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OZET

Sicanlarda olusturulan deneysel tikanma sariligi modelinde urseodeoksikolik asit ve piperasilin tazobaktamin akut bob-
rek yetmezIigl uzerine etkisl

Amag: Tikanma sariligi ile iliskili akut bobrek yetmezligi, fizyopatolojisi ve tedavisi heniiz tam olarak aydinlatiimamis olan ve hala klinik
onemini koruyan ciddi bir tablodur. Yapilan bircok calismada, endotoksemi ve bununla tetiklenen sepsisin bu tablonun ortaya clkma
surecinde kilit role sahip oldugu gosterilmistir. Calismamizda, sicanlarda olusturulan deneysel tikanma sariligl modellerinde ursodeoksikolik
asit ve piperasilin-tazobaktamin bobrek hasari izerine etkilerini arastirdik.

Gerec ve Yontem: Toplam 40 erkek Spraque-Dawley cinsi sican rastgele secilmis on denekten olusan 4 esit gruba bollindu. Birinci grup
kontrol grubu olarak kabul edildi ve bu gruba sadece sam laparotomi uygulandi. Diger U¢ gruptaki deneklerin tuminde laparotomiyi taki-
ben ortak safra kanall baglanarak tikanma sariligl olusturuldu. Birinci ve 2. gruba islem sonrasinda hicbir ek tedavi verilmezken, 3. gruba
enteral ursodeoksikolik asit tedavisi ve 4. gruba parenteral piperasilin-tazobaktam tedavisi uygulandi. Islemden sonraki 14. glinde sakrifiye
edilen deneklerden alinan kan orneklerinden bobrek fonksiyonu parametreleri, karaciger fonksiyonu parametreleri, endotoksin diizeyleri
belirlenirken, alinan bébrek dokusu ornekleri de histopatolojik incelemeye tabii tutuldu.

Bulgular: Ucuncu ve 4. gruptaki deneklerde saptanan endotoksin duzeyi, kontrol grubuna kiyasla anlamli dlizeyde yiiksek ve 2. gruba
kiyasla anlamli dizeyde dusuk bulundu. Ure ve kreatinin dizeylerinin kontrol grubu haricindeki gruplarda kontrol grubuna kiyasla anlamli
duzeyde yUksek oldugu saptandi. Histopatolojik incelemede, kontrol grubu haricindeki tlim gruplarda anlaml diizeyde siddetli ve yaygin
renal tubuler nekrozun varligl tespit edildi.

Sonug: Sicanlarda olusturulan deneysel tikanma sariligl modellerinde, ursodeoksikolik asit ve piperasilin-tazobaktamin tikanma sariligl ile
iliskili akut bobrek yetmezligi lizerinde istatistiksel acidan anlamli bir etkiye sahip degildir.

Anahtar kelimeler: Tikanma sariligl, bobrek yetmezIigi, endotoksemi, ursodeoksikolik asit, piperasilin-tazobaktam

ABSTRACT

The effect of ursodeoxycholic acid and piperacillin-tazobactam on acute renal failure associated with obstructive jaundice
Objective: Acute renal failure associated with obstructive jaundice is still a major clinical problem, and has yet not been completely
understood. Many studies showed that one of the most important features of the process was endotoxemia and subsequent sepsis. We
investigated the effects of ursodeoxycholic acid and piperacillin-tazobactam on acute renal failure associated with obstructive jaundice.
Material and Methods: Forty male Spraque-Dawley rats were divided into four equal groups. First group was considered to be control
group, and had only sham laparotomy. Obstructive jaundice models were created by ligation of the common bile duct in other three
groups. Second group had no treatment; third group had enteral ursodeoxycholic acid treatment; fourth group had parenteral piperacillin-
tazobactam treatment. Tissue and blood samples were obtained for the assessment of biochemical and histopathological parameters.
Results: Endotoxin levels of treatment groups were significantly lower than the jaundiced group without treatment, but were significantly
higher than control group. Histopathological examination revealed obvious renal tubular necrosis in all groups but in control group.
Conclusion: Neither ursodeoxycholic acid nor piperacillin-tazobactam has a statistically significant impact on development of acute renal
failure associated with obstructive jaundice.
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INTRODUCTION that increases morbidity and mortality rates of patients
who undergo a surgical intervention for obstructive biliary
Acute renal failure associated with obstructive  tract diseases (1). Six decades ago, the clinicians named

jaundice (ARFAWO)) is a well-known clinical entity  the kidney pathology associated with obstructive jaundice
“cholemic nephrosis”. Since 1911, when two German
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still enigmatic; however, most of the related studies
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have pointed out the very possible role of endotoxemia
and subsequent sepsis (4-8). As we too believe that
endotoxemia is the key factor in developing ARFAWOQ],
we investigated the effect of ursodeoxycholic acid (UDCA)
and piperacillin-tazobactam (PT) on the prevention of
ARFAWO]J in this experimental study.

