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Application to the Ethics Committee of the Medical Faculty  
of the University of Cologne 
Chairman: Prof. Dr. med. M. Staak 

 
 
A. Formal 
 
 
1. Title of the study 
 
Effects of ezetimibe and simvastatin on LDL receptor protein expression and on LDL receptor and 
HMG-CoA reductase mRNA expression in mononuclear cells: a randomized controlled study in 
healthy men 
 
 
2. Applicant and responsible primary medical investigator (Leiter der klinischen Prüfung im 
Sinne des AMG), deputy and further study physicians 
 
Priv.-Doz. Dr. Ioanna Berthold 
Fachärztin für Innere Medizin/Endokrinologie 
Medizinische Klinik II und Poliklinik für Innere Medizin 
Direktor: Prof. Dr. med. W. Krone 
Universität zu Köln 
Joseph-Stelzmann-Straße 9 
50924 Köln 
Tel.: 0221/478-4088 
Fax: 0221/478-6458 
E-mail: ioanna.berthold@uni-koeln.de  
 
 
Deputy:  
 
Prof. Dr. med. Wilhelm Krone 
 
 
Further study physicians: 
 
Prof. Dr. med. Heiner K. Berthold 
Arzneimittelkommission der deutschen Ärzteschaft (Köln) 
Scientific consulting, study performance, biometry 
 
Prof. Dr. med. Yon Ko 
Medizinische Fakultät der Universität Bonn 
Laboratory analyses 
 
 
3. Art und Zahl der Prüfstellen 
 
1 Center (monocenter study) 
 
 
4. Has an application of similar content been filed before with another ethics committee? 
 
No. 
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5. Written consent of the director of the respective clinic 
 
has been filed (Appendix 1) 
 
 
6. and 7. Documentation of study-related additional costs, financing plan, third money 
 
 
The trial will be sponsored by MSD Sharp & Dohme GmbH, München. For accounting of the study an 
account has been established with the administration of the University clinic Cologne (account no. 
3620/1394/31 (letter of the administrative director of 10 December 2003) 
 
 
8. Consulting fee 
 
Written agreement that in case of an industry-sponsored study the consulting fee will be booked di-
rectly from an account of the administration of the University clinic Cologne (Mrs. Landvogt) 
(Appendix 2).  
 
 
10. Multicenter trials 
 
This trial is a monocenter study.  
Approximately 60 subjects will be recruited at the University of Cologne. 
 
 
11. Statement 
 
Herewith I declare before the ethics committee of the medical faculty of the University of Cologne 
that I will garantuee the technical, staff and organizational requirements of the clinical trial. 
 
 
Cologne, 09 January 2004 
 
 
 
 
 
Priv.-Doz. Dr. Ioanna Berthold 
Internist/Endocrinologist 
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B. Description of the trial 
 
1. Scientific goals 
 
see Appendix 3 
 
 
2. Study protocol 
 
see Appendix 4 
 
 
3. Planned invasive measures and burden expected for the participants 
 
The subjects will take oral study medication through the treatment period of 2 weeks (1 or 2 tablets 
daily). Furthermore, blood will be drawn three times, twice at baseline and once at the end of the 
study.  
 
 
4. Patient selection 
 
see Appendix 5 
 
 
5. Kind of study (in drug studies: phase?) 
 
a) diagnostic study?   no 
b) therapeutic study   no 
c) tolerability study?   no 
d) epidemiological study?  no 
e) other study?    yes 
 
This is a pharmacodynamic pilot study with 2 approved drugs (phase 4) which should extend current 
knowledge about effects and mechanisms of action. The study is an investigator-initiated trial.  
 
 
6. Which laws and regulations apply? 
 
a) Arzneimittelgesetz?   yes 
b) Strahlenschutzgesetz?  no 
c) Röntgenverordnung?   no 
d) Medizingeräte-Verordnung?  no 
e) Grundsätze    yes 
f) Meldung RP    yes 
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7. Which prestudies have been done? 
 
Two approved drugs will be investigated which are widely marketed. There were no specific prestud-
ies. 
 
