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Abstract
	（Keyword : COPD, Rhodiola L., clinical trial, biomarkers, spirometry, exercise testing, quality of life）
BACKGROUNDS. Chronic obstructive pulmonary disease (COPD) has been one of the top ten causes of death in our Taiwanese population. Most patients present dyspnea and exercise intolerance because of the deranged lungs and impaired skeletomuscular function. Recently, low-grade systemic inflammation plays a vital role in its pathogenesis. Despite the mainstay of treatment using the inhaled medications that may lead to slowdown the progression of impaired lung function, improve the quality of life, and reduce the episodes of acute exacerbation, in turn the systemic inflammation is on-going and is hardly controlled by local therapy. 
Herb medicine like Rhodiola L extract capsule contains p-tryosol, salidroside, rosavin, pyridrde, rhodiosin and rhodionin and has its anti-inflammatory and anti-oxidative effects and minimum side-effect after a long-term use as reported in the literature.

AIMS. We hypothesize that add-on Rhodiola L extract capsule to the regimen of patients with moderate-to-severe COPD (1) may provide a potential of systemic effects of anti-inflammation and anti-oxidation for these patients, and these effects (2) may reflect in the improvement of patients’ physiological measurements, quality of life and exercise tolerance.

METHODS
[Study design] A randomized, double-blind, placebo-controlled clinical trial.

[Subjects] We will enroll 60 moderate-to-severe COPD patients aged 40-79 years, abstaining from cigarette smoking or maintaining a stable dose of cigarette consumption, no acute exacerbation of COPD, being stable for one month and longer, or not undergoing exercise training program. Patients should have no uncontrolled diabetes mellitus, uremia, chronic heart failure, cerebrovascular disease, uncontrolled anemia, late-stage malignant diseases, or other acute illness, or taking any systemic anti-inflammatory agents.
[Procedures and Randomisation] All elegible subjects with moderate-to-severe COPD will be enrolled after signing the informed consent. All subjects will undergo the first set of measurements as follows. All subjects will be allocated as the study designed. The study group will contain 40 subjects taking Rhodiola L extract capsule Rhodiola L 250 mg twice per day for 12 weeks and the control group will contain 20 subjects taking the placebo of the same dose for the same duration. 
[Measurements Set] (1) demographics, (2) anthropometrics, (3) symptomatology: dyspnea index, cough, sputum, sleep, sex, (4) composite index: BODE, (5) quality of life, (6) lung function, 6MWT and exercise test, (7) COPD acute exacerbations, and (8) biomarkers: IL-1, TNF-(, CRP, MMP-9, IL-4, and IFN-γ.
[Primary endpoint] Difference of 6 minutes walking distance at week 12. 



V
	BACKGROUND
In World COPD Day, held annually on the third Wednesday in November, GOLD National Leaders, often in concert with local physicians, nurses, and health care planners, have hosted many types of activities to raise awareness of COPD. It is estimated that one tenth of whole world people will be suffered from COPD and by 2020, COPD will be one of the top three causes of death1。
Chronic obstructive pulmonary disease (COPD) has been one of the top ten causes of death in our Taiwanese population2 and its incidence will increase in the future likewise that anticipated in the developed countries.3,41

 Most patients present dyspnea and exercise intolerance because of the deranged lungs and/or heart and impaired skeletomuscular function. Recently, the low-grade systemic inflammation has been reported to play a pivotal role in its pathogenesis. Despite the mainstay of treatment using the inhaled medications (including long-acting bronchodilators plus corticosteroids)5

 that lead to slowdown the progression of impaired lung function, to improve the quality of life (including psychosocial dimension), and to reduce the episodes of acute exacerbation, in turn the low-grade systemic inflammation is on-going. This process is hardly controlled by local therapy like inhaling medication to the lung. 

