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IntroductionIntroduction
Bile pigments, including Bile pigments, including bilirubinbilirubin and biliverdin, and biliverdin, 

contribute importantly to the defense against oxidative contribute importantly to the defense against oxidative 
stress. Moreover, recent clinical studies suggest that stress. Moreover, recent clinical studies suggest that 
mildly elevated serum mildly elevated serum bilirubinbilirubin levels might protect from levels might protect from 
certain forms of cancer. Artificial certain forms of cancer. Artificial bezoarbezoar (powdered (powdered 
bovine gallstones, also known as Nbovine gallstones, also known as Niuiu HuangHuang, , oror CalculusCalculus
bovisbovis) is used in traditional Chinese medicine for ) is used in traditional Chinese medicine for 
centuries for its antipyretic and anticenturies for its antipyretic and anti--inflammatory inflammatory 
propertiesproperties (1,2)(1,2). In the present . In the present experimentalexperimental study, we study, we 
investigated the effect of artificial investigated the effect of artificial bezoarbezoar on proliferation on proliferation 
of of humanhuman pancreatic cancer.pancreatic cancer.

MethodsMethods
The The in vitroin vitro study study focusedfocused on on growthgrowth inhibitory inhibitory 

effectseffects ofof artificialartificial bezoarbezoar ((BiopharmaBiopharma, Australia), Australia) was was 
performed performed on on human pancreatic adenocarcinoma cell human pancreatic adenocarcinoma cell 
line Paline Pa--TuTu--8902 (DSMZ, 8902 (DSMZ, GermanyGermany). ). TheThe in in vivovivo
experimentsexperiments werewere carriedcarried outout on nude mice (strain CDon nude mice (strain CD--1, 1, 
n=5 in each group) n=5 in each group) xenotransplantedxenotransplanted scsc. . withwith thethe samesame
cancercancer cellscells. After successful attachment and growth . After successful attachment and growth 
initiation of cancer cells, the mice were treated with daily initiation of cancer cells, the mice were treated with daily 
oral administration of water suspension of powdered oral administration of water suspension of powdered 
bovine gallstones (50 mg/kg b.wt.) containing more than bovine gallstones (50 mg/kg b.wt.) containing more than 
50% of 50% of calciumcalcium bilirubinate. The control group did not bilirubinate. The control group did not 
receive any treatment. The primary endpointreceive any treatment. The primary endpointss wwereere the the 
survival time (assessed by Kaplansurvival time (assessed by Kaplan--Meier survival Meier survival 
analysis)analysis) as as wellwell as as tumor size progression during the tumor size progression during the 
first 24 days (measured every 3 days) (first 24 days (measured every 3 days) (evaluatedevaluated by by 
repeated measures ANOVA with Holmrepeated measures ANOVA with Holm--SidakSidak postpost--hoc hoc 
testing).testing).

ResultsResults
AccordingAccording to to preliminarypreliminary in vitroin vitro data, data, eveneven veryvery lowlow

concentrationsconcentrations ofof artificialartificial bezoarbezoar werewere ableable to to 
substantiallysubstantially inhibitinhibit growthgrowth ofof PaPa--Tu Tu cancercancer cellscells ((FigFig. 1). . 1). 
HigherHigher dosesdoses ofof bezoarbezoar werewere probablyprobably lessless efficientefficient duedue
to to itsits inproperinproper solubilizationsolubilization. . As compared to controls, As compared to controls, 
mice treated with artificial mice treated with artificial bezoarbezoar survived significantly survived significantly 
longer (3longer (388..0 0 ±± 7.67.6 vs. 4vs. 48.2 8.2 ±± 5.55.5, p=0.00, p=0.0033)) andand thisthis waswas
confirmedconfirmed alsoalso by Kaplanby Kaplan--MeierMeier survivalsurvival analysisanalysis ((FigFig. 2). 2). . 
FurthermoreFurthermore, b, bothoth groups differed significantly in tumor groups differed significantly in tumor 
size already since size already since 1414thth day after initiation of artificial day after initiation of artificial 
bezoarbezoar therapytherapy ((FigFig. 3). 3). The most pronounced difference . The most pronounced difference 
in tumor size was detected at 24in tumor size was detected at 24thth day of therapy (0.88day of therapy (0.88 ±±
0.0.44 vs. 3.29vs. 3.29 ±± 2.2 cm2.2 cm33, p=0.0, p=0.033 in artificial in artificial bezoarbezoar vs. vs. 
control group, respectivelycontrol group, respectively, , FigFig. 3. 3).).
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FigFig. 1.. 1. The effect of The effect of aartificialrtificial bezoarbezoar on growth of on growth of PaTuPaTu
human pancreatic cancer cellshuman pancreatic cancer cells after 24 hrsafter 24 hrs

CONCLUSIONSCONCLUSIONS
In our experimental In our experimental in vitroin vitro andand in in vivovivo model of human pancreatic cancer, substantial model of human pancreatic cancer, substantial 
antiproliferative effectantiproliferative effectss of orally administered artificial of orally administered artificial bezoarbezoar wwereere demonstrated. These demonstrated. These 
results suggest that results suggest that componentscomponents ofof bovinebovine gallstonesgallstones, , presumablypresumably bilbilirubinirubin,, might contribute might contribute 
to the protection from pancreatic cancer.to the protection from pancreatic cancer.
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FigFig. 2.. 2. TheThe effecteffect ofof aartificialrtificial bezoarbezoar on survivalurvival ofof micemice
transplantedtransplanted withwith PaPa--TuTu--89028902 cancer cellscancer cells

FigFig. 3. . 3. TheThe effecteffect ofof aartificialrtificial bezoarbezoar on tumor size 24th

day after cancer cell transplantationtransplantation
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