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中 文 摘 要 ： 本研究進行清胃散與其組成生藥中的當歸、生地、黃連、牡

丹皮、升麻的免疫調節的特性。 

活體內的研究顯示，清胃散於每天 1mL 的 25,000 mg/mL 濃

度，對老鼠 3天的急性毒性測試肝功能指數與 28 天的亞急性

毒性測試肝功能指數與腎功能指數皆有意義增高。以 PCR 微

陣列以小檗鹼 5倍 IC50 濃度處理 HT-29, T-47D, 與 BXPC3

細胞，顯示 BCL2L10, HRK, FASLG, LTA, TNF, 與 TNFRSF9

等為主要調控基因。而清胃散對 IL-2, IL-4, IFN-gamma,與 

TNF-alpha 的平均細胞激素濃度與其組成生藥中的個別成分

效果並不相同。清胃散可上調 IL-2, IL-4 與 TNF-alpha，

但下調 IFN-gamma。這結果顯示清胃散的免疫調節的特性無

法由組成生藥中的單一個別成分所取代。 

 

中文關鍵詞： 清胃散、黃連、小檗鹼、細胞激素 

英 文 摘 要 ： The cytokine modulating effects of a herbal medicine, 

Ching-Wei-San, and its individual herbal components, 

Coptidis rhizoma, Angelicae sinensis radix, 

Rehmanniae radixet rhizom, Moutan radicis cortex, and 

Cimicifuga foetida, were evaluated in this study. The 

in vivo results suggested that one milliliter Ching-

Wei-San at the 25,000 mg/mL concentration daily for 

the mice had significantly high levels in the liver 

function indexes in the 3-day acute toxicity test and 

in both the liver and kidney function indexes in the 

28-day subacute toxicity test (P<0.01). By PCR array, 

the major genes, including BCL2L10, HRK, FASLG, LTA, 

TNF, and TNFRSF9, regulated by cells treated with 

berberine at a concentration of 5 times IC50 for 

three different cells, HT-29, T-47D, and BXPC3 were 

revealed. The mean cytokine ratios of IL-2, IL-4, 

IFN-, and TNF- in Balb/c mice treated with 

individual herbal components were shown to be 

different from each other. Ching-Wei-San modulated 

the immunity of mice, up-regulated IL-2, IL-4 and 

TNF-alpha, but down-regulated IFN-gamma. The 

effects of none of the individual herbal components 

alone can substitute for the cumulative effect of 

Ching-Wei-San. 

英文關鍵詞： Ching-Wei-San、Coptidis rhizoma、berberine、cytokine 
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中英文摘要及關鍵詞 

中文 

本研究進行清胃散與其組成生藥中的當歸、生地、黃連、牡丹皮、升麻的免疫調節的特性。 

活體內的研究顯示，清胃散於每天 1mL 的 25,000 mg/mL 濃度，對老鼠 3 天的急性毒性測

試肝功能指數與 28 天的亞急性毒性測試肝功能指數與腎功能指數皆有意義增高。以 PCR

微陣列以小檗鹼 5 倍 IC50 濃度處理 HT-29, T-47D, 與 BXPC3 細胞，顯示 BCL2L10, HRK, 

FASLG, LTA, TNF, 與 TNFRSF9 等為主要調控基因。而清胃散對 IL-2, IL-4, IFN-, 與 

TNF-的平均細胞激素濃度與其組成生藥中的個別成分效果並不相同。清胃散可上調 IL-2, 

IL-4 與 TNF-，但下調 IFN-。這結果顯示清胃散的免疫調節的特性無法由組成生藥中的

單一個別成分所取代。 

關鍵詞: 清胃散、黃連、小檗鹼、細胞激素 

 

英文 

The cytokine modulating effects of a herbal medicine, Ching-Wei-San, and its individual herbal 

components, Coptidis rhizoma, Angelicae sinensis radix, Rehmanniae radixet rhizom, Moutan 

radicis cortex, and Cimicifuga foetida, were evaluated in this study. The in vivo results suggested 

that one milliliter Ching-Wei-San at the 25,000 mg/mL concentration daily for the mice had 

significantly high levels in the liver function indexes in the 3-day acute toxicity test and in both 

the liver and kidney function indexes in the 28-day subacute toxicity test (P<0.01). By PCR array, 

the major genes, including BCL2L10, HRK, FASLG, LTA, TNF, and TNFRSF9, regulated by 

cells treated with berberine at a concentration of 5 times IC50 for three different cells, HT-29, 

T-47D, and BXPC3 were revealed. The mean cytokine ratios of IL-2, IL-4, IFN-, and TNF- in 

Balb/c mice treated with individual herbal components were shown to be different from each 

other. Ching-Wei-San modulated the immunity of mice, up-regulated IL-2, IL-4 and TNF-, but 

down-regulated IFN-. The effects of none of the individual herbal components alone can 

substitute for the cumulative effect of Ching-Wei-San. 

