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ABSTRACT

Itraconazole is a widely used antifungal drug.itnaions such as managing patients with gastrsiimig!
basidiobolomycosis, third of which cases world-wilecur in the southwestern region of Saudi Arabia,
prolonged treatment with this drug is required. Shthis is study was designed to investigate the
hepatotoxicity of long term administration of itma@zolein in Wistar rats. Two groups of rats weeated
with itraconazole at doses of 5 and 10 mg‘kfpr 30 and 60 days, respectively. At the endaafheperiod
sera of rats were tested for liver enzymes (inclgdALT, ALP andyGTT, albumin and protein). Animals
were sacrificed and livers were processed for lugtoal examination. Compared to controls, all rats
treated for 30 and 60 days showed significant ¢iewan the levels of liver enzymes. Histologicathere
was severe liver injury. Although itraconazole isade antifungal drug, prolonged treatment witls dfiug
may lead to severe hepatitis and liver cell injuPatients who require treatment with this drug ltorg
periods (12 to 18 months) should have their liwgrctions periodically monitored.
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1. INTRODUCTION therapy (Persatet al., 2000; Guptaet al., 2002).
Itraconazole has been used for 15 years in more50a
ltraconazole is a synthetic triazole fungicidal mige ~ Million patients; serum enzymes elevations occumeti
was approved for use in 1992 in the USA and coesnu 0 5% of patients on continuous itraconazole theeaml
to be used widely as antifungal. ltraconazolehagide 1.7 to 2% on pulse therapy; systematic hepatottyxici
spectrum  of activity against dermatophytes iS rare (Guptaet al., 2001). Symptomatic hepatitis
(Trichophyton, Epiderophyton and Microsporum spp.), rarely occurs and wh_en it does,_ recovery generally
moulds @Aspergillus spp.) and yeasCandidia spp. and ~ e€nsues with the cession of medication (Hatral.,
Cryptococcus neoformans) (Terrell, 1999). 1993). Talwalkaret al. (1999) reported a case of
ltraconazole acts primarily by inhibiting biosynsiee ~ Prolong cholestasis temporally associated withube
of ergosterol,which is an essential component agéh  ©f itraconazole for oychomycosis. Peak bilirubineleof
cell membranes (Bailegt al., 1990; Zuckerman and 32 mg dL' was documented approximately after two
Tunkel, 1994). The drugs bind to fungal cytochrome months after discontinuation of itraconazole thgrap
P450, preventing the conversion of lanosteroltogtegol, Reports on the pathological features of itracor@zol
which leads to abnormalities in cellmembrane agtiahd ~ induced hepatitis are still limited. Both cytolytand
membrane-bound enzymeactivities causing fungal cellcholestatic have been reported hepatitis to beecaby
death (Baileyet al., 1990). itraconazole (Legraset al., 2002). A report of
Adverse reactions to itraconazole includes skin itraconazole induced liver injury in three patiemso all
eruptions, gastrointestinal upset, thrombocytopenia developed cholestatic pattern of injury with damage
headache, dizziness, edema of extremities, gynestna the interlobular bile duct. In additiontwo of those
hypokalemia and hypertriglyceridemia (Amichai and patients developed ductopenia (Adriaenssensal.,
Grunwald, 1998). The level of serum transaminases2001). Histological evaluation by Tuccaai al. (2008)
increases in 1 to 5% of patients who receive coiotirs and Srebrnikiet al. (2005) showed massive panlobular
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necrosis. Both of their patients showed a pattefn o
cytolytic liver injury and both requires liver
transplantation. In vivo study rats were treated
intraperitoneally with itraconazoleexibited hepathdar
necrosis, degeneration of hepatocytes, bile duc
hyperplasia, biliary cirrhosis and cell granulonihe
hepatotoxicity in rats was accompanied by a sigguifi
increase in ALP and ALT activities (Somchital., 2004).
However, Basidiobolomycosis is a rare fungal
infection caused by Basidiobolusranarum a member o
the order Entomophthorales found worldwide.

fIab diet” and given ad libitum access to food araten

2.2. Animals

White male albino rats 8 weeks old and weighing
between 230-250 g were used in the current studis R

jwere supplied by the animal house at the Medichb8lkc

of King Khalid University. The rats were housed in
standard plastic cages (6 rats/cage) in an envieotetly
controlled room with a constant temperature of 252
and 12 h light/dark cycle. The rats were fed aridtad
All rat experimental procedures were performed in
compliance with the regulations of Ethical Comndtia