Pharmacologic-toxicologic studies:  
 
a) performed? 
Yes, drug approval files are available at the Federal Institute for Drugs and Medical Devices (BfArM). 
There is an abundance of medical scientific literature on ezetimibe and simvastatin. 
 
b) Results filed with the German drug agency? 
Yes, within the framework of drug approval (Ezetrol®, Zocor®) 
 
c) Summary of relevant results for the performance of this study 
see general scientific literature on ezetimibe/simvastatin 
 
 
8. Possible complications and/or risks? 
 
Two approved and marketed lipid-lowering drugs will be used, whose safety and tolerability has been 
documented in the international literature and in the approval files. For further information see Fachin-
formationen (Appendix 6). 
 
 
9. Risk-benefit-considerations 
 
This is a study in healthy subjects which is intended to increase biochemical insights. The subjects will 
have no direct benefit from participating in the trial but the burden of short-term medication will be 
justifiable in view of the expected scientific results.  
 
 
10. Interim analysis and criteria for early termination 
 
There will be no interim analysis. The planned number of participants and the analyses will have to be 
reached before the study will be evaluated.  
 
The termination criteria for the individual participant will be according to general clinical practice 
using ezetimibe or simvastatin.  
 
Early termination of the whole trial will not be expected, therefore no specific criteria will be defined 
for this event. The decision about an early termination will be made by the principle investigator.  
 
 
11. and 12. Informed consent  
 
see Appendix 7 
 
 
13. Professional secrecy 
 
see Appendix 7 
 
 
14. Insurance? 
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see Appendix 8 
 
 
15. Financial plan? 
 
Financing the study is garantueed (see A.6 and A.7).  
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C. Kurzfassung (German) 
 
Ezetimib senkt das Gesamtcholesterin und das LDL-Cholesterin über eine Hemmung der intestinalen 
Cholesterinresorption, wodurch es zu einem kompensatorischen Anstieg der endogenen Cholesterin-
synthese kommt. Die genauen zugrunde liegenden regulatorischen Mechanismen des durch Ezetimib 
induzierten Anstiegs der Cholesterinsynthese und der Abnahme des LDL-Cholesterin sind nicht be-
kannt. Darüber hinaus wurde nie untersucht, ob Veränderungen der Expression des LDL-Rezeptors 
zum Cholesterin senkenden Effekt von Ezetimib beitragen. 
 
Die vorliegende Studie untersucht, ob Änderungen in der LDL-Rezeptor-Expression und in den Kon-
zentrationen der HMG-CoA-Reduktase-mRNA unter Behandlung mit Ezetimib zu beobachten sind. 
Zum Vergleich werden die Wirkungen einer Behandlung mit Simvastatin und die kombinierte Gabe 
von Simvastatin und Ezetimib untersucht. Da das Profil der mRNA-Expressionen Informationen über 
die Wirkungen auf der Transkriptionsebene, aber nicht notwendigerweise auch auf der translationalen 
Ebene gibt, werden auch Veränderungen des LDL-Rezeptor-Proteins auf der Zelloberfläche von mo-
nonukleären Zellen untersucht. Als ein funktioneller Marker der HMG-CoA-Reduktase-Aktivität wird 
die Ratio der Konzentration von Lathosterin zu Cholesterin im Serum verwendet, da diese mit der 
Aktivität der HMG-CoA-Reduktase korreliert und auch als Marker der Gesamtcholesterinsynthese 
herangezogen werden kann.  
 
In diesem Zusammenhang konnte gezeigt werden, dass pflanzliche Sterole, die auch über eine Hem-
mung der intestinalen Cholesterinresorption wirken, die Synthese von Gesamtcholesterin und LDL-
Cholesterin steigern, die Konzentrationen der LDL-Rezeptor-mRNA steigern und auch die Konzentra-
tionen des LDL-Rezeptor-Proteins steigern, aber keinen signifikanten Effekt auf die Expression der 
HMG-CoA-Reduktase oder Aktivität in peripheren mononukleären Blutzellen haben.  
 
