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Abstract
Ulcerative colitis (UC) is a chronic inflammatory bowel 
disease that may become intractable when treated with 
conventional medications such as aminosalicylates, 
corticosteroids, and azathioprine. The herbal medicine 
Qing Dai has traditionally been used in Chinese medi-
cine to treat UC patients, but there is a lack of pub-
lished data on the efficacy of Qing Dai in UC treatment. 
We report several cases of patients with intractable 
UC who take Qing Dai in a retrospective observational 
study. Furthermore, we explore the mechanisms of ac-
tion of Qing Dai. Nine patients with active UC who re-
ceived conventional medications but wished to receive 
Qing Dai as an alternative medication were included 
in our analysis. The UC severity level was determined 
based on the clinical activity index (CAI). Additionally, 5 
of the 9 patients were endoscopically evaluated accord-
ing to the Matts grading system. Each patient received 

2 g/d of Qing Dai orally and continued taking other 
medications for UC as prescribed. Electron spin reso-
nance was applied to explore the mechanisms of action 
of Qing Dai. After 4 mo of treatment with Qing Dai, the 
CAI score decreased from 8.3 ± 2.4 to 2.4 ± 3.4 (mean 
± SD; P  < 0.001). Similarly, the endoscopic Matts grade 
decreased from 3.4 ± 0.5 to 2.2 ± 0.8 (P  = 0.02). Six 
of 7 patients who were on prednisolone upon enroll-
ment in the study were able to discontinue this cortico-
steroid. Electron spin resonance revealed that Qing Dai 
possesses strong hydroxyl radical scavenging activity. 
Qing Dai showed significant clinical and endoscopic ef-
ficacy in patients who failed to respond to conventional 
medications. Scavenging of hydroxyl radicals appears 
to be a potential mechanism through which Qing Dai 
acts, but the significance of the scavenging ability of 
Qing Dai with respect to the anti-inflammatory effect in 
UC patients warrants further investigation.
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Core tip: Nine intractable ulcerative colitis patients us-
ing the herbal medicine Qing Dai were observed in a 
retrospective observational study. After 4 mo of treat-
ment, clinical activity and endoscopic findings improved 
dramatically in most patients. Electron spin resonance 
revealed that Qing Dai has a strong radical scavenging 
effect.
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INTRODUCTION
The prevalence of  ulcerative colitis (UC) is increasing 
worldwide and has reached a total of  130000 cases in 
Japan. Clinical practice guidelines issued by the Japanese 
Ministry of  Health, Labor and Welfare recommend 
aminosalicylates, sulfasalazine, or 5-aminosalicylic acid 
(5-ASA) followed by corticosteroids [prednisolone (PSL)] 
or azathioprine (AZA) as the standard treatment for UC 
patients. Recently, infliximab (IFX) and tacrolimus have 
become available and are used clinically as novel medica-
tions for patients with UC. However, some patients do 
not respond to these pharmacological interventions; UC 
in such patients is called refractory or intractable. The 
herbal medicine Qing Dai is also known as Indigo natu-
ralis and is extracted from plants such as Strobilanthes cusia 
and Isatis tinctoria. Qing Dai contains natural ingredients 
such as indigo, indirubin, isoindigotin, and nimbosterol. 
In China, Qing Dai has been traditionally used as an an-
tipyretic, an antiphlogistic, and as a hemostatic remedy. 
Qing Dai enemas have been used for ulcerative proctitis 
and are currently described in Chinese medical guidelines 
for the treatment of  UC. However, until now, no report 
has been published describing the efficacy of  orally ad-
ministered Qing Dai in UC patients.

CASE REPORT
Cases
Nine UC patients (7 men and 2 women, listed in Table 
1) who voluntarily received Qing Dai between 2008 and 
2011 were retrospectively evaluated. Patients who did 
not respond to 5-ASA and PSL or IFX were defined as 
“intractable”. One patient who was not intractable but 
refused to add PSL or IFX was included in the analy-
sis. The average age of  the patients was 34 years with a 
range of  16-75 years. All patients purchased Qing Dai 
from Seishinshoyakudo (Tokyo, Japan), a company that 
imports Qing Dai from China and sells it at a price of  
4200 Japanese yen (US $50) per 500 g. Qing Dai was 
provided as powder, and each patient took 1 g of  Qing 
Dai orally twice a day without wrapping, according to the 
manufacturer’s recommendations. All 9 patients were on 
5-ASA, and 7 patients were also on PSL. 5-ASA and PSL 
were taken at the recommended dose for at least 8 wk 
prior to the initiation of  Qing Dai; however, unique cases 
include patient D, whose pharmacological regimen was 
changed from 3 g/d of  Pentasa (Ferring Pharmaceuticals, 
Malmö, Sweden) to 3.6 g/d of  Asacol (Warner Chilcott, 
Dublin, Ireland) 4 d before the start of  Qing Dai and 
patient F, whose prescription was changed from 4 g/d of  
Pentasa to 3.6 g/d of  Asacol 3 d before taking Qing Dai. 
The clinical activity index (CAI)[1] of  the patients before 
taking Qing Dai and 1, 2, and 4 mo after initially taking 
Qing Dai and the endoscopic Matts grade[2] before and 
after treatment with Qing Dai were retrospectively col-
lected from clinical records because those data had been 
routinely recorded for all UC patients.