   Corticosteroids has been well-known by their systemic anti-inflammatory effect by oral administration; however, they are notorious by their systemic side-effects after a prolonged use.6,71

 Roflumilast, a PDE4 inhibitor, presents anti-inflammation by inhibiting the intracellular c-AMP breakdown. It increases FEV1 when it is concurrently treated with seretide or tiotropium. However, it cannot go with theophylline for the patients. Moreover, it contains subtantial side effects such as nausea, vomiting, abdominal pain, diarrhea, sleep disturbance, and depression leading to average body weight loss of 2kg and withdrawal from the study. Antioxidant such as N-acetylcystein contains no effect on acute exacerbation.9

 
8

 Infliximab, an anti-TNF-(, contains no benefit for COPD patients and potentially induces cancer and pneumonia.
Herbal medicines contain some benefits for patients with COPD regarding lung function and exercise capacity11

 In addition, the measurements have been always focused on FEV1 which has been criticized to be the paramount variable for evaluation of this patient population. Rather, the quality of life and lung function variables other than FEV1 are probably more important than FEV1. 
10

; however, clinical outcomes are mixed due to different study design, pharmacological mechanisms, and different treatment duration and follow-up period.
Rhodiola rosea (L.) is a precious phytomedicine that has grown in high altitudes and cold environments in Tibet and China for many centuries. In Russia and Scandinavia, Rhodiola rosea, also known as golden root, has been used for centuries to cope with the cold Siberian climate and stressful life. Recently, a C. elegans model of stress provided evidence of the adaptogenic effects of Rhodiola (Wiegant et al., 2009), and in rats, Rhodiola effectively prevented stress-induced changes in appetite, physical activity, weight gain, and estrus cycle (Darbinyan et al., 2007; Mattioli et al., 2009). Rhodiola rosea Rhodiola L extract capsule has its anti-inflammatory and anti-oxidative effects and protect muscle tissue during exercise (Abidov et al., 2004). It suppresses the increases of the enzyme activities of serum glutamic pyruvic transaminase, alkaline phosphatase, and creatine kinase elicited by noise (Zhu et al., 2004) so that it selectively attenuates stress-induced anorexia, providing functional anti-stress properties. However, studies on whether Rhodiola improves physical performance have been inconclusive, with some studies showing benefits (De Bock et al., 2004; Darbinyan et al., 2007; Li et al., 2008, Mattioli et al., 2009) and others reporting no significant effectiveness (Walker et al., 2007). 

Animal tests have suggested a variety of beneficial effects of Rhodiola rosea extract (RRE) (Perfumi and Mattioli, 2007). Recently, the efficacy of RRE in the treatment of inflammatory conditions was revealed through rat models of carrageenan-induced paw oedema, formaldehyde-induced arthritis, and nystatin-induced paw oedema (Pooja et al., 2009). RRE was reported to exhibit inhibitory effects against acute and subacute inflammation at a dose of 250 mg/kg body weight. At 200 mg/kg daily, RRE also significantly decreased blood glucose and increased levels of reduced glutathione and the activities of glutathione reductase, glutathione S-transferase, glutathione peroxidase, catalase, and superoxide dismutase in the livers of mice (Kim et al., 2006). Moreover, a Rhodiola dietary supplement (30 mg/ml) supplied every other day was reported to significantly increase the lifespan of Drosophila melanogaster (Jafari et al., 2007). 

Rhodiola has been demonstrated to function as an adaptogen due to its antioxidant potential (Chen etal., 2008). Adaptogens are distinct from other substances in their ability to balance endocrine hormones and the immune system and help the body maintain optimal homeostasis. Adaptogens are proposed to have a normalizing effect on the body and to be capable of either toning down the activity of hyperfunctioning systems or strengthening the activity of hypofunctioning systems. 

Our previous results demonstrated no weight differences across treatment groups (P > 0.05). Furthermore, our pathological examination results (Chou Lin et al., 2011a) are consistent with previous reports (Kim et al., 2006; Pooja et al., 2009), suggesting that daily RRSS doses up to 200 mg/kg body weight and salidroside doses of 4.4 mg/kg body weight had no toxic effect on the brain, heart, liver, spleen, or kidneys in mice. The results of liver and kidney function tests also suggest that Rhodiola rosea extract is safe for use in vivo, at least over a 28-day period.

