Chapter 2 :

Background Information

Surgery in patients with obstructive jaundice is associated
with an increased risk of postoperative acute renal failure and

therefore with an increased mortality (Williams et al., 1960).
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1956). More recent reports have not confirmed hypovolemia in patients
with surgical jaundice (Cattel and Brinstingl, 1967).

In jaundiced patients or experimental animals, the kidney may ;
be injured. When the natural excretory route of bile is blocked the :
kidney becomes the main excretory organ for the retained bile
substances. The elimination of bile compound from the body is

critically dependent on the
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for ultrafiltration across the glomerular membrane. In contrast,

unconjugated bilirubin is more tightly bound to plesma albumin and is
nonultrafiltrable. Urinary excretion of bilirubin occurs predominantly
by glomerular filtration (Fulop et al., 1965; Fulop and Brazeau, 1964;

Gollan et al., 1978). The bilirubin that appears in the urine is that
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portion of filtered conjugated bilirubin that escapés' tubular
reabsorption. Tubular secretion of bilirubin does not occur.

Hyperbilirubinemia in man ranges from approximately 20 to 30
mg/100 ml during complete occlusion of the common bile duct. However,
when renal failure sets in, hyperbilirubinemia may increase to between
70 to 100 mg/lOO ml. The plasma concentration of bile acid and salts
also undergoes several-fold increases in biliary occlusion from less

than 0.01 mg/100 ml to 2- ‘#/}/nl In obstructive jaundice the
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q
conjugated bilirubin rather than bile acid as a toxic circulating

substance that potentiates the anoxic damage to kidney. Other
investigators have formed that infusion of bile acids into normal rats

followed by a period of renal ischemia of 30 minutes results in a
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reversible form of acute renal failure (Aoyagi and Lowenstein, 1968).
Either 30 minutes of ischemia alone or infusion of bile acids alone
does not produce kidney failure. Infusion of conjugated bilirubin
before the renal ischemia does not result in acute renal failure
(Aoyagi and Lowenstein, 1968). These experiments have been shown that
it is the bile acid rather than conjugated bilirubin that potentiates
ischemic injury to the kidney. Another investigators have focused on
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Choledochocaval shunt (Masumoto and Masuoka, 1980), and infusion of

bilirubin or bile via either systemic circulation or intrarenal
injection (Alon et al., 1982, Finestone et al., 1984). Two methods are

commonly use for interruption of bile flow, ligation of the common
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bile duct and section of common bile duct. They lead to jaundice,
disturbed liver function and if the procedures sufficiently prolonged,

it will lead to the disturbance of the renal system.

Renal Effects of Obstructive Jaundice

In patients with primary biliary cirrhosis, glomerular

filtration rate is normal in the presence of jaundice (Chaimowitz et
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suggu:is:ﬁ that obstructive Jaundice per se does not impair salt
excretion and may act as diuretic (Topuzlu and Stahl, 1966). Urinary
- dilution is normal in patients with primary biliary cirrhosis
~ (Chaimowitz et al., 1977) No systematic study has been reported

‘concerning urinary concentrating abilify in obstructive jaundice in
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humans. The salt retention and impaired water excretion of CBDL
animals appear to ke due to hepatocellular damage rather than to
retention of bile compounds in the blood. As in cirrhosis of the
liver, the mechanism of these renal changes is not clear. It is known,
however, that normal liver with intact circulation and kiliary
drainage is essential for normal homeostasis of sodium. This is

supported by the finding that natriuretic response to saline load

in dogs is greater when f is administered into the portal
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kidney,q effects on the renal circulation. It causes renal

vasoconstriction and reduced glomerular filtration. However, the renal
vasoconstrictor effect of angiotensin is limited by opposing
vasodilator mechanisms, especially by prostaglandins produced by the