關鍵詞: Ching-Wei-San、Coptidis rhizoma、berberine、cytokine 

 



報告內容 

Several lines of evidence have revealed that cytokines play important roles not only in tissue 

homeostasis but also in the pathogenesis of many infectious diseases. The known actions of 

cytokines suggest that these molecules hold a great potential for modulating the host immune 

response and enhancing tissue regeneration. Recent research on biological activities in the 

normal periodontium and the pathogenesis of periodontal diseases has clarified the involvement 

of various cytokines in the biological activities observed in the sites (Okada and Murakami, 

1998). It has been shown by many investigators that IL-1, IL-1, IL-6, IL-8, and TNF- can be 

detected in gingival crevicular fluid (Rossomando et al., 1990; Geivelis et al., 1993; Payne et al., 

1993). Several studies also have shown that there are more abundant Th2 than Th1 cells in 

various diseased periodontal tissues (Yamazaki et al., 1995, 1997; Sigusch et al., 1998; Lappin et 

al., 2001). Thus, directing or influcing Th1 vs. Th2 differentiation could have impact on the 

development and/or progression of the periodontal disease. Presently, it is not clear how the 

innate immune system interacts with acquired immune responses to enforce and/or generate 

overall anti-bacterial immunity and the subsequent cytokine profile involved at the onset of the 

periodontal disease or more stable lesions (i.e. gingivitis) (Taubman and Kawai, 2001; Teng, 

2002). It may, however, be possible, once the technology is optimized, to apply cytokine therapy 

to resolve periodontal infections. Such therapeutic measures hold promise not only in the 

resolution of periodontal infections, but also in the treatment of other diseases of the oral cavity 

(Riccelli et al., 1995).  

Chinese people have used traditional Chinese herbal medicines to treat periodontal diseases for 

hundreds of years. Some Chinese medicine can prevent periodontal diseases efficiently by 

enhancing the immune system of the host. It has been reported that three Chinese herbal 

composites, Conth Su, Chi Tong Ning, and Xi Gua Shuang, and the major components of these 

composites, can effectively inhibit periodontal bacterial growth without causing cell mutation 

(Chan et al., 2003). Our previous study suggested that predominantly TH2-pattern cytokines can 

be achieved in mice serum with a dietary combined dose-dependent herb-soaked solution, Yi-fey 

Ruenn-hou tea (Lin et al., 2004). A Chinese medicine, Ching-Wei-San, which is composed of 

Coptidis rhizoma, Angelicae sinensis radix, Rehmanniae radixet rhizom, Moutan radicis cortex, 

and Cimicifuga foetida, has been used for periodontal diseases since the Yuan dynasty in China 

(A.D. 1279-1368)(Zhang and Li, 2000). However, the mechanism remains unclear. In the present 

study, the antimicrobial and cytokine regulatory effects of different prepared (combined or 

individual decocted) Ching-Wei-San and their individual herbal components were studied and 

compared. The information revealed in the present study may be helpful in using Ching-Wei-San 

safely and across a wide spectrum of patients in the clinical resolution of periodontal diseases. 

 



Materials and Methods  

Animals 

In this study, the Institutional Guidelines for Animal Experiments (Animal Center, Chung Shan 

Medical University) were followed for animal care and use. All the SPF (specific pathogen-free) 

Balb/c female mice, 8–week-old, used in this study were purchased from the National 

Laboratory Animal Center, Taipei, Taiwan. These animals were raised at a temperature of 25 ± 

1℃ and in 55 ± 5% relative humidity with 12 h light exposure daily in the animal center of 

Chung Shan Medical University.  