Das Ziel dieser prospektiven randomisierten Parallelgruppenstudie ist es zu untersuchen, ob die Be-
handlung mit Ezetimib Veränderungen in der HMG-CoA-Reduktase-Aktivität/-Expression oder in der 
LDL-Rezeptor-Expression/-Protein-Konzentration in mononukleären Blutzellen hat. Zu diesem Zweck 
werden drei Parallelgruppen mit je 20 erwachsenen Männern (gesund, ohne Medikation, weitgehend 
normalgewichtig) gebildet. Eine Gruppe wird mit Ezetimib 10 mg/Tag, die andere mit Simvastatin 40 
mg/Tag und die dritte mit Ezetimib plus Simvastatin in den genannten Dosierungen behandelt. Die 
Behandlungsdauer beträgt 2 Wochen. Vor Beginn der Behandlung sowie am Ende der Behandlung 
werden jeweils Blutproben entnommen, die bei –80 °C eingefroren werden. Die in dieser Studie bes-
timmten Parameter sind die Lipoproteinkonzentrationen, die Isolation von mononukleären Zellen, die 
Messung der LDL-Rezeptor-mRNA in peripheren mononukleären Zellen, die Messung der HMG-
CoA-Reduktase-mRNA in peripheren mononukleären Zellen und die Bestimmung der LDL-Rezeptor-
Protein-Konzentrationen auf der Oberfläche von peripheren mononukleären Zellen im Blut. Darüber 
hinaus werden die Konzentrationen von Lathosterin und Cholesterin im Serum bestimmt, deren Ratio 
als Surrogatmarker für die HMG-CoA-Reduktase-Aktivität verwendet wird.  
 
Zur Teilnahme an der Studie kommen männliche Probanden in Frage, die mental und linguistisch in 
der Lage sind, die Ziele der Studie zu verstehen und eine genügende Compliance besitzen, das Studi-
enprotokoll einzuhalten, sich im Alter zwischen 18 und 60 Jahren befinden, in einem allgemein guten 
Gesundheitszustand befinden (festgestellt aufgrund der Anamnese, der körperlichen Untersuchung und 
der Laboruntersuchung), einen Body mass index zwischen 18,5 und 30 kg/m2 haben, ein LDL-
Cholesterin < 190 mg/dl und Triglyzeride < 250 mg/dl haben, einen normalen Blutdruck (< 140/90 
mmHg haben (eine isolierte systolische Hypertonie (RR syst. > 140 mmHg, diast. < 90 mmHg ist ak-
zeptable, falls ansonsten ein ausreichender Gesundheitszustand besteht), und insbesondere keines der 
folgenden Ausschlusskriterien aufweisen: aktive Lebererkrankung oder ungeklärte und andauernde 
Erhöhung der Serum-Transaminasen, Cholestase, Myopathie.  
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Summary 
 
Ezetimibe decreases serum total and LDL cholesterol levels by blocking cholesterol absorption in the 
intestine, causing a compensatory increase in cholesterol synthesis. The exact underlying regulatory 
mechanisms of the ezetimibe-induced increase in cholesterol synthesis and decrease in serum LDL 
cholesterol are not known. In addition, it has never been investigated whether changes in LDL receptor 
expression contribute to the LDL-lowering effect of ezetimibe, as is the case with other agents causing 
a decrease in cholesterol absorption such as the plant stanols. 
 
In the present study, we plan to examine changes in LDL receptor and HMG-CoA reductase mRNA 
concentrations during ezetimibe treatment. For comparison, effects of simvastatin and the combined 
administration of the two will be investigated. Since mRNA expression profiles provide information 
about effects at the transcriptional but not necessarily at the translational level, we will also analyze 
changes in the LDL receptor protein at the cell surface of mononuclear blood cells. As a functional 
marker for HMG-CoA reductase activity the ratio of serum lathosterol to cholesterol concentration 
will be used since it correlates with HMG-CoA reductase activity and serves also as a marker of total 
cholesterol synthesis. 
 
In this regard it has been shown that plant sterols, which also act by blocking intestinal cholesterol 
absorption, increase cholesterol synthesis, decrease LDL synthesis, increase LDL receptor mRNA 
levels as well as LDL receptor protein concentrations but have no significant effect on HMG-CoA 
reductase expression or activity in peripheral blood mononuclear cells. Aim of this prospective ran-
domized parallel study is to examine changes in HMG-CoA reductase activity/expression and in LDL 
receptor expression/protein concentration in mononuclear blood cells under treatment with ezetimibe. 
 