Electron spin resonance
To investigate the mechanisms of  action of  Qing Dai, we 
performed electron spin resonance (ESR) spectroscopy 
by using the spin-trapping reagent 5-(2,2-dimethyl-1,3-
propoxy cyclophosphoryl)-5-methyl-1-pyrroline N-oxide 
(CYPMPO)[3]. Hydroxyl radicals were produced in an 
aqueous solution containing 50 μL of  2 mmol/L H2O2 
dissolved in 0.1 mol/L phosphate buffer. Fifty microliters 
of  8.9 mmol/L DMPO with or without 2.5, 25, or 250 
μg/mL Qing Dai was incubated for 60 s after the addi-
tion of  50 μL of  0.2 mmol/L FeSO4, and results were 
obtained using a JEOL-TE X-Band spectrometer (JEOL, 
Tokyo, Japan).

Ethical consideration
All 9 patients began taking Qing Dai voluntarily. None-
theless, for this paper, written informed consent was ob-
tained from all of  the patients included in the analysis.

Statistical analysis
The data for CAI and Matts grade score were analyzed by 
a paired t-test using Excel 2010 (Microsoft, United States) 
with the add-in software Statcel 3 (OMS publishing Co., 
Saitama, Japan). Differences corresponding to a P value 
< 0.05 were considered statistically significant.

Clinical and endoscopic efficacy of Qing Dai
The average CAI score (mean ± SD) decreased from 
8.3 ± 2.4 to 2.4 ± 3.4 (P < 0.001) (Figure 1A). This ef-
fect persisted unless the patient withdrew from Qing Dai 
treatment. Patients A and C showed recurrence of  UC af-
ter cessation of  Qing Dai. However, their CAI score im-
mediately recovered upon re-administration of  Qing Dai. 
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Table 1  Patient characteristics including lesion type and 
ulcerative colitis duration and treatment

Patient Sex Age 
(yr)

Type of UC 
Lesion

Duration of 
UC (mo) 

Ongoing treatment 
at time of Qing Dai 

initiation

A M 16 Proctitis 18 5-ASA, PSL
B M 36 Left-sided 

colitis
65 5-ASA, IFX

C M 35 Proctitis 96 5-ASA, PSL, CAP
D M 33 Pancolitis 60 5-ASA, PSL, AZA, 

IFX
E M 31 Left-sided 

colitis
40 5-ASA, PSL, AZA

F M 27 Left-sided 
colitis

32 5-ASA, PSL, CAP, 
IFX

G F 26 Proctitis   6 5-ASA
H F 29 Left-sided 

colitis
  8 5-ASA, PSL

I M 75 Left-sided 
colitis

74 5-ASA, PSL, AZA

Nine UC patents (7 men and 2 women) were included in this study. The 
type of colitis lesion, the duration of UC and the ongoing treatment at the 
time of Qing Dai initiation are shown. UC: Ulcerative colitis; M: Male; F: 
Female; 5-ASA: 5-aminosalicylates; PSL: Prednisolone; IFX: Infliximab; 
CAP: Cytapheresis; AZA: Azathioprine.



Five patients, including 3 patients with left-sided colitis, 
1 patient with pancolitis and 1 patient with proctitis, 
were monitored by endoscopy. The average time interval 
between endoscopies was 7 mo (range 2-10 mo). The en-
doscopic Matts grade (Figure 1B) also decreased from 3.4 
± 0.5 to 2.2 ± 0.8 (P = 0.02). Six of  the 7 patients (86%) 
who were also taking PSL were able to discontinue this 
corticosteroid.