 

Preparation of herbal medicines 

The constituent proportion of Angelicae sinensis radix, Rehmanniae radixet rhizom, Coptidis 

rhizoma, Moutan radicis cortex and Cimicifuga foetida was 0.6:0.6:0.6:1:2 (weight of dried 

herbs), respectively, according to the component instructions of the Committee on Chinese 

Medicine and Pharmacy, Department of Health, Taiwan, R.O.C. These five components, 

individually or in combination, were added in a beaker with a 10-fold volume of water, and 

heated to 100℃ as individual or combined decocted, respectively. The hot complex was allowed 

to cool down and then filtered by Whatman filter papers for 4 times. In this way (Lin, 2002), the 

collected filtrate was concentrated using cryogenic dry to prepare a stock Ching-Wei-San extract 

at 25,000 mg/mL. This stock solution was then used to prepare various test solutions by dilution 

with distilled water. The individual decocted (ID) Ching-Wei-San extract of Angelicae sinensis 

radix (62.5 mg/mL), Rehmanniae radixet rhizom (62.5 mg/mL), Coptidis rhizome (62.5 mg/mL), 

Moutan radicis cortex (104 mg/mL), and Cimicifuga foetida (208 mg/mL) was decocted 

separately in the similar way. The individual decoction of the herbs were combined and then 

diluted to 500 mg/mL for testing to compare with the traditionally combined preparation. 

Tetracycline (250 mg/mL) for reducing oral microbes and periodontal symptoms in clinical 

patients was used as the positive control. Distilled water was used as the normal control.  

  

Acute toxicity test and subacute toxicity test 

Eight-week-old Balb/C mice were used for acute and subacute toxicity tests treated with 

different concentrations (125, 250, 500, 1,000, 5,000, 10,000, and 25,000 mg/mL) of 

Ching-Wei-San, its individual herbal components, or distilled water (negative control) one 

milliliter daily for each of the groups of ten mice. The toxicity was investigated for 72 hours. For 

the subacute toxicity test, a similar approach was used for 28 days. Body weight was measured 

every week. The mice were sacrificed for blood routine index, including ALT, AST, creatinine, 

and BUN detection (Automatic analyzer, ARCO, Biotechnica Instruments, Italy) at the indicated 

time, respectively. The autopsy of the mice was examined by H&E staining.  

 



H&E staining 

All specimens were examined by routine fixation with H&E staining. All brains, hearts, livers, 

spleens, and kidneys were fixed immediately in a 10% formalin solution overnight at 4°C and 

embedded in paraffin. Serial sagittal sections 5 m thick were cut, and stained with H&E for 

histological study. 

 

PCR array  

The RT2 Profiler PCR Array was manipulated according to the manufacture's instruction 

(Qiagen, Hilden, German). Briefly, the experimental extracted RNA samples were converted 

into first strand cDNA, the template for the polymerase chain reaction. Then, template was 

combined with an instrument-specific and ready-to-use RT2 Real-Time™ SYBR Green PCR 

master mix. Equal aliquots of this mixture was added to each well of the same PCR Array plate 

containing the pre-dispensed gene-specific primer sets, and PCR was performed. The 

instrument’s software was used to calculate the threshold cycle (Ct) values for all genes on all 

PCR Arrays. Finally, fold-changes in gene expression for pair-wise comparison using the DDCt 

method were calculated. The regulated fold-changes were compared for “before” and “after” 

treatment related to a housekeeping gene. The consistency in the housekeeping genes’ Ct values 

was examined by choosing the proper normalization method. The built-in ACTB titration 

checks the linearity of the assay results. The negative controls insure a lack of DNA 

contamination and set the threshold for the absent / present call. 

 

Cytokine ELISA tests   

Combined or individual decocted Ching-Wei-San at the concentration of 125, 250, 500, 1,000, 

5,000, 10,000, or 25,000 mg/mL, its individual herbal components, or distilled water, were 

administered by gavages for one concentration, one milliliter daily for each of the twenty 

8-week-old Balb/c mice. Five mice were sacrificed at the end of each week for four weeks after 

the regimen commenced. Sera were separated from the blood samples of sacrificed mice by 

centrifugation at 3,500×g for 15 min, and aliquoted and stored at -70℃ until required for 

cytokine assay. The cytokines (IL-2, IL-4, IFN-γand TNF-) were assayed in triplicate using 

commercial ELISA kits (Pharmingen, San Diego, CA, USA), following the manufacturer’s 

instructions as described before (Tsai et al., 2000; Lin et al., 2004; Ho et al., 2005; Huang et al., 

2005; Lin et al, 2005a, 2005b). A standard curve was also derived for IL-2, IL-4, IFN-γand 

TNF-.  

