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Abstract

AIM: To examine the effects of 10% diluted honey,
which has been shown to be scolicidal, on the liver and
biliary system and determine whether it could be used
as a scolicidal agent in the presence of biliary-cystic
communication.

METHODS: Thirty Wistar-Albino rats were divided into
two groups. Honey with 10% dilution in the study group
and 0.9% saline (NaCl) in the control group were injected
into the common bile ducts of rats through a 3-mm
duodenotomy. The animals were sacrificed 6 mo after the
procedure. Histopathological, biochemical, and radiological
examinations were performed for evaluation of side effects.

RESULTS: At the end of the sixth month, liver function
tests were found to be normal in both groups. The tissue
samples of liver and ductus choledochus of the honey
group showed no histomorphologic difference from
the control group. No stricture on the biliary tree was
detected on the retrograde cholangiograms,

CONCLUSION: According to these results, we concluded

that 10% diluted honey could be used as scolicidal agent
safely in the presence of biliary-cystic communication.

© 2008 WJG. Al rights reserved.
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INTRODUCTION

Hydatid discase is still an important cndemic problem in

Turkey and in many other pasts of the world. Disscmination
of protoscolex-rich fluid dusing surgery is a major cause
of recurrence. Insillation of scolicidal agent into a hepatic
hydatid cyst is the most commonly employed measuse to
prevent this serious complicationt. Biliary system strictures
or “caustic sclerosing cholangitis” can develop from the
caustic effeet of the scolicidal solution diffuscd from the
cyst into the biliary system, during the surgical intervention
of hydaiid cysts of the liver®. Surgical treatment has heen
used around the world for years as the primary choice of
ireatment. Although pereutancous treatment of hydatid
cysts was considered 10 be contraindicated due to potential
risks of anaphylactic shock and dissemination of the
hydatid fluid into the abdomen, this method has been used
successfully for treatment of hydatid cysts since 198050
Up to date, many scolicidal agents have been used for
inactivation of the eyst content, but there is no ideal agent
thatis Dot cffective and safclt

Ihe surgical treatment of hydaiid discase of the liver
includes evacuation of the cyst with scolocidal irsigation
and cither excision or deainage of the cysi. The objectives
of surgical treatment arc inactivaring scolices, preventing
spillage of cyst contents, climinating all viable elements
of the eyst, and managing the residual cavity of the cyst
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Inactivation of scolices with various scolicidal agents has
been tried with varying success

Honey is the foodstuff made by honeybees from the
ncetar of flowers or scerctions from other parts of the
plants, which they gather, transform together with their
own specific materials, and storc in honeycomb. Honcy is
considered as healdhy and wholesome food with curative
properties. It has antimicrobial cffects against many
bacteria and this property may be duc to its osmolarity
acidity, flavonoids, aromatic acid substances, and hydrogen
peroside.

In a previous study, 10% diluted honey has heen shown
1o be highly cffcctive on protoscolices'.

“The aim of the present study was o investigate whether

diluted honey would cause caustic sclerosing cholangiris

when injected dircerly into the common bile duct of rats,

MATERIALS AND METHODS

Animals
Thiry Wistar-Albino female sats, weighing 225 25

were included in this study. Animals were deprived of food
12 b before ancsthesia, but had free access 0 water 2 h
before anesthesia, No enteral or parenteral antibiotics were
adminisicred at any time. Rats were housed under constant
temperature (21°C + 2°C) individually in wire cages with
12 light-dark cycle. Racs thar died dusing the study were

excluded. The proceduses in this experimental study were
performed in accordance with the National Guidelines for
the Use and Care of Laboratory Animals and approved
by the Animal Fithics Committce of Ankara Research and
“Tzaining Hospital.

Surgical procedure

The rais were andomly divided into two cqual groups of
15 rats cach. Rats were anesthetized by an intramuscular
injection of ketamine HCI (Ketalar, Parke-Davis,
Eczacibasi, Istanbul, Turkey; 40 mg/kg hody weight)
and sylazine (Rompun, Bayer, Leverkusen, Germany;
5 mg/kg; body weight). All animals were allowed to breath
spontancously during the experiments. Aficr the abdomen
was shaved and cleaned with povidone iodine, a midline
laparotomy was carried out, and the intestines were
covered with sterile gauze pads soaked with isotonic saline
at 36°C-38C

Test solutions, 0.15 ml, cither stesile isotonic saline

A 3-mm duodenotomy was performed.

solution (contzol group) or 10% dilutions of honey (study
group) (Anzer honey, Rize, Turkey), were injected without
pressure into the common bile duct with 27 gauge syringe
Immediately afier the injection, the common bile duct was
clamped with an atraumatic vaseular clamp (bulldog). The
catheter was then withdrawn, The clamp was removed
5 min later, and the duodenotomy was closed with a 6-0
polypropylenc (Prolene) suture. There was no operative
mortality. The study animals were kept for 6 mo, during
which time they were fed with st chow ad libitum and
tap water and kept at room temperature (18°C-20'C) in
separate cages.