Among its active components, salidroside is the most widely investigated compound in Rhodiola rosea. Salidroside was reported to dose-dependently restore the H2O2-induced loss of mitochondrial membrane potential and elevate intracellular calcium levels (Zhang et al., 2007). Salidroside significantly reduced amyloid beta peptide (Abeta)-induced cytotoxicity in a dose-dependent manner and also reduced Abeta-mediated intracellular accumulation of reactive oxygen species and malondialdehyde, a product of lipid peroxides, by preventing Abeta-induced decline in antioxidant enzyme activity (Jang et al., 2003). These results suggest that salidroside has protective effects against oxidative stress-induced cell apoptosis (Zhang et al., 2007). Furthermore, salidroside has been reported to protect liver tissue from acetaminophen-induced oxidative damage via prevention or alleviation of intracellular glutathione depletion and oxidation. This finding suggests that salidroside may be a potential antidote against acetaminophen-induced hepatotoxicity (Wu et al., 2008). 

More recently, salidroside has been suggested to possess protective effects against hypoxia-induced cardiomyocyte necrosis and apoptosis by increasing hypoxia-inducible factor-1 expression and subsequently upregulating vascular endothelial growth factor levels (Zhang et al., 2009). Another study suggests that salidroside possesses antiviral activity against coxsackievirus B3 and may represent a potential therapeutic agent for viral myocarditis (Wang et al., 2009). Based on the finding that salidroside from Rhodiola rosea significantly increased the mRNA expression of IL-10 and IFN-γ, but decreased tumour necrosis factor (TNF)-α and IL-2 mRNA expression, Wang et al. (2009) suggested that salidroside may prevent inflammatory responses and strengthen host resistance against virus infection by enhancing the expression of IL-10 and IFN-γ in heart tissues, and suppress myocardial apoptosis and myocardial dysfunction by inhibiting TNF-α and IL-2 mRNA expression. The above findings are partially inconsistent (IL-2) with the results of our study (Chou Lin et al., 2011a). We found that salidroside had immunomodulatory effects on both Th1 cytokines, i.e. IL-2 and IFN-γ, and Th2 cytokines, i.e. IL-4 and IL-10. This difference may be due to the different tissue (heart or serum), expression marker (mRNA or protein), and infection status (virus-infected or uninfected) examined. Furthermore, no dose-dependent immunomodulatory effect was observed for salidroside in our previous study (Chou Lin et al., 2011a). Interestingly, the cytokine modulation effects of salidroside were less prominent than those of RRSS, although the salidroside content in both groups was nearly equal. Our previous study showed that the effects of the individual components alone cannot substitute for or represent the cumulative effects of herbal medicine (Lin et al., 2006). However, this finding is quite different from our recent study, in which serum concentrations of IL-2, IL-4, and IL-10 but not IFN-gamma were significantly increased after treatment with 1 mg/kg body weight cinnamaldehyde, but not significantly affected by treatment with Cinnamomum osmophloeum leaf essential oil groups that contained similar cinnamaldehyde levels (Chou Lin et al., 2011b). Synergistic effects of salidroside and the class of rosavins have been demonstrated (Panossian et al., 2008), and these synergistic effects may underlie the less prominent cytokine modulation effects observed with salidroside compared to RRSS. 