 

Statistical analysis 

Data for the cytokines and biochemical index are shown as mean ± S.D. The Wilcoxson rank 



sum test was used for comparing the weight difference and cytokine ratio between the 

experimental group and the control group. P values < 0.01 were taken as significant.  

 

Results 

Acute and subacute toxicity tests 

For the acute and subacute toxicity test, Ching-Wei-San, its individual herbal components, or 

distilled water, were administered one milliliter daily for each of the groups of ten 8-week-old 

Balb/c mice. The mean body weight of all the mice before test was 28.8±0.9 gms. The 

concentrations of Ching-Wei-San used were 125, 250, 500, 1,000, 5,000, 10,000, and 25,000 

mg/mL, the doses administered for each tested group therefore were approximately 4.3, 8.7, 17.4, 

34.7, 173.6, 347.2, and 868.1 mg/kg, respectively. The weight and physiological characteristics 

of the mice were recorded for each group for 28 days. No mice in any group died or were 

wounded during the experimental period. Moreover, there was no significant change in body 

weight observed for the mice treated with Ching-Wei-San except for the 25,000 mg/mL group. 

The mean weights at week 1, week 2, week 3, and week 4 were 28.81.1, 28.90.9, 29.20.9, 

and 29.91.2 gms, respectively, for the normal control (distilled water) group, while were 

28.11.2, 26.60.8, 26.21.0, and 25.81.1 gms, respectively, for the 25,000 mg/mL group. The 

25,000 mg/mL group showed a significant decrease (P<0.05) in weight beginning the second 

week, as well as in their appetite and moving activity.  

The levels of liver function (ALT and AST) and kidney function (creatinine and BUN) indexes in 

the serum of the mice were also detected after 3-day and 28-day treatments (Table 1). There was 

no significant change (P>0.01) among the different groups in the acute toxicity test, except for 

the liver function indexes of the 25,000 mg/mL group (P<0.01). Moreover, in the subacute 

toxicity test, the 25,000 mg/mL group showed significantly high levels in both the liver and 

kidney function indexes (P<0.01). However, no pathological lesion or change was noted by H&E 

staining in the brain, heart, liver, spleen, or kidneys of the mice given a 28-day one milliliter 

daily 25,000 mg/mL Ching-Wei-San treatment (histology data not shown). 

 

PCR array  

The major genes regulated by cells treated with berberine at a concentration of 5 times IC50 for 

three different cells, HT-29, T-47D, and BXPC3 were detected by PCR array. The cells were 

treated for 24 hours and the regulated fold-changes were compared for “before” and “after” 

treatment related to a housekeeping gene. The major genes, including BCL2L10, HRK, FASLG, 

LTA, TNF, and TNFRSF9, were revealed (Fig. 1). 

 

Cytokine modulating effect of Ching-Wei-San and its individual herbal components on 

healthy Balb/c mice  



Mice were divided into several groups and treated as described in the Materials and Methods 

section. The mean cytokine values of the normal control (distilled water) group at week 1, week 

2, week 3, and week 4 were 4.14 0.45, 4.610.51, 4.190.39, and 4.710.42 pg/mL, 

respectively, for IL-2, 0.390.12, 0.480.13, 0.430.09, and 0.510.12 pg/mL, respectively, for 

IL-4, 2.200.31, 2.020.26, 1.980.17, and 2.150.26 pg/mL, respectively, for IFN-, and 15.38 

 4.62, 16.315.51, 17.225.82, and 16.387.29 pg/mL, respectively, for TNF-. Comparing the 

cytokine values of treated groups with control, the results demonstrated that the ratios of 

cytokines, i.e. IL-2, IL-4, IL-6, IFN-and TNF-, were different for different concentrations of 

the Ching-Wei-San and its individual herbal components. Table 2 shows the mean cytokine ratios 

of IL-2, IL-4, IFN-, and TNF- in Balb/c mice treated with Ching-Wei-San and its individual 

herbal components for 4 weeks, compared with a normal control group. The level of IL-2 was 

increased in the BALB/c mice in the first 2 weeks after treatment with both preparations of 

Ching-Wei-San and most of its individual herbal components, i.e. Angelicae sinensis radix, 

Rehmanniae radixet rhizom, Coptidis rhizoma, and Moutan radicis cortex. IL-2, IL-4, and 