Blood samples were obrained 1wk afier the surgical

procedure and at the end of the experimental study (6 mo
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after the procedure) for liver function tests including

bilirubin, aspartatc aminotransferase (AST), alanine

aminotansferase (ALT), alkaline phosphatase (\LP), and

gamma glutamy] transferase (GG,

Six months afier the procedure, retrograde cholangio-
graphy was performed under ketamine hydrochloride
ancsthesia. Midline laparotomy was carried out, and
a 3-mm duodenotomy was performed. Radiopaque
solution, 0.15 mL, was injected without pressure into the
common bile duct using a 27 gauge syringe. Immediately
after the injection, the common bile duct was clamped
with an atraumatic vascular clamp and antero-postcrior
cholangiograms were abiained. Tollowir

cholangiography,
blood samples for detcrmination of liver function tests
were obtained. Liver, common bile duct and duodenum
were excised en-bloc for histopathological examination.

Biochemical and histopathological examinations
Ihe biochemical analyses were made by an autoanalyzcr
(Olympus AU 640, Japan) using commercial kits,

The liver specimens of the right and left lobes and
common bile duct were taken and immediately fixed in
10% neutral buffered formalin solution for one week
Tissues were washed in flowing water and dehydrated
with rising concentrations of ethanol (50°, 75%, 96%
and 100

). Afer dehydsation, specimens were put into
sylene (o obtain transparency and were then infilizated with

and embedded in paraffin. Histological sections of the

specimens in thickness of 6 pm from all the groups were
stained with hematosylin and cosin. The whole tissue blocks
were seetioned and histopathological examinations were
pesformed on systematically randomly sampled preparations
by a blinded rescarcher. The specimens were photographed
by Nikon eclipse 1 600. Liver specimens were evaluated
10 assess the morphology of the hepatocytes, portal arcas,
sinusoidal lesions, cellular infiltzation in the lobule o
portal spaces and parenchymal lesions. Histopathological
examination of the commaon bile duct was performed to
assess the histomorphology of the epithelium, conneetive
tissuc, inflammation, fibroblastic prolifcrarion and nccrosis

Statistical analysis
Differences between the groups were analyzed with Mann-

Whitney U test.
Statistical Package for the Social Sciences
13.0 for Windows (SPSS
than 005 were considered to be significant

tatistical analysis was performed with the
SPSS) version

Inc., Chicago, USA). P values less

RESULTS

Five rats from cach group dicd within 5 d afier the

procedure. Two of ten died in the carly postoperative
period possibly due 1o anesthesia, and the others died
because of trauma to the common bile duct and leakage
into the peritoneum. The remaining 20 rats were alive unil

the end of the study without any problem.

Biochemical and radiological results
Liver function tests were slightly clevated 1 wk after the
procedure in hoth groups, and this might be duc (o the
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Figure 1 Liversectons stained with hematoryin and eosin. A, B: Contol group
showing the regular architecture; C. D: Treatment group. ve: Central ven; p:
Portal vein, har Hepati artery, bd: Bl ductues. Arow, hepalic sinusoids; *, cell
inflzaton. The fightcolum of the panel s th lrger view of he left column

cannulation and injection of common bile duct and there
was no difference between the groups. At the end of the
first and sixth month, liver function tests were found 1o be
normal in both groups.

No stricture in the biliary tree was found on the

retzograde cholangiograms,

Histopathological results

The histopathological evaluation of the liver sections
did not reveal any difference between the control and
honey groups. Polygonal shaped hepatocyies radiating
outward from a central vein in the center and asranging
into hepatic cords separated by adjacent sinusoids were
demonstrated. Both the hepatic portal vein and hepatic
artery branch and also the bile ductules in the corners of
hepatic lobules were in normal aschiteerure histologically.
There was ncither inflammatory cellular infiliration nor
bile pigment accumulation in cither group (Higure 1)
When we examined the tissue samples of the common bile
duct, no adverse effect of the honey was demonstrated
“The epithelium of the common bile duct was penctzacd
into the stroma to form pits known as the sacculi of Beale.
The dense connective tissuc and smooth musele were

Figure 2 Common bile dust (ductus choledochus) sections stained with
hematoxyline and eosin. A: Control group; B: Treatment group. L: Lumen sb:
‘Saccuil of Besle; ¢: Capillry; : Stroma; arrow head: Simple columnar epihelium.
“The rightcolumn of the panel i the larger view ofth left column.

in regular architccture in both groups. Al three layers,
mucosa, muscularis and scrosa of the common bile duct

were viewed normal. There was no inflammation and/or
fibroblastic proliferation in the stroma of the control and
honey groups. The lining cells of the sacculi of Beale
were mucous gland cells that were clearly viewed in the
honey group. The tissue samples of liver and common bile
duct of the honey group showed no histomorphologic
difference from the control group (Figure 2).