Our previous data suggest that increased secretion of both Th1- and Th2- pattern cytokines in mouse serum can be achieved with RRSS and salidroside treatment, and that the effect of RRSS on cytokine modulation in vivo is dependent on herb dosage and related to the treatment period. The effects of Rhodiola algida and Rhodiola imbricata extracts on the expression of Th1 and Th2 cytokines have recently been analyzed in human peripheral lymphocytes (Li et al., 2009; Mishra et al., 2009). Although different species of the Rhodiola genus were tested, our results are consistent with those of Rhodiola algida, suggesting that both Th1 and Th2 cytokines were upregulated in vivo when mice were fed RRSS. However, our in vivo data differ from those of Rhodiola imbricate, which led to increased expression levels of Th1 cytokines including IL-2 and TNF- but not Th2 cytokines (IL-4 and IL-10) in vitro (Chou Lin et al., 2011a). Moreover, our results demonstrated that IL-2 and IL-4 quickly respond to RRSS treatment in a similar manner, and that IL-10 and IFN- increase to higher levels than IL-2 and IL-4 (Chou Lin et al., 2011a). The higher concentrations of IL-2 and IL-4 produced by RRSS treatment may also reflect the balance between Th1 and Th2 cytokines. Furthermore, the strongest cytokine modulation effects were observed in mice treated with the highest RRSS dosage and synergistic effects may account for the more prominent cytokine modulation effects of RRSS compared to salidroside alone. In addition, no side effects or toxicity were observed in the mice administered RRSS, with no significant weight differences, pathological changes, or abnormal biochemistry indices observed across all groups (Chou Lin et al., 2011a). 
STUDY AIMS
   We hypothesize that add-on Rhodiola L extract capsule to the regular regimen for patients with moderate-to-severe COPD who have a history of stable medication regimen (1) may provide a potential of systemic anti-inflammation and anti-oxidation for these patients, and (2) these effects may reflect in the improvement of the patients’ symptomatology, physiological measurements, quality of life and exercise tolerance.
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	METHODS

[Study design] A randomized, double-blind, placebo-controlled parallel clinical trial.





[Inclusion criteria] We will enroll 60 subjects with:

1. moderate-to-severe COPD patients 
2. aged 40-79 years, 
3. abstaining from cigarette smoking or maintaining a stable dose of cigarette consumption, 
4. no acute exacerbation of COPD, 
5. clinically being stable for one month and longer, 
6. not undergoing exercise training program. 
[Exclusion criteria] Patients should have no 
1. uncontrolled diabetes mellitus by plasma fasting sugar >200 mg/dl, 
2. uremia or CKD stage 5, 
3. chronic heart failureby NYFC III, 
4. cerebrovascular disease, 
5. uncontrolled anemia by Hb < 10 mg/dl,

6. active malignant diseases, 
7. other hospitalized acute illness, 
8. systemic prednisolone > 10 mg per day.

[Randomisation] All legible subjects with moderate-to-severe COPD will be enrolled after signing the informed consent. All subjects will undergo the first set of measurements as follows. All subjects will be allocated in random order, double-blind, and placebo-control. The study group will contain 40 subjects taking Rhodiola L extract capsule Rhodiola L 250mg twice per day for 12 weeks and the control group will contain 20 subjects taking the placebo of the same dose for the same period of time. The placebo medication appears the identical figure and odor to the Rhodiola L extract capsule and is delivered by a pharmacist who is naïve to the measurement items and outcomes. The side effects and serious adverse effects of Rhodiola L extract capsule will be reported every time they occur by the patient and inquired monthly by the study nurse. Twelve weeks later, all subjects will undergo the second set of measurements. Each subject will revisit the out-patient clinic every month, totally four visits for each subject.

[Outcome measurements] 

Primary endpoint: six-minute walk distance in meters at week 12.

Seconadary endpoins

(1) Demographics: age, body weight and height, gender measured by a study nurse

(2) Anthropometrics: mid-arm circumference and triceps skin thickness measured by a dietitian. See below. 

(3) Symptomatology: dyspnea index: visual analog scale (VAS), exertional dyspnea: Borg scale12 and the modified Medical Research Council (mMRC)13, oxygen-cost diagram (OCD)14, cough: COPD assessment test (CAT) score, sputum: amount and color, evaluated by a study nurse

(4) Composite index: BODE15, the sum of B: BMI=body mass index, O: obstruction shown by FEV1%pred, D: dyspnea shown by themMRC.(5) Quality of life: Chronic respiratory disease questionnaire16 (CRDQ), St. George Respiratory disease questionnaire17 (SGRQ), hospital anxiety and depression scale18 (HADS), sleep quality: Epword Sleepiness scale, sex: International Index of Erectile Function (IIEF-5) evaluated by a study nurse.