For this purpose 3 parallel groups of 20 healthy men will be formed. One group will be treated with 
ezetimibe (10 mg/day), one with 40 mg/day of simvastatin and another with ezetimibe (10 mg/day) 
plus simvastatin (40 mg/day). Each treatment period will last for 2 weeks. Blood drawing will be per-
formed at baseline (before the initiation of treatment) and at the end of the 2 weeks. (storing of the 
samples at –80°). The measurements involved in this study include the determination of the lipopro-
tein concentrations in serum, isolation of the mononuclear cells, measurement of LDL receptor mRNA 
from the peripheral blood mononuclear cells, measurement of HMG-CoA reductase mRNA levels in 
peripheral blood mononuclear cells, measurement of the LDL-receptor protein concentrations on the 
surface of peripheral blood mononuclear cells. Furthermore, the serum latosterol to cholesterol con-
centrations will be measured as a surrogate marker of the HMG-CoA reductase activity. 
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Appendix 3: 
 
 
Scientific Background 
 
Cells in the human body need cholesterol which can be derived from endogenous synthesis or from 
receptor-mediated uptake of circulating lipoproteins such as intermediate density lipoproteins (IDL) 
and low density lipoproteins (LDL) (1). Circulating lipoproteins are taken up by various receptors, all 
with their own specific ligands. LDL, for example, is mainly endocytosed by a specific apoB/E recep-
tor, known as the LDL receptor. Transcription of the LDL receptor gene is up-regulated by low cellu-
lar free sterol concentrations and is initiated by activated sterol response element binding proteins 
(SREBPs) (2). The transcription of the rate-limiting enzyme for endogenous cholesterol synthesis, 3-
hydroxy-methyl-glutaryl coenzyme A (HMG-CoA) reductase, is controlled in a similar way (3), al-
though its activity depends on post-transcriptional modifications (4).  
 
The benefits of lipid-lowering therapy on coronary heart disease (CHD) risk have been clearly estab-
lished in many large-scale primary and secondary prevention trials. Although statins (HMG-CoA re-
ductase inhibitors) have been shown to be effective in lowering LDL cholesterol, many patients do not 
achieve the standard treatment goals. Although higher doses of statins are more effective in lipid low-
ering, the risk of serious side effects seems to be dose dependent (5). Therefore the need of additional 
lipid-lowering compounds, not acting as HMG-CoA reductase inhibitors, has focused attention on 
drugs with different mechanisms of action such as the inhibition of intestinal cholesterol absorption 
(6). Intestinal cholesterol absorption shows great inter-individual variation and ranges from 20–80 % 
(7–9). It is known that a decrease in cholesterol absorption caused by consumption of foods enriched 
in plant sterols is associated with an increase in cholesterol synthesis (10).  
 
Ezetimibe is a compound of the 2-azetidinone class that has been shown to produce a marked inhibi-
tion of intestinal cholesterol absorption of 54 % in humans, a compensatory increase of cholesterol 
synthesis and a decrease in LDL- and total cholesterol (11). In animal models the ezetimibe-induced 
inhibition of cholesterol absorption ranges between 92–96 % in a dose range of 1–10 mg/kg (12;13). A 
dose of 10 mg daily has been shown to decrease LDL cholesterol in the range of 17–20 % (14). It does 
not affect the absorption of triglycerides or fat-soluble vitamins (11). Studies in bile duct cannulated 
rats show that intraduodenally delivered ezetimibe undergoes rapid and extensive metabolism to its 
phenolic glucuronide in the intestine. In the portal vein, more than 95 % of ezetimibe is already glu-
curonidated and ezetimibe acts directly in the intestine as a glucuronide (15).  
 