TNF- were up-regulated with the increase of the concentration of combined decocted 

Ching-Wei-San, compared with the normal control, however, the IFN-γ of mice in the 

Ching-Wei-San-treated groups and the 250 mg/mL tetracycline positive control group were 

down-regulated. IFN- was the only cytokine decreased by either combined or individual 

decocted Ching-Wei-San treatment. The effect of IFN-down-regulation was also demonstrated 

by Angelicae sinensis radix, Cimicifuga foetida, and tetracycline. The mean cytokine ratios of 

IL-2, IL-4, IFN-, and TNF- in Balb/c mice treated with individual herbal components were 

shown to be different from each other during the 4-week period. Angelicae sinensis radix was 

found to up-regulate IL-2 and TNF-but down-regulate IL-4 and IFN- serum concentrations. 

Rehmanniae radixet rhizome, Coptidis rhizoma, and Moutan radicis cortex up-regulated all of 

the 4 tested cytokines. Cimicifuga foetida up-regulated IL-4 and TNF-, down-regulated IFN-, 

but showed no effect on IL-2. Tetracycline down-regulated IL-2, IL-4, and IFN-however, 

TNF-was the only cytokine not affected.   

 

Discussion 

Ching-Wei-San has been used for periodontitis for many hundred of years in China (Zhang and 

Li, 2000). Immune regulation is associated with T-helper (Th) type cells and their cytokine 

production. IL-4 was secreted by Th2 cell; Th1 cells secreted IL-2 and IFN-γ. One report 

concluded that Th1 cells were associated with cell-mediated immunity and Th2 cells were related 

to humoral immunity (Mosmann and Coffman, 1989). Cytokines present during immune 

responses have a tremendous influence on resistance/susceptibility to oral diseases, including 

periodontal disease and oral infections, and may also play a role in preventing infection-induced 



immunopathology (Okada and Murakami, 1998; Bartova et al., 2000; Ebersole et al., 2000; 

Seymour and Gemmell, 2001; Yamazaki et al., 2003). Fujihashi et al. (1994) demonstrated the 

absence of mRNA for IL-2 and IL-4 production but significant levels mRNA for IL-5 and IL-6 

production in gingival mononuclear cells isolated from lesional sites of adult periodontitis. The 

absence of IL-2 would be an indication of the absence Th0/Th1 CD4+ cells, and the absence of 

IL-4 would suggests that certain Th2 activities may not be occurring, such as the activation of 

resting B cells. Some report suggested that the cytokine levels in gingival crevicular fluid were 

closely associated with the the severity of inflammatory response and/or periodontal tissue 

destruction (Masada et al., 1990; Stashenko et al., 1991). Recently, it has been demonstrated that 

IL-4 concentrations were lower at sites of chronic periodontitis (Mogi et al., 1999) and IFN- 

concentrations were significantly greater within giniva adjacent to 3 to 6 mm diseased sites 

(Johnson and Serio, 2005). Masada et al. (1990) demonstrated that IL-1 levels were elevated in 

gingival crevicular fluid at periodontis sites and that marked reductions of total IL-1 levels were 

observed following effective treatment. The Th1/Th2 picture is not clear at present, however, the 

possibility that the mechanism of the antimicrobial effect of Ching-Wei-San is related to the 

cytokine modulation of its individual herbal components cannot be excluded. In this study, the 

results suggested that Ching-Wei-San modulated the immunity of mice, up-regulated IL-2, IL-4 

and TNF-, but down-regulated IFN-. The results also demonstrated that the 

IFN-down-regulation effect of Ching-Wei-San was achieved by Angelicae sinensis radix and 

Cimicifuga foetida, although their antimicrobial effects were not impressive. Notably, it was 

reported that minocycline, a tetracycline derivative, exerted an inhibitory effect on TNF-and 

IFN- production by stimulated T
 
cells, whereas the production of IL-6 remained unaffected; the 

addition of minocycline to lipopolysaccharide-stimulated
 
monocytes led to a dose-dependent 

increase in TNF-and IL-6
 
production, which was paralleled by an enhancement of TNF- 

mRNA
 

synthesis (Kloppenburg et al., 1996). In this study, tetracycline was found to 

down-regulate IL-2, IL-4, and IFN- secretion in vivo, whereas the level of TNF- remained 

unaffected. The effects of tetracycline on IL-2 and IL-4, which were in contrast to those of 

Ching-Wei-San, require further study and an examination of their beneficial effects on 

periodontal diseases. 