(6) Lung function and 6-minute walk test (6MWT): spirometry, lung subdivisions, diffusing capacity for carbon monoxide, maximum inspiratory/expiratory pressure performed by a technician at the lung function lab of Da-Ching (大慶) Main Hospital. Protocol: see below. 6MWT19 will performed by the study nurse. Protocol: see below.

(7) Cardiopulmonary exercise test20 and 75% peak-work-rate constant work-rate exercise.21 All exercise tests will be performed by a technician at Zhong Xing (中興) Branch. Protocol: see below.

(8) Episodes of COPD acute exacerbations: recorded by a study nurse. Definition of acute exacerbation: more cough with more yellow sputum than usual or need more prednisolone for rescue or need antibiotics for possible infection or more dyspneic which makes the subject to visit the ER or to be hospitalized. 

(9) Biomarkers: IL-1, TNF-(, CRP, MMP-9.1, IL-4, and IFN-γ. 

[Procedures]
Anthropometric measurements. Triceps skinfold thickness is measured with calipers, while the mid-upper arm circumference is measured with a tapeline. Both measurements are taken midway between the tip of the olecranon process and the acromion process, in the midline of the posterior surface of the extended dominant arm. All measurements are made thrice by an expericenced nutritionist and the middle value is recorded for analysis.

Lung function test protocol. Pulmonary function tests are performed before exercise testing to identify moderate-to-severe COPD. FEV1 is measured with a mass flow sensor spirometer (Yorba Linda, CA, USA) at body temperature, ambient atmospheric pressure, and fully saturated (BTPS). The best of three technically satisfactory readings is used. The total lung capacity (TLC), residual volume (RV), and carbon monoxide diffusing capacity (DLCO) are also measured (Yorba Linda, CA, USA). All the lung function data are obtained after inhaling 400 (g of fenoterol HCl. DLCO is measured by the single-breath technique. Simple volume calibration is conducted with a 3-L syringe before each test. For the predicted race-adjusted values of FEV1, forced vital capacity (FVC), TLC, and DLCO used by the institution, please refer to selected reference.25

.19,22-24

 Maximum inspiratory pressure (MIP) at the mouth is measured at RV with a forceful inspiratory maneuver leading to a sustained maximal effort followed by natural release upon fatigue (Yorba Linda, CA, USA). Maximum expiratory pressure (MEP) is measured at TLC. MIP and MEP are both performed on three occasions with a 1-minute recovery period between efforts. The best result is recorded for analysis. For determining breathing reserve, the direct maximum voluntary ventilation (MVV) is calculated from a 12-second maneuver of rapid and deep breathing as recommended for COPD patients 
Six-minute walk test protocol. The walk tests are conducted in a temperature-controlled corridor. Before and immediately after the walk test, systemic arterial blood pressure and respiratory frequency are measured. The perceived exertion is measured with a modified Borg score at rest, midway through and at the end of the walk. Patients are instructed to walk as far as possible with the help of verbal encouragement by an experienced investigator, as Guyatt et al.26 recom-mended. Patients are allowed to stop to rest if needed. Oxyhaemoglobin saturation determined by pulse oximetry (SPO2) (Ohmeda 3760) and the heart rate readings are stored and later printed out as 15-sec averages. The absolute change in the heart rate in response to walk test is the difference between the baseline and the end. The change in SPO2 is the absolute change from the baseline to the nadir during the walk. Each patient performs two to three repetitions of walk tests separated by 2±4 h of rest. The highest distance walked in the 6 min (D) is recorded in meters. The distance is then converted to D(W by multiplying by the body weight in kilograms.19
Cardiopulmonary exercise test protocol. After acclimating to the computer-controlled and electronic-braked cycle ergometer (Yorba Linda, CA, USA) and a 2-minute rest period, each patient began a 2-minute period of unloaded cycling followed by a ramp-pattern exercise test to the limit of their tolerance. Work rate is selected at a slope of 5 to 20 watts per minute according to pre-determined fitness based on our derived protocol formula.14