The aforementioned observed ezetimibe-induced increase in cholesterol synthesis might explain the 
favorable effects of co-administration of ezetimibe and statins (16). In this context, in vivo experi-
ments in humans assessing the effect of ezetimibe on the activity of drug-metabolizing enzymes re-
vealed no effect on the activity of the cytochrome P450 (CYP) isoenzymes CYP1A2, CYP2C8/9, 
CYP2D6, CYP3A4 or N-acetyltransferase (17). Thus, the pharmacokinetic interaction potency of 
ezetimibe seems to be low. Co-administration of ezetimibe with statins produces an incremental 12–15 
% decrease in LDL cholesterol, independent of kind and dose of the co-administered statin (11). When 
ezetimibe is added to an ongoing statin therapy, LDL cholesterol is incrementally reduced by 21.5 % 
(relative to on-statin baseline values) compared with placebo (6;11). Thus, because statins can reduce 
the compensatory increase in the hepatic cholesterol synthesis induced by ezetimibe, the combination 
of ezetimibe and statins results in an incremental lowering of LDL cholesterol concentrations. The 
observed benefit in lipid lowering efficacy in the combined therapy is presumably predominantly 
caused by synergistic pharmacodynamic interactions, since the pharmacokinetics of neither statins nor 
ezetimibe seem to be altered in clinically relevant ways when these agents are used in combination 
(18). Adding 10 mg ezetimibe to a low-dose statin therapy is as effective as approximately tripling the 
statin dose in monotherapy, assuming an additional lipid lowering effect of 5–6 % when doubling the 
dose of statins (19).  
 
Ezetimibe acts at the brush border of the small intestine and inhibits the uptake of dietary and biliary 
cholesterol into the enterocytes (15). It does not act via adenosine triphosphate-binding cassette (ABC) 



EZE-Ethik-V4-engl 24.02.2004 9 

transporters such as ABCA1, ABCG5 or ABCG8, which regulate cholesterol efflux in enterocytes 
(20) or via the scavenger receptor class B, type I (SR-BI), a receptor expressed in the liver and entero-
cytes, which is suggested to play a role in cholesterol absorption (21). Indeed, little is known about the 
molecular target of ezetimibe. Recently, an integral membrane protein of approximately 145 kDa 
could be identified in the rabbit small intestine brush border membrane as one potential component of 
the postulated intestinal cholesterol transporter (22). In comparison to other compounds, intestinal 
cholesterol absorption by ezetimibe is more pronounced than that observed for other known inhibitors 
of cholesterol absorption including neomycin and plant sterol and -stanol esters in humans (11). Neo-
mycin has been shown to reduce cholesterol absorption in a dose-dependent manner by 26–49 % (23–
25). Treatment with high-dose plant sterols and stanols have shown to lower cholesterol absorption by 
up to 45 %, but the maximal effects are observed under circumstances in which the active agents are 
delivered in fat carriers in conjunction with cholesterol meals (26).  
 
The exact underlying regulatory mechanisms of the ezetimibe-induced increase in cholesterol synthe-
sis are not known. In this context, it has been shown that plant sterols, other substances that block in-
testinal cholesterol absorption, increase cholesterol synthesis (27–29), decrease LDL synthesis (30), 
increase LDL receptor mRNA levels and LDL receptor protein concentrations but have no effect on 
the HMG-CoA reductase expression in peripheral mononuclear cells (29).  
 
Mononuclear cells are a heterogeneous cell population, and, when cultured in lipoprotein-deficient 
serum, bind and degrade more [125I]LDL than lymphocytes do (31). Furthermore, monocytes incorpo-
rate ~20-fold more [2-14C]mevalonate into sterols than lymphocytes do (32). These findings suggest 
that cholesterol metabolism is more active in monocytes than in lymphocytes. Moreover, a positive 
relationship exists for LDL receptor and HMG-CoA reductase mRNA expression in mononuclear 
blood cells and the liver (33).  
 