In summary, the results suggested that Ching-Wei-San is safe for use in vivo (Lu and Kacew, 

2002), at least in a 28-day period. The results suggested that one milliliter Ching-Wei-San at the 

25,000 mg/mL concentration daily for the mice had no toxic effect on organs, e.g. the brain, 

heart, liver, spleen, and kidneys, by pathological examination. However, for the 25,000 mg/mL 

group, a decrease in weight beginning the second week, as well as in their appetite and moving 

activity was observed. Moreover, there were significantly high levels in the liver function 

indexes of the 25,000 mg/mL group in the 3-day acute toxicity test and in both the liver and 

kidney function indexes in the 28-day subacute toxicity test (P<0.01). Both combined and 



separately decocted preparations showed comparable antimicrobial and cytokine modulating 

effects, although minor differences could be observed. The antimicrobial and cytokine 

modulating effects of individual herbal components varied with each others to a great extent, and 

were not consistent with those of either combined or separately decocted preparations of 

Ching-Wei-San. With antimicrobial activity it appears that Coptidis Rhizoma is the most potent 

(Lin et al., 2006). However, when cytokine modulating effects were taken into consideration, 

none of the individual herbal components alone could substitute for the cumulative 

(antimicrobial and cytokine modulating) effects of Ching-Wei-San. Based on these results, the 

effects of none of the individual herbal components alone can substitute for the cumulative 

effects of Ching-Wei-San. Further investigation into the comparison of different preparations, 

different concentrations of Ching-Wei-San and its individual herbal components for clinical 

applications in periodontal therapy, or other bacterial infections, is encouraged. 
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TABLE TITLES: 

Table 1. The effect of Ching-Wei-San and its individual herbal components on biochemical 

indexes for liver and kidney function, in 3-day or 28-day treatment regimens (n=10). For 

individual decocted (ID) Ching-Wei-San, only a 500 mg/mL concentration was used in this study, 

to compare with the traditionally combined preparation. 

 

Table 2. The ratio of the mean cytokines (IL-2, IL-4, IFN-, and TNF-concentration in 

BALB/c mice (n=5) treated with Ching-Wei-San or its individual herbal components for 4 weeks 

compared with the normal control (distilled water) group. 

 

 

FIGURE LEGEND 

Figure 1. The major genes regulated by cells treated with berberine at a concentration of 5 times 

IC50 for three different cells, HT-29, T-47D, and BXPC3 detected by PCR array. The cells were 

treated for 24 hours and the regulated fold-changes were compared for “before” and “after” 

treatment related to a housekeeping gene.  (+: up regulation; -: down regulation) 

 



Table 1. The effect of Ching-Wei-San and its individual herbal components on biochemical indexes for liver and kidney function, with 

3-day or 28-day treatments (n=10). For individual decocted (ID) Ching-Wei-San, only a 500 mg/mL concentration was used in this study, 

to compare with the traditionally combined preparation. 

 

