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Preface

This study is performed at 2nd Affiliated Hospital of Zhejiang University School of Medicine， Hangzhou City, China).
The current study is a phase I clinical trial  of orally administered BmrhGM-CSF, which is intended to evaluate the bioavailability of orally administered BmrhGM-CSF in healthy volunteers.
Introduction

The recombinant human granulocyte-macrophage colony-stimulating factor (rhGM-CSF) acts on precursor cell production in the bone marrow. It also stimulates granulocytes, monocytes, and colony formation, and induces hyperplasy of macrophages [1]. This protein is primarily used in the bone marrow transplantation, tumor chemotherapy, and the treatment of aplastic anemia and agranulocytosis related to AIDS [2-6]. The recombinant hGM-CSF expressed by silkworm pupae termed as BmrhGM-CSF, retained a native property. The results of preclinical animal experiments have proven that the oral administration of BmrhGM-CSF could function as an active cytokine [7]. Western blotting analyses have indicated that BmrhGM-CSF could be absorbed into blood through the intestina parva. It was showed that the orally administered BmrhGM-CSF could be absorbed by mice, beagles, and macaques and lead to increased leukocyte counts in these animals. Hematogenesis-inhibited beagles treated with 60Co and the orally administered BmrhGM-CSF had white blood cell counts that reached 50% of the baseline value by Day 9 and recovered to the normal levels by Day 12. The oral administration of BmrhGM-CSF to cyclophosphamide-treated macaques increased the leukocyte production in a manner similar to that of leucomax injections. Additionally, the pre-clinical toxicicity tests for BmrhGM-CSF were finished and proven safe. Phase I clinical trials of the orally administered BmrhGM-CSF were approved by the State Food and Drug Administration of P.R.China (authorized document NO. 2003L02511). 
Objectives
The objectives of this study are to 1) evaluate the bioavailability of orally administered BmrhGM-CSF in healthy volunteers, and  2) prove that the  orally administered BmrhGM-CSF could be absorbed into blood after passing through the intestinal tract.

Study design

· Randomized, open-label, two-period crossover study 

· A nintervention period of 1 day; a wash-out period of 1 week   

· Main outcome: hGM-CSF concentrations in plasma
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The test formulationwas administered to the TR group on Day 1. After a 7-day washout period, the reference preparation was given on Day 9. The same protocol was performed, vice versa, for the RT group as described above.
Subjects

Nineteen healthy men aged 18-40 years will participate. We aim at enrolling 22 men for the screening measurement.
Inclusion criteria

· Apparently healthy

· Age: 18-40 years old 

· No liver, kidney, gastrointestinal and metabolic disorders, or neuropsychiatric diseases.
· No medical history, drug allergies history or smoking or alcoholic drinking. 

· Did not participate in any drug tests or use any other drugs within the two weeks.
· 18 kg/m2 ( BMI ( 25 kg/m2.
· with good communication between researchers, to comply with the requirements of the entire study.
· Signed informed consent and conducted a comprehensive history and physical examination and laboratory tests including blood pressure, heart rate and body temperature measurements, blood examination, urine analysis, blood biochemistry and ECG, etc. Successful applicants have access to the trial.
Exclusion criteria

· Other clinical trial participants in last 2 months. 

· The blood donars during the trial period or within last 1 month. 

· No physical examination before the trial. 
· Drug allergy or a history of allergic disease.
· History of drug abuse
· Any chronic or acute disease
Supplements

The following supplements will be given one administration a day in a random order.

· The test formulation of the orally administration of 8 µg/kg with BmrhGM-CSF
· The reference formulation of subcutaneous injection with 3.75 µg/kg of rhGM-CSF
Safety of supplements

The test formulation of the orally administered BmrhGM-CSF  and the reference formulation of the subcutaneously injected rhGM-CSF have been used in previous studies and are safe (8-12). 

Restrictions during the study

Diet

During the experiments, the subjects are not allowed to smoke or drink alcohol, caffeine-containing beverages, or fruit juice in order to avoid any possible effect on the absorption and metabolism of the drugs. 
Restrictions on the day before the measuring day

· On the day before each measuring day all subjects will receive a standard diet based on their normal energy intake. Breakfast, lunch and diner will be provided by 2nd Affiliated Hospital of Zhejiang University School of Medicine. The diet will consist of normal products, but foods rich in protein and fat will be avoided. Subjects are not allowed to consume any of their own foods during the experiments. 

· The evening meal should be ingested prior to 8:00 pm. 

· All of subjects are not allowed to eat or drink after 10:00 pm. 

Restrictions on the testing day

Subjects fasted overnight for at least 10 h. At 8:00 am on the following day, subjects who had abstained from drinking water 2 h before the oral administration of BmrhGM-CSF are given the drug with 200 ml warm boiled water. After 4 h, all of the volunteers eat the same low-fat meal. Subjects are not allowed to smoke, eat or drink (except water) until the blood sample collection has completed.
Other

Physical activity and dietary habit should remain constant during the study. 

Selection of volunteers 

Subjects will be orally informed about the study via an information meeting and in writing of an information brochure. Subjects will sign an informed consent before the beginning of the study.

Recruitment procedure:

1) Recruit subjects by mailing information through local municipalities  

· Letter 

· Flyer with a short description of the study

· Application card for information 

2) Mailing of information to subjects who returned the application card

· Information brochure 

· Informed consent

· Medical questionnaire

3) Invitation of subjects for the information meeting, based on return of informed consent and eligibility criteria from a medical questionnaire

4) Information meeting 

5) Screening

· height/weight measurement 

· blood sample

· urine sample

6) Nineteen eligible subjects, based on in/exclusion criteria are included in the study

Measurements 

Pre-study measurements: screening

· weight

· height

· blood pressure

· blood measurements: 

· hematology

· blood biochemical analyses (kidney and liver functions, and levels of blood sugar )
· electrocardiography
· urine analysis
· medical questionnaire

In-study measurements

Measurements after an overnight fast:
· hGM-CSF concentration in plasma after drug administration at 0, 0.5, 0.75, 1.0, 1.5, 2.0, 3.0, 4.0, 5.0, 6.0, 8.0, 10.0, and 12.0 h
Power calculation

The power analysis is done based on changes in hGM-CSF concentrations in plasma after drug administrations at 0, 0.5, 0.75, 1.0, 1.5, 2.0, 3.0, 4.0, 5.0, 6.0, 8.0, 10.0, and 12.0 h. 
Compensation for volunteers

Volunteers who complete the study will receive RMB 800 Yuan.
If a volunteer decides to discontinue the study, the volunteer will be compensated proportionally. Travel costs will be reimbursed.
Advantage for participants of the study

This study has no direct advantage for participants of this study. From a public health point of view the results of this study can contribute in the future to the assessment as to whether BmrhGMCSF is to increase leukocyte counts in tumor patients received chemotherapy or radiotherapy for use by oral administration.

Insurance

2nd Affiliated Hospital of Zhejiang University School of Medicine has an effective insurance policy (normal risk) for each volunteer in the study. Volunteers will be informed about the insurance.
Data collection

All the data are collected at 2nd Affiliated Hospital of Zhejiang University School of Medicine.
SAE REPORT
Any serious adverse events during the trial should be reported to pharmaceutical supervision and management departments (SFDA) and the Medical Ethics Committee within 24 hours.
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