 
Purpose of the study 
 
Purpose of the present study is to elucidate the mechanisms involved in the ezetimibe-induced increase 
in cholesterol synthesis and to examine whether changes in the LDL receptor expression contribute to 
its LDL-lowering effects. In specific, in the present study we will examine changes in the LDL recep-
tor and HMG-CoA reductase mRNA concentrations under ezetimibe treatment alone (10 mg/day), 
under a treatment with a statin (simvastatin 40 mg/day) and under a combination treatment of 
ezetimibe plus simvastatin. Furthermore, since the mRNA expression provides information about ef-
fects at the transcriptional but not necessarily at the translational level, we will also analyze changes in 
the LDL receptor protein at the cell surface of mononuclear blood cells as well as the HMG-CoA re-
ductase activity. As a marker of total cholesterol synthesis, the ratio of lathosterol to cholesterol in 
serum will be used (34), since this ratio correlates with the hepatic HMG-CoA reductase activity (35). 
It has been recently shown that an increased HMG-CoA reductase activity does not correlate with 
HMG-CoA reductase mRNA concentrations (29). This may suggest that HMG-CoA reductase activity 
is not only regulated at a transcriptional level, but that post-transcriptional steps are also important. In 
this context it has also been shown that in rats cholesterol feeding lowers HMG-CoA reductase ex-
pression at the level of translation and not at a transcriptional level (36;37). Others, however, have 
reported in rats a clear correlation between HMG-CoA reductase mRNA and cholesterol synthesis 
after cholesterol feeding (38). These contradictory findings illustrate that the mechanisms regulating 
HMG-CoA activity are complex and need further study.  
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Appendix 4: 
 
Study protocol 
 
 
Study medication 
 

- Group A: ezetimibe 10 mg/day 
- Group B: simvastatin 40 mg/day 
- Group C: ezetimibe 10 mg/day plus simvastatin 40 mg/day 

 
Study medication will be obtained free of charge through the hospital pharmacy of the University of 
Cologne (“Handelsware Ezetrol® 10 mg, Zocor® forte”).  
 
There will be open label treatment.  
 
 
Objectives 
 
Primary objective 
 
To determine the effects of ezetimibe and simvastatin on the HMG-CoA reductase activity and expres-
sion as well as on the LDL receptor expression and -protein concentration in mononuclear blood cells 
of healthy men. 
 
  
 
Description of the clinical trial 
 
Study design 
 
A prospective, randomized, parallel 3-group study  
 
 
Randomization 
 
Eligibility for study participation will be determined by use of a standardized medical history ques-
tionnaire. Informed consent will be obtained, a physical examination and screening routine laboratory 
chemistry will be performed. All enrolled patients will be randomized to receive either ezetimibe, 
simvastatin or both.  
 
Randomization will be performed according to a predetermined random list (balanced 6-block design) 
by use of sealed envelopes.  
 
Before randomization, all selection criteria must be checked by filling in the inclusion/exclusion crite-
ria form in the CRF.  
 
 
Study Schedule 
 
Pre-study telefone visit 
 

- Determine and document inclusion and exclusion criteria as far as possible 
- Send questionnaire 
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Visit 1 (qualifying visit) 
 

- Medical history (visit to doctor’s office, evaluation of standardized questionnaire)  
- Informed consent  
- Baseline screening (inclusion/exclusion criteria)  
- Physical examination  
- Baseline safety laboratory  
- Fasting blood sample (study parameters V1) 
- Randomization 

 
Note: Explanation of the terms and conditions of the study to the volunteers will be executed in a 
seminar-like group appointment preceeding Visit 1.  
 
 
Visit 2 (within 7 days after Visit 1) 
 

- Fasting blood sample (study parameters V2) 
- Dispense of medication 

 
 
Visit 3 (14 days after Visit 2) 
 

- Fasting blood sample (study parameters V3) 
- End of study safety laboratory  
- End of study examination 
- Collection of study medication, pill count (compliance) 

 
 
Study medication, dosage and duration of treatment 
 
Medication and dosage:  
 

- Group A: ezetimibe 10 mg/day (Ezetrol® 10 mg Tabletten), 1 tablet per day 
- Group B: simvastatin 40 mg/day (Zocor® forte 40 mg) , 1 tablet per day 
- Group C: ezetimibe 10 mg/day plus simvastatin 40 mg/day (Ezetrol® 10 mg Tabletten and Zo-

cor® forte 40 mg) , 1 tablet each per day 
 
The subjects will be asked to take the study medication once daily in the evening. There is no need to 
take the medication in specific relation to food consumption. The last dose should be taken approxi-
mately 12 hours before blood sampling. 
 