Reagents (mg/mL) AST（IU/L） ALT（IU/L） Creatinine（mg/dl） BUN（mg/dl） 

3-day 

Ching-Wei-San 125 68. 6±13.2 51.4±10.2 0.42±0.10 30.4±3.8 

Ching-Wei-San 250 71.9±12.4 49.6±9.5 0.46±0.08 28.6±4.6 

ID-Ching-Wei-San 500 62.5±11.3 50.8±7.6 0.42±0.09 27.4±6.1 

Ching-Wei-San 500 66.7±10.5 53.0±8.3 0.45±0.11 26.8±6.3 

Ching-Wei-San 1,000 58.2±9.4 43.0±4.3 0.50±0.07 30.9±2.7 

Ching-Wei-San 5,000 59.0±7.6 44.2±3.6 0.46±0.04 26.9±1.8 

Ching-Wei-San 10,000 69.5±14.5 49.8±6.9 0.42±0.07 27.8±4.0 

Ching-Wei-San 25,000 109.2±12.1* 77.3±6.4* 0.48±0.04 32.5±4.2 

Distilled water 89.2±8.8 55.4±3.7 0.48±0.06 29.6±5.6 



28 days 

Ching-Wei-San 125 88.6±14.4 64.4±10.6 0.51±0.09 38.4±7.8 

Ching-Wei-San 250 94.6±15.2 59.8±11.2 0.50±0.11 39.5±8.2 

ID-Ching-Wei-San 500 88.6±13.7 59.1±6.5 0.51±0.10 36.7±3.7 

Ching-Wei-San 500 97.8±12.1 57.7±7.6 0.53±0.09 38.2±2.3 

Ching-Wei-San 1,000 87.0±9.8 58.4±6.2 0.45±0.07 35.6±4.1 

Ching-Wei-San 5,000 95.7±10.4 64.0±8.8 0.47±0.06 36.6±5.7 

Ching-Wei-San 10,000 90.4±15.4 61.5±9.0 0.43±0.04 32.8±2.0 

Ching-Wei-San 25,000 168.6±18.9* 93.6±10.5* 0.84±0.15* 62.0±12.6* 

Distilled water 94.3±15.9 62.2±7.4 0.46±0.05 37.2±6.5 

      ID-Ching-Wei-San: individual decocted Ching-Wei-San; *: statistically significant difference (P<0.01) 



Table 2. The ratio of the mean cytokines (IL-2, IL-4, IFN-, and TNF-concentration in BALB/c mice (n=5) treated with Ching-Wei-San or its 

individual herbal components for 4 weeks compared with the normal control (distilled water) group. 

Reagents (mg/mL) IL-2 IL-4 IFN- TNF- 

1st week 2nd week 3rd week 4th week 1st week 2nd week 3rd week 4th week 1st week 2nd week 3rd week 4th week 1st week 2nd week 3rd week 4th week 

