin levels in the kidney.
be entirely satisfactory, ggard (1973) have
demonstrated that a gre : ' prostaglandins are synthesized

in the renal cortex, a
arachidonate infusion 1esis is dependent
on endogenous substrate chidonate infusion

may also produce a nonp of prostaglandins

within the kidney.
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