kidney itself. Recent interesting studies suggest the possibility that
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the persistent and striking increase in renal vascular resistance
might ke due to an imbalance between the vasoconstrictor effeéts of
the renin-angiotensin system, which is activated, and the usual
counteracting effect of vasodilator, which may be decreased (Levinsky,
1983).
Renal prostaglandins have the capacity to reduce renal
vasoconstriction and to preserye RBF and GFR (Dunn and Hood, 1977:
ies, ‘ N 2 L of prostaglandin synthesis,
especially the non- roided : J}Ah\atory drugs (NSAIDS) such as

iently decrease renal

indomethacin, haves

function in patieng renal disease (Dunn and

Zambraski, 1980). Ree¢e ‘ hat prostaglandin may play
a role in the controld o etion ;n nemodynamics in cirrhosis.
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prostaglandin syst eé ' ‘prostaglandin excretion or
plasma prostaglandin “f : i elevated in patients with

cirrhosis. Some st ies hav e rep . plasma prostaglandin

-concentration (Zusman et eXcretion (Zipser et al.,
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Zambraski ﬂ ave recen ly report that common bile duct
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excreti®n rates, and that the administration of indomethacin to such

animals will depress both GFR and renal blood flow whereas blood

pressure | stays constant.




10

Physiology of prostaglandins

Prostaglandins are a series of fatty acid products derived
from the cellular metabolism of arachidonic acid. They found in most
and perhaps all mammalian ‘tissues including the kidney. Many
investigators have examined the role of prostaglandins in the
regulation of renal function. Prostaglandins have been shown to bé
capable of altering renal blood flow (Bailie et al., 1975; Levenson et

al., 1982; Needleman et en et al., 1975), glomerular

filtration (Levenson & d the urinary excretion of
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As shown in figure A, early studies in which prostaglandins
were infused into the renal artery, usually of dogs, demonstrated

dose-related increased in renal blood flow with PGE2 has virtually no
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effect (Gross and Bartter, 1973; Lifschitz, 198l). Once it became
possible to measure prostaglandin level in blood, the meaning of these
early experiments became somewhat unclear because the concentrations
necessary to lead to this kird of change in renal blood flow were
rarely if ever demonstrated to exist in vivo. Additional evidence used
to support the concentraticn that prostaglandin in the kidney were

normally vasodilator derived, from early studies with NSAIDs. When

er general anesthesia, generally

these agents were given to anir .
e
there was a docume@eag' in-rendl blood flow and GFR (Feigen et

al., 1976; Loni‘gﬁ’/

performed in consc

subsequent studies were

similar doses of ed- £0 no doc ted change in renal blood
flow or GFR (Swai
been considered e L prostaglandins may play no important
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hemodynamic physiologi€al #die

angiotensin leﬁ "7 ‘_i““ y ressi (Dibona, 1986). A

following ﬂmmn tVTEJ W?W ﬁyjthesls with  NSAIDs

(Dibona, Therefore, under basal condltlons the endogenous
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hemody ics, but that when vasoconstricting hormones are present, the
endogenous prostaglandins act to modulate their effects and also limit
the decrease in renal blood flow and GFR that might otherwise occur.
Some of the earliest studies in which the effects of

prostaglandins on salt excretion were characterized were performed by



12

infusing these compounds either into the aorta close to the renal
artery or directly into the renal artery itself. Both PGE, and PGI2
were found to be natriuretic and diuretic agents (Bolger et al., 1978;
Johnston et al., 1967). The ability of PGD, to increase salt excretion
was quite limited (Bolger et al., 1977). PGF, was without effects
(Gross and Bartter, 1973). In ail of these early studies, it was

unclear whether the diuretic effects of prostaglandins were the result

of their hemodynamic some more direct tubular

inhibitory action (H

Prostaglandi rate water transport in
several vasopres 3 \ 1l systems. The exact
mechanism by wh cur t" fully explained. However,

considerable in atig rexf; % ,. st several years has resulted in
a much better unde | 2vents involved in this
process.

Indomethacin, 5 potency as an inhibitor of
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as a pharmacolag _‘ ﬁv‘ renal actions of

endcgenous  prostaglandins. idence form inhibition of renal
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demonstrat:.nf1 ﬂzz Epn Tnﬁe i.e., a lowering
of pr t W Eﬁm OEI a decreased
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