 
 
Description of the method 
 
Sample collection and handling of samples 
 

- Fasting blood sample drawn between 7:00 and 9:00 h after a >10-h overnight fast.  
- Subjects will abstain from drinking alcohol the day before and from smoking on the morning 

of blood sampling.  
- Samples to be drawn: 

• Visit 1: 
o 1 serum monovette for routine saftety lab including lipoproteins 
o 1 EDTA monovette for blood count 
o 1 NaF monovette for plasma glucose 
o 1 serum monovette for thyroid parameters 
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• Visit 2: 
o 1 serum monovette for lipoproteins 
o Three 10 ml EDTA tubes for RNA analysis 
o Three 10 ml serum monovettes for other study parameters 

• Visit 3: 
o 1 serum monovette for routine saftety lab including lipoproteins 
o 1 EDTA monovette for blood count 
o Three 10 ml EDTA tubes for RNA analysis 
o Three 10 ml serum monovettes for other study parameters 

 
Handling of samples is described on separate sheet. 
 
 
Study parameters (Visit 2 and 3) 
 

- LDL receptor and HMG-CoA reductase mRNA as well as LDL receptor cell-surface protein 
expression will be analyzed in mononuclear blood cells. 

- Serum lathosterol 
- Serum lipoproteins (total cholesterol, LDL, HDL, triglycerides) � see safety parameters 

 
 
Safety laboratory parameters 
 
Visit 1 
Na, K, Ca 
Creatinine 
GOT, GPT, γ-GT 
CK 
Serum lipoproteins (total cholesterol, LDL, HDL, triglycerides) 
CRP 
Glucose 
Whole blood cell count 
TSH, fT4 
 
Visit 2 
Serum lipoproteins (total cholesterol, LDL, HDL, triglycerides) 
Whole blood cell count 
 
Visit 3 
GOT, GPT, γ-GT 
CK 
Serum lipoproteins (total cholesterol, LDL, HDL, triglycerides) 
CRP 
Whole blood cell count 
 
 
Number of centers and number of subjects 
 
Number of investigational sites: This is a one-center trial.  
 
Number of subjects: A total number of subjects of 20 in each treatment group is required (20 com-
pleted cases per group, drop-outs will be replaced). Total number: 60 completed subjects.  
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Appendix 5: 
 
 
Study population 
 
 
Description of the study population 
 
Healthy men, 18–60 years of age 
 
 
Inclusion criteria 
 

• Male volunteers who are mentally and linguistically able to understand the aim of the study 
and to show sufficient compliance in following the study protocol  

• Age between 18 and 60 years 
• Patients must be generally in good or adequate health according to the judgement of the inves-

tigator and based on the history, physical examination and laboratory screening  
• Body mass index between 18,5 and 30 kg/m2  
• LDL cholesterol < 190 mg/dl, triglcerides < 250 mg/dl 
• Normal blood pressure (< 140/90 mmHg). Isolated systolic blood pressure (RR syst. > 140 

mmHg, diast. < 90 mmHg) is acceptable if subject is otherwise in good health.  
• Written informed consent before enrolment in the study  

 
 
Exclusion criteria 
 

• Intake of lipid lowering drugs within 12 weeks of study entry 
• Excessive alcohol intake 
• Disease of the liver (known active liver disease, e.g. chronic virus hepatitis, cholestatic liver 

disease, any unexplained or ongoing elevation of serum liver transaminases > 2 x ULN) 
• Disease of the gastrointestinal tract (e.g. chronic inflammatory bowel disease) 
• Renal dysfunction (glomerular filtration rate < 60 ml/min as calculated by the formula of 

Cockcroft & Gault) 
• Coronary heart disease 
• Eating disorders (anorexia or bulimia nervosa)  
• History of recent substantial weight change, history of obesity > II° (BMI > 35 kg/m2) 
• Diabetes or other endocrine disorders 
• Use of medication known to affect serum lipoprotein metabolism 
• Any other disease/disorder or condition which might in the investigator’s opinion preclude the 

subject from participation in the study  
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