Ching-Wei-San 125  
6.33±

0.48
＋
 

2.47±

0.24
＋
 

1.47±

0.16 

1.27±

0.19 

2.67±

0.23
＋
 

2.26±

0.21
＋
 

1.24±

0.31 

1.17±

0.18 

0.82±

0.24 

0.48±

0.21
－
 

0.44±

0.19
－
 

0.30±

0.11
－
 

2.41±

0.26
＋
 

1.46±

0.31 

1.23±

0.34 

1.04±

0.21 

Ching-Wei-San 250  
7.26±

0.37
＋
 

2.83±

0.32
＋
 

1.64±

0.21 

1.42±

0.22 

3.37±

0.22
＋
 

2.76±

0.18
＋
 

1.71±

0.26 

1.45±

0.27 

0.48±

0.09
－
 

0.32±

0.13
－
 

0.22±

0.07
－
 

0.20±

0.06
－
 

2.73±

0.24
＋
 

1.72±

0.32 

1.34±

0.24 

1.32±

0.26 

Ching-Wei-San 500  
8.16±

0.67
＋
 

3.74±

0.33
＋
 

2.41±

0.31
＋
 

2.11±

0.34
＋
 

4.25±

0.35
＋
 

4.19±

0.41
＋
 

2.42±

0.37
＋
 

2.14±

0.28
＋
 

0.42±

0.08
－
 

0.41±

0.06
－
 

0.21±

0.07
－
 

0.11±

0.06
－
 

3.11±

0.30
＋
 

2.64±

0.24
＋
 

2.40±

0.20
＋
 

2.11±

0.18
＋
 

ID-Ching-Wei-San 500  
8.11±

0.85
＋ 

3.65±

0.41
＋
 

2.52±

0.51
＋
 

2.10±

0.25
＋
 

3.64±

0.44
＋
 

3.48±

0.40
＋
 

2.61±

0.29
＋
 

2.14±

0.23
＋
 

0.71±

0.14 

0.55±

0.10 

0.21±

0.06
－
 

0.10±

0.05
－
 

3.32±

0.51
＋
 

2.76±

0.34
＋
 

2.31±

0.27
＋
 

2.21±

0.28
＋
 

Ching-Wei-San 1,000 
8.79±

0.61
＋
 

4.62±

0.36
＋
 

2.63±

0.42
＋
 

2.23±

0.33
＋
 

5.86±

0.64
＋
 

4.76±

0.55
＋
 

4.13±

0.46
＋
 

2.66±

0.27
＋
 

0.24±

0.06
－
 

0.24±

0.04
－
 

0.13±

0.05
－
 

0.09±

0.03
－
 

3.65±

0.38
＋
 

2.94±

0.41
＋
 

2.55±

0.31
＋
 

2.43±

0.32
＋
 

Angelicae sinensis radix 
4.35±

0.46
＋
 

4.11±

0.33
＋
 

1.64±

0.23 

1.66±

0.21 

0.46±

0.03
－
 

0.37±

0.07
－
 

0.41±

0.08
－
 

0.36±

0.08
－
 

0.72±

0.17 

0.46±

0.13
－
 

0.12±

0.07
－
 

0.07±

0.04
－
 

2.38±

0.26
＋
 

2.46±

0.44
＋
 

3.24±

0.45
＋
 

2.86±

0.37
＋
 

Rehmanniae radixet rhizom 
4.65±

0.33
＋
 

2.64±

0.18
＋
 

1.87±

0.19 

1.61±

0.16 

1.87±

0.44 

4.21±

0.45
＋
 

2.65±

0.38
＋
 

2.77±

0.42
＋
 

3.17±

0.34
＋
 

4.25±

0.42
＋
 

3.44±

0.47
＋
 

2.88±

0.34
＋
 

1.46±

0.27 

2.13±

0.24
＋
 

2.34±

0.33
＋
 

2.44±

0.31
＋
 

Coptidis Rhizoma 
4.76±

0.27
＋
 

2.34±

0.28
＋
 

1.44±

0.25 

1.57±

0.34 

2.79±

0.32
＋
 

3.21±

0.28
＋
 

2.97±

0.44
＋
 

2.64±

0.31
＋
 

2.66±

0.33
＋
 

4.11±

0.39
＋
 

3.59±

0.46
＋
 

2.46±

0.37
＋
 

4.54±

0.46
＋
 

4.21±

0.41
＋
 

4.05±

0.36
＋
 

3.68±

0.43
＋
 

Moutan radicis cortex 
4.81±

0.25
＋
 

2.64±

0.22
＋
 

1.52±

0.26 

1.34±

0.33 

8.76±

1.28
＋
 

8.16±

0.98
＋
 

5.64±

0.76
＋
 

4.53±

0.49
＋
 

2.55±

0.34
＋
 

4.37±

0.64
＋
 

1.92±

0.28 

1.88±

0.22 

8.62±

1.86
＋
 

3.77±

1.13
＋
 

3.82±

0.84
＋
 

3.60±

0.49
＋
 

Cimicifuga foetida 
1.86±

0.20 

2.16±

0.17
＋
 

1.87±

0.17 

1.67±

0.22 

3.33±

0.46
＋
 

3.84±

0.53
＋
 

8.73±

1.63
＋
 

4.94±

0.76
＋
 

0.11±

0.05
－
 

0.21±

0.03
－
 

0.20±

0.04
－
 

0.22±

0.03
－
 

3.13±

0.61
＋
 

4.16±

0.51
＋
 

4.28±

0.42
＋
 

3.84±

0.40
＋
 



Tetracyclin 
4.85±

0.31
＋
 

4.25±

0.25
＋
 

4.31±

0.29
＋
 

4.13±

0.34
＋
 

0.48±

0.51
－
 

0.42±

0.08
－
 

0.33±

0.07
－
 

0.37±

0.07
－
 

0.23±

0.08
－
 

0.21±

0.06
－
 

0.18±

0.05
－
 

0.18±

0.05
－
 

1.12±

0.13 

1.21±

0.16 

1.34±

0.26 

1.44±

0.22 

Distilled water 
1..00±

0.27
＋
 

1.00±

0.21
＋
 

1.00±

0.28
＋
 

1.00±

0.27
＋
 

1.00±

0.18
－
 

1.00±

0.12
－
 

1.00±

0.09
－
 

1.00±

0.09
－
 

1.00±

0.11
－
 

1.00±

0.07
－
 

1.00±

0.08
－
 

1.00±

0.07
－
 

1.00±

0.11 

1.00±

0.13 

1.00±

0.16 

1.00±

0.15 

ID-Ching-Wei-San: individual decocted Ching-Wei-San; +: ratio ≧ 2.00; －: ratio ≦ 0.50.  

 



 

Gene symbol Fold up- or 

downregulation; 

T-47D-B 

/T-47D-N 

Fold up- or 

downregulation; 
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Fig. 1. The major genes regulated by cells treated with berberine at a concentration of 5 times IC50 for three different cells, HT-29, T-47D, and 

BXPC3 detected by PCR array. The cells were treated for 24 hours and the regulated fold-changes were compared for “before” and “after” 

treatment related to a housekeeping gene.  (+: up regulation; -: down regulation) 
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