DISCUSSION

“The ideal rreatment for heparic hydatid dise
completely climinate the parasite and prevent recurrence
of the discase with minimum morbidity and mortality.

se should

“There are three available therapeutic modalities for
hepatic hydatid dis cmic chemotherapy, surg
and percutancous treatment®. Meticulous packing of the
operative field is necessary of the surgical
technique employed with aked in scolicidal
agents

specti
ong
to inactivate the scolices which may leak from the

cyst dusing surgical manipulation. In conventional or
minimally invasive hydatid disease surgery, inactivation
of the eyst content tifying the routine use

of scolicidal solutions. In the presence of eystobiliary
communications, the passage of these solutions may
cause hepatic stasis, edema and necrosis in the hepatic
tissuc as well as histoparhological changes in the biliary
trec, Various experimental studies investigated the
effeets of 95% alcohol, 10% povidone iodine, 0.9%,
5.0%, 100, 200 NaCl, 3% 11205, 5 formalin, 0.5%
AgNO;, cetrimide on the liver and the biliary trce. Severe
hepatobiliary complications have heen reported for
formalin, alcohol and 1076-20% NaCIt,

Sclerosing cholangitis may be duc o immunological,
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infectious, vaseular, or chemical factors. In paticnts with
hydatid disease of the liver, various factors, including
injection of scolicidal agent into the cyst cavity, a
communication between the cyst and biliary trec, and a
particular sensitivity 1o the scolicidal agent scems (o be

necessary (0 promote caustic sclerosing cholangitis?.

Histopathological changes in sclerosing cholangitis

is spotty necrosis in the liver parenchyma, widening of

sinusoids, regencrative cha

s in hepatoeytes, Kupffer
call hyperplasia, pigment accumulation, periductal fibrosis,
inflammation, fibroblastic proliferation, and necrosis
in the extraheparic biliary ducts™2. In our study, no
histopathological difference was detected in honey group
when compared with the control group. None of the

above mentioned patholog

cal changes was present in the
liver and common bile duct specimens of honey group.

The retrograde cholangiograms were all within normal
limits without any evidence for biliary stricture. Liver
function tests at the end of the fiest and sixth month were
also within the normal ranges.

In a previous study, we found that honcy was a potent
¥ Honey concentrations of 10°

scolicidal agent i v

or greater killed all protoscolices. The scolicidal effects of
honey began at the end of the third minute. Intraperitoneal
spplication of honey resulied in adverse effects with this
concentration. According o these results, we concluded

that honey m

hi he used as a potent s

Slicidal agent aficr
the evaluation of side cffcers on hepatobiliary system and
the i vivo activity. The ideal scolicidal agent should have
rapid and complete scolicidal effects with minimal local
and systemic side cffects?™. No systemic side effects, such
as anaphylaciic reaction or hyperglycemia, and no local side
effects in peritoncal surface developed with intraperitoneal
administzacion®. Since an important and life-hreatcning
side effect of scolicidal agents is selerosing cholangitis, we
planned 10 evaluate the cffers of honey on hepatobiliary
system with the present study in which we did nor find
any side effects on hepatobiliary system evaluated by using
biochemical, histole

sical, and radiologic parameers

In conclusion, although sclerosing cholangiis is a
major complication that restrict the use of many scolicidal
sgents in the presence of a biliary-cystic communication
in hydaiid liver disease, our experience from the present
study shows that honey can be used safely in this situation.

COMMEN

Background
To examine the effects of 10% diluted honey, which has been shown to be
scolcide, on the ver and bilay system whethr it coud 03 sed 5 a scolcidal
agentin thepresence of bliay-ystic commurication.

Research frontiers
The present study investigated whether diluted honey would cause caustic
sclerosing cholangis when injcted directy into the common bile duct of ras.

Innovations and breakthroughs

Sclerosing cholangits is a major complication that restcts the use of many
scolidalagents in the presence o a biiary-cystc communicaion in hydatd iver
disease, our experince from the present study shows tat honey can be used
sately n s tuaton.

Applications
Evaluates the effects of a 10% honey solution on the liver as a possible scolicidal
agentn e reamant of hydatd cyss.

Peer review

The ralonae befind s study i that the authors have previousy shoun that @
10% honey soluton hs scoida propertes in viro and that curent scoicdal
agents ofen cause scerosing cholangts 1 an interestng paper.
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