 
Twelve-lead electrocardiography, heart rate, oxyhemoglobin saturation (SPO2), 
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E), blood pressure, and Borg score were measured. Heart rate and SpO2 using a pulse oximeter (Ohmeda 3740, BOC Health Care Company, CO, U.S.A.) were measured continuously. Borg score was used to rate the perceived dyspnea from a scale of  0 to 10 during the course of exercise testing following appropriate instruction before exercise testing.28

27

 and the ventilatory equivalents methods. 20

 containing modified V-slope method 12

 Calibrations of the preVentTM pneumotachograph were performed with a 3-L syringe before each test. The O2 and CO2 analysers were calibrated with standard gases. The anaerobic threshold was determined using dual method approach 
The study will cover the expenditure of hospitalization that the adverse events related, although the advert events should be extremely low. The study will offer a 24-h a day service if the participants have any adverse events to report. All the study materials will be preserved safely at our study site.
Biochemical diagnosis

Measurement of routine blood indices, including alanine transaminase (ALT), aspartate aminotransferase (AST), creatinine, and blood urea nitrogen (BUN) detection (Automatic analyzer, ARCO, Biotechnica Instruments, Italy) will be processed at the indicated time.

Cytokine determination

Cytokine determination by ELISA according to the manufacturer’s instructions (Pharmingen, San Diego, CA, USA). Cytokines (IL-1, TNF-(, CRP, MMP-9, IL-4, and IFN-γ) were assayed in triplicate using commercial ELISA kits as described elsewhere (Tsai et al., 2000; Lin et al., 2004; Ho et al., 2005; Huang et al., 2005; Lin et al, 2005a, 2005b, Lin et al., 2006). Using 96-well plates, 100 μl anti-mouse capture antibody diluted 1:250 was added and incubated overnight at 25°C. Serum samples or the standard were added (100 (l/well), and plates were incubated at 25°C for 2 h. After incubation, plates were washed five times with ELISA washing solution, and 100 μl biotinylated anti-mouse monoclonal antibody conjugated to horseradish peroxidase, diluted 1:250 in assay diluents, was added to each well. Plates were incubated at room temperature for 1 h. After incubation, the wells were washed seven additional times with ELISA washing solution using an ELISA washer (Bio-Rad, Hercules, CA, USA). Substrate solution (tetramethylbenzidine, 100 (l) was added, and the plates were incubated at 37°C for 15 min. The reaction was then terminated by the stop solution (2N H2SO4), and absorbance was read at 450 nm with a spectrophotometer (Model 550, Bio-Rad). For every test, a standard curve was also derived for IL-4 and IFN-γ. The range of the standard curve extended from and 15.6 pg–8000 pg for IFN-γ.

試驗品部分(劑量與用法)：
試驗物質類別型態： 紅景天濃縮細粒
衛署藥製第055161號
主要成分： 
處方成分

成分內容

成分數量

成分單位

紅景天

1.5

g

以上生藥製成浸膏0.45g(生藥與浸膏比例1.5：0.45＝3.3：1)

微結晶纖維素

0.35

g

starch
0.2

g

包裝方式：4~1000公克塑膠瓶裝
規格與濃度：500mg/顆
儲存溫度：室溫陰涼通風處
用量用法：紅景天組:成人每日1次、每次1顆 (與食物錯開至少半小時，配溫開水服用)
Statistical analysis：


The intent-to-treat analysis was used in the study. Data were summarized as mean ( standard deviation (SD) or median (interquartile). A linear mixed model was used to compare the means in each variable between pre- and post- interventions and to test these pre-post differences between the study and the placebo groups. For each variable, the comparisons were planned priori and were simultaneously performed by setting up appropriate dummy variables and interactions with random effects in linear mixed models. For non-normal data, the Mann-Whitney test was used. The chi-square test or Fisher exact test was used to compare the proportion of the categorical variables between the two groups. A p value of less than .05 was considered to be statistically significant, and a p value of less than .1 but more than .05 was considered to have a trend. Statistical procedures were performed using the SAS software package version 9.3 (SAS Institute Inc., Cary, NC) and Microcal Origin v 4.0 (Northampton, MA, USA).