Basidiobolomycosis usually causes —subcutaneouspe ‘college of Medicine at King Khalid University
infection, that mostly affects young males and (apha Saudi Arabia) and were performed in agre¢men
transmitted through traumatic inoculation. Most&Ras it the Principles of Laboratory Animal Care,
has been reported from tropical and subtropical agvocated by the National Society of Medical Resear
regions (Fahimazaet al., 2006). . . and the Guide for the Care and Use of Laboratory

Gastrointestinal Basidiobolomycosis (GIB) is rare Animals, published by the National Institutes ofak
more difficult to diagnose. However, (GIB) has been (NIH Publication No. 85, Rev, 1985).

increasingly recognized; a review reported 44 cases i i

worldwide _including 19 from USA and 11 from 2-3. Experimental Design

Kingdom of Saudi Arabia (Vikraret al., 2012). A recent Rats were divided in 3 major groups and were tckate
review reported 49 cases worldwide among theseys follows orally:

patients, 19 cases were pediatric mostly from Kamgd

of Saudi Arabia (13 cases) most of them from, Aseer *
Tohama and Jazan province, at the Southwest of the
Kingdom of Saudi Arabia (Saledt al., 2013).

Lyon et al. (2001) reported seven cases of GIB. Al
Jarieet al. (2003) reported six cases of pediatric GIB. Al
Jarieet al. (2011) reviewed the records of five patients
with GIB in the same region. Recently Salehal.
(2013); reported three more pediatric patientsfralin
the same geographic region.

Treatment of BIB included both surgical resection
of fungal masses and prolong therapy of itracongble
year to 18 months). Sala al. (2013) concluded that
GIB is an emerging disease in Saudi Arabia. Most of

pediatric GIB reported cases were from Southwest of

Saudi Arabia which mandate further researching orde
to explore disease risk factors and better
understanding of GIB. In this study, we aimed to
investigate the hepatotoxic effect of long termigra
administered itraconzole in wistar rats.

2. MATERIALSAND METHODS
2.1. Drugs and Chemicals

Control group (n = 12): Received a daily dose of
drinking water (5 mL kg)

Treaded group one (TG1, n = 12): Were 12 rats given
(Itraconazole) in a final dose of 5 mg kgnd were
further subdivided into 2 subgroups each of 6 rats:
TG1la: Given the drug for 30 consecutive days

TG1b: Given the drug for 60 consecutive days
Treated Group two (TG2, n = 12): Were 12 rats given
(Itraconazole) in a final dose of 10 mgkgnd were
further subdivided into 2 subgroups each of 6 rats:
TG2a: Given the drug for 30 consecutive days

TG2b: Given the drug for 60 consecutive days

2.4. Blood and Tissue Sampling

On the last day of each period (1 or 2 monthsgt§ r
of each groups were subjected to overnight fasting
then were anaesthetized using light diethyl etBéod
samples were immediately taken from the eye orbital
vein and placed in plain tubes to clot at room
temperature. Following centrifugation at 4000 rpmX0
min, serum was collected and stored at -20°C until
analyses. Immediately after blood collection, anéma
were killed by decapitation. Livers were quickly

The drug (Itraconazole) was purchased from saudicollected for routine histological examination.
Arabian Japanese Pharmaceuticalg Compa_ny, ‘?ed,dali'.S.Serum Biochemical Analysis
Saudi Arabia, ansqgaspepared by dissolving in duipki
water. All the biochemical kits were purchased from
Human Diagnostics (Wiesbaden, Germany).

Serum samples were analyzed to measure the levels
of total protein, total albumin, alanine Aminotréaraise
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(ALT), aspartate Aminotransferase (AST),
Glutamyltransferase (GGT). All analyses were pentgt
with commercially kits (Human Diagnostics Wiesbaden
Germany) according to manufacturer’s instructions.