MATERIAL AND METHODS

Forty male Spraque-Dawley rats weighing 150-350
g were provided by Experimental Medicine and Animal
Laboratory at Cerrahpasa Medical Faculty, The University
of Istanbul, Istanbul, Turkey. The subjects were treated
according to institutional guidelines, and the study
was approved by the Ethical Committee of Cerrahpasa
Medical Faculty. The subjects were fed with standard
laboratory food and ordinary water, and kept in standard
cages in room temperature.

The subjects were randomly divided into four equal
groups. The first group (I) (n=10) was control group,
and had only sham laparotomy; the second group (1)
(n=10) had their common bile duct ligated, and had no
treatment; the third group (lll) (n=10) had their common
bile duct ligated, and also had enteral UDCA treatment
via a orogastric feeding tube; the fourth group (IV)
(n=10) had their common bile duct ligated, and also had
parenteral PT treatment via intramuscular route.

All of the subjects were anesthesized with 20 mg/kg
Ketamine (Ketalar, Pfizer) administered intraperitoneally.
Ketamine anesthesia was supported with inhalation
anesthesia with ether if needed. Abdominal skin
was shaved, and disinfected with povidone-iodine.
A longitudinal midline incision was preferred for
laparotomy. Portal hilus was identified, and common
bile duct was dissected and isolated. In the first group,
no additional procedure was carried out, whereas in the
other groups, the common bile duct was ligated twice
with 4/0 silk suture, and was sectioned. Laparotomy was
closed with 4/0 silk suture in continous fashion by mass
closure technique. All of the subjects were administered
5 c¢c subcutaneous 5% dextrose solution, and were put
into a warm incubator for recovery.

A single dose of 25 mg/kg UDCA (Ursofalk, Falk) was
administered to all subjects in Group Il through an
orogastric tube, and 2.000 mg/kg PT (Tazocin, Wyeth)
divided into 3 equal doses via intramuscular route was
administered to all subjects in Group IV from the first

post-operative day to 14th post-operative day.

The subjects have been observed for stigmata of
obstructive jaundice such as the darkening of urine and
discoloration of ears. All of the subjects were sacrificed
via cervical dislocation on the 14th post-operative day. A
thoracoabdominal incision was made, and blood sample
was obtained from heart with a syringe, and the kidneys
were harvested for histopathological examination.

Blood samples were collected in test tubes containing
EDTA, and were immediately transferred to biochemistry
laboratory. The samples were centrifuged at 4.000 rpm
for 20 minutes at 4°C. After the seperation of the plasma,
urea, creatinine, total bilirubin, and alkaline phosphotase
levels were detected by Olympus A4-800 otoanalyzers
utilizing Diasis kits. The rest of the plasma was frozen at
-70°C for the assessment of endotoxin levels.

Frozen samples were first diluted to 1/10 with Reagent-
Water solution, and 1 ml of this dilution was moved into
sterile borosilicate tube. The tube was kept in boiling
water for 2 minutes and in water at 70°C for 15 minutes.
Then endotoxin level was assessed by gel clot method
utilizing Limulus Amebocyte Lisate kit (Endosafe KTA).

The kidney samples were collected in glass boxes
containing 10% formaline. The tissue samples taken
from the kidneys were dehyrated by automatic casting
machine (Shandon) containing increasing concentrations
of alcohol, acetone, xylene, and parafine at 60°C. The
samples were divided into 3-5u sections by microtome,
and were deparafinized with xylene in incubator at 60°C.
Then these sections were dehyrated with decreasing
concentrations of alcohol, and were stained with
hematoxylene-eosine. All of the prepared samples
were examined under light microscopy. Totally five
parameters were used for the evaluation of the samples:
1. degeneration in renal tubular epithelial cells; 2.
straightening in renal tubular epithelial cells; 3. nuclear
enlargement in renal tubular epithelial cells; 4. necrosis
in renal tubular epithelial cells; 5. neutrophilic infiltration.

A histopathological scoring system was designed
for the comparison of the results. All of the parameters
were ranked from 0 to 3 according to their severities and
generalities (Table 1).

Table 1: Histopathological scoring system.

0 1 2 3
Severity slight moderate severe
Generality - focal moderate diffuse
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Amongthe histopathological parameters, renal tubular
necrosis and nuclear enlargement were considered to be
more spesific for acute tubular necrosis. Degeneration
and straightening in renal tubular epithelial cells were
included as determinants of renal tubular cells in pre-
and post-necrotic process. Neutrophilic infiltration was
used to differentiate whether the pathological process
was acute or chronic.