We estimated that there was a statistical power of 0.8 for 6MWD, given the 6MWD in the study from 456 meters to 482 meters in the study group and no improvement in the control group, the sample size is 60 subjects including an expected 20% dropout rate.
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  Gantt Chart 
	        monthly
 variables
	1st 
	2nd 
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	5th
	6th
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	statistical analysis
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	reporting
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	cumulation
	8%
	15%
	23%
	34%
	47%
	52%
	61%
	68%
	78%
	82%
	91%
	100%
	


	Investigators’ contribution :

	
	Name
	contribution

	Primary investigator
	Ming-Lung Chuang
	design, data analysis, write the manuscript

	co-PI
	James CC Wei
	design, data analysis, write the manuscript

	co-PI
	Chi-Chang Yang
	Wet Lab analysis and edit the manuscript

	co-PI
	Ming-Chian Yu
	herb medicine consultant and edit the manuscript

	co-PI
	Tzu-Chin Wu
	clinical diagnosis and edit the manuscript

	co-PI
	Thomas CY Tsao
	clinical diagnosis and edit the manuscript

	co-PI
	Yao-Tong Wang
	clinical diagnosis and edit the manuscript

	co-PI
	Chiu-Chong Liu
	clinical diagnosis and edit the manuscript

	co-PI
	Shih-Pin Chen
	clinical diagnosis and edit the manuscript

	co-PI
	Yao-Chern Wang
	clinical diagnosis and edit the manuscript

	study nurse
	曾婉婷
	screening, assist to conduct the study

	study nurse
	郜淑慧
	screening, assist to conduct the study

	study nurse
	楊舒婷
	screening, assist to conduct the study

	study nurse
	陳佳音
	screening, assist to conduct the study


	series no.
	specification
	no
	price
	unit
	total (NT)

	1
	Microcentifuge tubes, pipets, pipet tips, kimwipe, gloves,test tube 
	8


	6,000
	盒
	48,000

	2
	Import RT (A3800) kit
	2
	17,200
	kit
	34,400

	3
	RQ1 RNase-free DNase
	1
	3,000
	vial
	3,000

	4
	ImProm-II Reverse transcriptase
	2
	8,000
	vial
	16,000

	5
	goTaq qPCR master mix
	2
	10,000
	ea
	20,000

	6
	Primer
	364
	32
	mer
	11,648

	7
	RNA spin minikit
	2
	8,500
	kit
	17,000

	8
	PCR tube
	3
	7,000
	box
	21,000

	9
	PCR strip
	3
	7,500
	box
	22,500

	10
	IL-2 ELISA kit
	2
	17,500
	kit
	35,000

	11
	IL-4 ELISA kit
	2
	17,500
	kit
	35,000

	12
	IL-10 ELISA kit
	2
	17,500
	kit
	35,000

	13
	IFN-g ELISA kit
	1
	17,500
	kit
	17,500

	14
	BUN Biochemistry analyses
	1
	11,000
	kit
	11,000

	15
	Creatinine Biochemistry analyses
	1
	11,000
	kit
	11,000

	16
	ALT Biochemistry analyses
	1
	11,000
	kit
	11,000

	17
	AST Biochemistry analyses
	1
	11,000
	kit
	11,000


	no
	item
	use
	multiple
	price
	unit
	total (NT)

	1
	IRB
	review fee
	1
	5000
	time
	5,000

	2
	 pharmacy administration fee
	study drug and placebo 
	1
	60000
	year
	60,000
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