2.6. Higtological Studies

Histological examination of liver samples was czri
out by routine histological procedures. Tissue tiom

Gamma

The ANOVA analysis showed that serum increases
in the levels of these enzymes and the reducticotaf
protein and albumin were significantly more profdun
rats administered (ltraconazole) at the dose ofmipD
kg at both 1 month and 2 months treatment when
compare to the group of rats administered the ditug
dose of 5 mg kg with the same periods. After one
month treatment, the percentage of increase itetreds

was carried out, immediately after the experimental ;+ AT AST and GTT were 51.5+2.34% versus
procedure, with 10% neutral buffered formaldehyde 5, 67+,10 56 46.21+4.56% versus. IOO 56+5.67 and

solution (pH 7.0). Processing was carried out astipe
schedule for dehydration, clearing and paraffiritiafion
and then the collected tissue was embedded andedloc
out. Paraffin sections pm were mounted on clean glass
slides coated with Mayer’'s egg albumin and werseath
with hematoxyline and eosin

3.RESULTS
3.1. Biochemical Findings

The treatment of the rats with (Itraconazole) daily
doses of both (5 and 10 mg Kgfor 1 month and 2
months days resulted in significant (p<0.001, fdy a
increases in  serum  activities of aspartate
Aminotransaminase (AST) and alanine Aminotransteras
(ALT) and gamma-GlutamyltransferasgGTT) in rats
(Fig. 1) with a concomitant significant reduction in total

85.76+6.54% versus 196.21+8.76%, respectively and
the decreases in total protein and total albumimewe
-31.67+£3.45% versus -43.75+2.34% and 28.56%1.45
versus 42.2+3.67% when doses of 5 and 10 mg kg
were compared to each, respectively. However, &fter
months treatments, all the percents were deteeidrat
more with both treatments. The increase in theldegé
these hepatic enzymes were 112+5.67% versus 38}+8.9
60+6.32% versus 145+7.32% and 159+10.11% versus
233+11.45%, respectively and the decrease in tredslef
total proteins and albumin were 37+2.32% versus
56.25+3.12% and 41.66+4.12% versus 51.65+3.44% when
doses of 5 and 10 mg Rgvere compared.

3.2. Histopathological Findings

Light microscopic examination of livers of control

protein and albumin when compared to control ratsrats showed normal hepatic architecture, normatraen

received the vehicle=(g. 2).

vein (Fig. 3a) and normal portal tracE{g. 3b).
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Fig. 1. Serum levels of common liver function enzymes ia tontrol and experimental groups of rats. Valuesexpressed as

Mean * SD for 6 rats in each group. Analysis waselby

one way ANOVA and Turkeys t-test. Values wewasidered

significantly different at p<0.05. *: Significantldifferent when compared to control group Significantly different
when compared to TG (1a) groyp Significantly different when compared to TG (1drpup.x: Significantly different

when compared to TG (2a)group
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g/dL

T. Protein

e CG
E= TG 1a (5 mg/1 month)

E3 TG 1b (5 mg/1 month)

M TG 2a (10 mg/1 month)
EATG 2b (10 mg/2 month)

T. Albumine

Fig. 2. Serum levels of total protein and total albumircamtrol and experimental groups of rats. Valuesapeessed as Mean + SD for 6
rats in each group. Analysis was done by one wap¥A and tukeys t-test. Values were considered figmitly different at
p<0.05. *: Significantly different when comparedcantrol group I. B: Significantly different when compared to TG (@dupy:
Significantly different when compared to TG (1bdgp.n: Significantly different when compared to TG (8eyup
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Fig. 3. Photomicrograph of liver section of control rata) Showing normal hepatic architecture, Central M&W), cords of
hepatocytes with rounded nuclei radiating from The hepatic cords are separated by blood Sinus()s (b)
Photomicrograph of liver section of control rat®wing normal portaltractwith branch of Portal VéRV), Hepatic Artery
(HA) and Bileductules (BD). Hematoxlyin and eosinrs%€400