Twelve rats were dropped out from the study. Of
these, three died due to anesthetic complications, and
six died within the postoperative course. The rest three
were excluded from the study because the findings of
obstructive jaundice has not been observed within the
three postoperative days. Of note, none of the subjects
in control group developed signs of obstructive jaundice.
All of twelve rats were replaced by randomly selected
new rats, and none of the new subjects were needed to
be dropped out.

All of the biochemical and histopathological
parameters were evaluated with ANOVA and Tukey’s
HSD Test, Kruskal-Wallis Test, and Mann-Whitney U Test
by SPSS for Windows 10.0 statistical program software.
A p value of <0.05 was accepted to be significant for all
results.

M. GOneng, M. Kapan, S. Erdamar, H. Uzun, S. Kapan, E. Goksoy

RESULTS

The values and the comparison of biochemical
parameters are demonstrated in Table 2 and 3. Total
bilirubin and alkaline phosphatase levels in control
group were significantly lower than the other groups
(p<0.0001); besides, clinical findings of jaundice have not
been observed in control group. Group I, Il and IV also
had significantly different levels of total bilirubin and
alkaline phosphatase with Group Ill having the lowest
values among them (p<0.0001 for each).

Urea and creatinine levels were significantly lower
in control group when compared with the other groups
(p<0.0001). Group Il had significantly higher levels of
urea and creatinine than the other groups (p<0.0001).
However, there were no significant differences between
urea and creatinine levels of Group Ill and IV (p>0.05).

Endotoxins were not detected in blood samples of
control group. Group Il had significantly higher endotoxin
levels than Group Il (p<0.0001) and Group IV (p<0.002).
Endotoxin levels were found to be significantly lower in
Group Il when compared with Group IV (p<0.023).

The comparison of severities and extent of
histopathological parameters of each group is shown in

Table 2: The results of biochemical parameters and endotoxin levels.

Group Urea Creatinine Total bilirubin Alkaline phosphatase Endotoxin
MeanztSD MeanzSD Mean+SD MeantSD MeantSD
1 32.10+3.14 0.37+0.04 0.39+0.05 135.20£7.16 0.0
2 75.39+4.10 1.91+0.15 4.60+0.27 333.50+19.62 12.90+3.38
3 55.69+3.08 1.33+0.20 3.39+0.37 222.10+10.09 6.00+0.01
4 53.54+6.79 1.49+0.09 3.91£0.17 250.30£18.25 7.33£1.00
Table 3: The comparison of biochemical parameters and endotoxin levels.
Groups Urea Creatinine Total bilirubin Alkaline phosphatase Endotoxin
1-2 <0.0001* <0.0001"* <0.0001* <0.0001~ -
1-3 <0.0001* <0.0001* <0.0001* <0.0001" -
1-4 <0.0001~ <0.0001~ <0.0001~ <0.0001* -
2-3 <0.0001* <0.0001* <0.0001" <0.0001~ <0.0001"
2-4 <0.0001~ <0.0001"* <0.0001* <0.0001" <0.002*
3-4 <0.716 <0.057 <0.0001~ <0.001* <0.023*
Table 4: The comparison of groups according to the severity of histopathological parameters.
Group Group Group Group Group Group
1-2 1-3 1-4 2-3 2-4 3-4
1 <0.0001" <0.015* <0.023* <0.280 <0.280 <0.481
2 <0.315 <0.315 <0.315 <0.481 <0.481 <0.315
3 <0.0001~ <0.002* <0.015* <0.315 <0.089 <0.280
4 <0.0001" <0.015* <0.015* <0.089 <0.481 <0.315
5 <0.015* <0.015* <0.023* <0.280 <0.063 <0.481
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Table 5: The comparison of groups according to the extent of histopathological parameters.

Group Group Group Group Group Group
1-2 1-3 1-4 2-3 2-4 3-4
1 <0.002* <0.015* <0.002* <1.000 <0.063 <1.000
2 <0.315 <0.315 <0.315 <0.481 <0.481 <0.089
3 <0.0001* <0.002* <0.002* <0.089 <0.089 <0.089
4 <0.002* <0.015* <0.002* <1.000 <0.481 <0315
5 <0.002* <0.015* <0.023* <1.000 <1.000 <1.000
Table 4 and 5. Some authors suggested that ARFAWO] could be

Both severity and extent of straightening in renal
tubular epithelial cells were similar in all groups (p>0.05
for each).

Both severity and extent of the other four
histopathological parameters were significantly slighter
in control group when compared with other groups
(p<0.007 for each); however, there were no significant
differences between Group II, Ill, and IV (p>0.05 for each).