Examination of livers rats (TG 1l.a) that

received microscopy of livers of rats that received itracmia at a

itraconazole (5 mg kg for 30 days showed a preserved dose of 10 mg for 30 days (TG 2a) showed thickeping

hepatic architecture, normal central vein, few Sois
congested with blood and prominent Kupffer cdtig)(4a).
The portal tract in this group was normglg 4b). Rats
treated with the same dose of the drug for 60 ¢(fB§ib)
showed severe congestion and dilatation of theraderdin
and the hepatic sinusoids, increase in the nunfbaupiffer
cells and distorted hepatic architecturdig( 5a).
Furthermore, the portal area showed congesticaiation,
thickening of the wall of the portal vein and djsian and
dilatation of the bile ductules and few inflammgtaells
infiltration and prominent KupffercellsF{g. 5b). Light
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the central vein wall and dilated sinusoids wenagested
with blood. Increase in the number Kupffercells vadso
observed Kig. 6a) and the portal vein was congested with
blood and the bile ductules were disrupted and few
inflammatory cellular infiltration Fig. 6b). Livers of rats
treated with the same dose (10 mg“kdpr 60 days (TG
2b) showed dilated central vein, disrupted endmhel
lining, distorted hepatic architecture and prominen
Kupffercells Fig. 7a). Severe congestion of the portal vein,
marked thickening of its wall and dilated biliaryatules
that were infiltrated with inflammatory cellBif). 7b).
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Fig. 4. Rats received itraconazole 5 mg Kdor 30 days (TG1a). (a) Showing preserved hematbitecture, normal central vein
and few sinusoids congested with blood. Promineuapffer cells (K). Some hepatocytes show double aiugdn). (b)
Showing normal portal tract, Portal Vein (PV) HepaArtery (HA) and Bileductule (BD). Few inflammatomells ().
Hematoxlyin and eosin stain X400

Fig. 5. Rats received itraconazole 5 mg Képr 60 days (TG1b). (a) Showing sever congestimhdilation of the Central Vein (CV) and
the blood Sinusoids (S). Increased number of Kupfédls (K) and distortion of the normal hepatictatecture. (b) Showing
congestion, dilation and thickening of the walltbé Portal Vein (PV). Disruption and dilatation Bile Ductile (BD). Few
inflammatory cell infiltration in the portal tract§. Kupffercells are prominent (K). Hematoxlyingxeosin stain X400

Fig. 6. Rats received itraconazole 10 mgKépr 30 days (TG2a). (a) Showing thickening of el of the Central Vein (CV). Blood
sinusoid are dilated congested with blood (S). Karptells are prominent and increase in number (#) Showing congested
Portal Vein (PV), disrupted Bile Ductile (BD) anelf inflammatory cell infiltration (I) Hematoxlyima eosin stain X400
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Fig. 7. Rats received itraconazole 10 mgKépr 60 days (TG2b) (a): Showing dilated portalnvand disrupted endothelial lining
(BV). Blood sinusoids are dilated congested with dl@amd prominent Kupffer cells (K). Distortion ofetthormal hepatic
architecture (b) Showing portal vein severely dithtcongested with blood and marked thickeninchefwall. Bile duct is
dilated and infiltrated with few inflammatory celldematoxlyin and eosin stain X400

4. DISCUSSION months with itraconbazole (the drug of choice)atirgy
physicians should be advised to regularly monitoe t
The present study clearly documents the profoundliver enzymes and may need to adjust the dosage if

hepatotoxicity of itraconazole in experimental rdtsa necessary. The severity of liver injury due to
similar study, Somchigt al. (2004) treated the rats with itraconazole has been reported to range from milti a
Itraconazole intraperitoneally for 14 days and fibtinat transient enzyme elevations to severe acute hispidutt
rats exhibited severe hepatocellular necrosis,may require transplantation or may even lead tadhdea
degeneration of hepatocytes and cell granuloma. TheTalwalkaret al., 1999; Srebrnikét al., 2005).
hepatotoxicity in rats was accompanied by a sigaift

increase in ALP and ALT activities. Although elestt 5. CONCLUSION

liver enzymes and low albumin and protein were

documented in this study, no hepatocellular nesrosi Our study showed that prolonged orally administered
degeneration of hepatocytes were observed. itraconazole is hepatotoxic and leads to sevepathis

We treated experimental rats for a longer periddl (3 aqd liver cell injury. Ratients who require treatmeith
and 60 days) in order to simulate the prolongeatment  this drug for long periods (12 to 18 months) shcuade
of fungal diseases such as gastrointestinalthe" liver functions periodically monitored.
blasidiobolomycosis, a disease about a third ofciwhi
reported world-wide occurs in southwestern regidn o 6. ACKNOWLEDGMENT
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