DISCUSSION

Obstructive jaundice is universally accepted as a
negative perioperative factor which markedly increases
morbidity and mortality rates (9,10). Renal failure is
one of the most important consequence of obstructive
jaundice as clearly demonstrated by many studies
reported within the last three decades, and is the
particular cause of developing complications (11). Since
the exact physiopathological mechanism of ARFAWO)
has not been identified yet, clinicians have been
trying to interfere with some well-known responsible
factors such as hypovolemia, hypotension, myocardial
dysfunction, oxidative stress, and endotoxemia (12-
16). The effects of obstructive jaundice on kidneys are
summarized in Figure 1.

Cholemia
I I I I
Decreased total Renal salt Vomitingand  Impaired left ventricular
peripheral wasting (acute) bleeding performance (7)

Excessive salt of Arterial Enhanced
diuretics and — hypotension sensitivity to
effects of surgery .L vasoconstrictor
and anesthesia _stimuliin the
Increased sympathetic kidneys and brain
tone \ l
Nephrotoxicity Renal and cerebral
ofbile (?) T acute renal failure «—_  vasoconstriction

Cerebral ischemia

Figure 1. Physiopathological mechanism of ARFAWO).

attributed to impaired immune function and high
incidence of systemic endotoxemia (17,18,19). Previous
studies demonstrated that increased intestinal
permeability due to obstructive jaundice resulted in
translocation of bacteria and endotoxins to mesenteric
lymph nodes, portal circulation, and liver (7,20). In addition,
impaired clearence of endotoxins by Kuppfer’s cells, and
altered systemic immunity contributes to the escape
of endotoxins into systemic circulation, which leads to
release of proinflammatory cytokines, and subsequent
gut-derived sepsis (21-24). Morover, functions of both
hepatic and extrahepatic reticuloendothelial system
were found to be compromised in several experimental
studies (25,26,27). Likewise, Papakoustas et al. found
that endotoxin levels were similar in portal and systemic
circulation indicating the diminished filtering activity
of the liver (28). The other responsible factors for
the development of ARFAWOQ] such as hypovolemia,
hypotension, myocardial dysfunction, oxidative stress,
may either be aggrevated by sepsis or be directly the
consequences of sepsis.

Bile salts were demonstrated as an important part
of immunological, biological and mechanical barriers of
bowel in numerous studies (29-41). Several mechanisms
have been identified about the effects of UDCA on
target organs: 1. the protection of hepatocytes that
have already been injured by the disease process;
2. the stimulation of impaired bile secretion; 3. the
stimulation of detoxification of hydrophobic bile salts; 4.
the modification of intestinal flora; 5. the elimination of
endotoxins revealed as a consequence of the destruction
of luminal bacteria with surfactan-like effect (6,16,42).

UDCA (3a, 7p-dihydroxy-5p-cholanic acid) is accepted
as an effective drug in the treatment of chronic
cholestatic liver diseases, and is the only drug to have
FDA approval for the treatment of primary biliary
cirrhosis. There are numerous studies demonstrated
the beneficial effects of UDCA on liver function tests

94 Bakirkdy Tip Dergisi, Cilt 6, Say1 3, 2010 / Medical Journal of Bakirkdy, Volume 6, Number 3, 2010



in cholestatic liver diseases (43,44). Normally, it is a
component of human bile composition, and constitutes
3% of all bile salts.

The administration of prophylactic antibiotics is
recommended in patients with obstructive jaundice in
means of reducing the septic complications; however,
there is no consensus about which antibiotic should be
used, and how long it should be lasted (45-48). PT is a
combination of a semi-synthetic antibiotic, piperacillin,
and a potent beta-lactamase inhibitor, tazobactam.
Piperacillin is @ member of the ureidopenicillins which
are a group of penicillins active against Gram (-) bacteria
(particularly Pseudomonas Aeruginosa) and tazobactam
is a sulfone derivative of triazolylmetilpenicillanic acid
which is a potential inhibitor of both plasmid- and
chromosome-mediated beta-lactamases. The estimated
dosage of piperacillin-tazobactam combination is 2.000
mg/kg/day in rats.

Piperacillin-tazobactam has potential bactericidal
activity against Gram (+), Gram (-) and anaerobic bacteria.
The combination is only effective when administered
parenterally.

In fact, neither oral bile salts which were shown
to have beneficial effects nor antibiotic prophylaxis is
routinely used as a part of treatment in patients with
obstructive jaundice in the perioperative course by most
of the surgeons in practice unless an invasive procedure
is carried out. Of note, synbiotic therapy was also
proven to have beneficial effects in the peri-operative
management of jaundiced patients (49).

Endotoxemia seems to be inevitable in obstructive
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