Patient E, a 28-year-old man who presented with 
hematochezia was diagnosed as having left-sided UC 
and demonstrated remarkable benefit from Qing Dai 
therapy. Initially, patient E was prescribed 4 g/d sul-
fasalazine and 40 mg/d PSL for the treatment of  UC, 
and the hematochezia rapidly disappeared. However, the 
hematochezia recurred as the patient reduced his intake 
of  PSL. Thus, patient E required the dose of  PSL to be 
increased several times, and treatment with AZA and 
cytapheresis failed to provide long-term improvement. 
Patient E met our criteria for refractory UC. After 3 
years of  treatment, patient E began to use Qing Dai of  
his own volition. One month after treatment with Qing 
Dai, hematochezia in patient E was resolved, and the 
CAI score decreased from 9 to 4. The serum C-reactive 

protein level also decreased from 1.33 mg/dL to 0.11 
mg/dL. The CAI score fell to 0 after 3 mo of  treatment 
with Qing Dai, and patient E was withdrawn from PSL 
and AZA after 8 mo of  Qing Dai treatment. Notably, 
this effect of  Qing Dai therapy persisted for more than 
2 years. The endoscopic findings are shown in Figure 
2A and B. The ulcers completely disappeared and only 
erythema was observed. In contrast, patient D did not 
respond to Qing Dai, and required the administration of  
conventional medications.

Safety
Although no serious adverse side effects were reported in 
patients consuming Qing Dai, 2 patients developed mild 
headaches while taking Qing Dai. The headaches disap-
peared upon reduction of  the dose of  Qing Dai by half.

Hydroxyl radical scavenging effect of Qing Dai
As shown in Figure 3, without Qing Dai, the ESR spec-
trum agreed with CYPMPO-OH, a hydroxyl radical ad-
duct trapped by CYPMPO. The reduction in the signal 
intensity of  CYPMPO-OH reflected the hydroxyl radical 
scavenging ability of  Qing Dai, and the results of  treat-
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Figure 1  The clinical activity index score and endoscopic Matts grade before and after Qing Dai initiation. A: The score markedly improved from 8.3 ± 2.4 to 2.4 
± 3.4 (mean ± SD; t-test, P < 0.001) after the initiation of Qing Dai. The line plotted in gray shows the average; B: The Matts grade significantly improved from 3.4 ± 0.5 
to 2.2 ± 0.8 (mean ± SD; t-test, P = 0.02) after the initiation of Qing Dai treatment. The line plotted in gray shows the average.
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Figure 2  Endoscopic finding before and after treatment. A: Before the initiation of Qing Dai, endoscopic examination showed severe ulcers and erosions in the 
rectum; B: After 3 mo of Qing Dai treatment, the mucosal damage completely disappeared. 
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tory effects by suppressing interferon-α, interleukin-6[13], 
and nuclear factor κB (NF-κB) production[14]. Xilei-san 
was also reported to decrease the expression of  toll-like 
receptor 4, NF-κB, and tumor necrosis factor-α in mice 
with oxazolone-induced colitis[15]. Interestingly, cytapher-
esis, which has been used in patients with active UC as a 
highly effective therapeutic, possesses a similar mecha-
nism of  action by decreasing reactive oxygen-producing 
neutrophils and interleukin-6 secretion[16]. In the present 
investigation, although we observed a strong hydroxyl 
radical scavenging effect in Qing Dai, further studies are 
warranted to fully understand the mechanisms of  action 
in UC patients.

This study has several limitations. First, this was not 
a double-blind placebo-controlled trial. Second, basic 
experiments using animal models were not conducted. In 
light of  these limitations, we are planning an in vivo study 
and a prospective multicenter double-blind placebo-
controlled trial to investigate the effects of  Qing Dai in 
patients with inflammatory bowel disease.

In conclusion, this investigation showed that oral 
Qing Dai is associated with significant clinical and en-
doscopic improvement of  UC in patients who maintain 
active disease despite receiving conventional medications. 
The hydroxyl radical scavenging effect appears to be one 
mode of  action of  Qing Dai. Our results suggest that 
Qing Dai may represent a clinically relevant intervention 
for patients with inflammatory bowel disease. Additional 
controlled trials using larger cohorts of  patients should 
be conducted to verify the findings of  this investigation.

ACKNOWLEDGMENTS
We would like to thank Dr. Hiroyuki Hanai for providing 
advice regarding the improvement of  this manuscript.

REFERENCES
1 Rachmilewitz D. Coated mesalazine (5-aminosalicylic acid) 

versus sulphasalazine in the treatment of active ulcerative 
colitis: a randomised trial. BMJ 1989; 298: 82-86 [PMID: 
2563951]

2 Matts SG. The value of rectal biopsy in the diagnosis of ul-
cerative colitis. Q J Med 1961; 30: 393-407 [PMID: 14471445]

3 Matsui H, Nagano Y, Shimokawa O, Kaneko T, Rai K, Udo 
J, Hirayama A, Nakamura Y, Indo HP, Majima HJ, Hyodo I. 
Gastric acid induces mitochondrial superoxide production 
and lipid peroxidation in gastric epithelial cells. J Gastro-
enterol 2011; 46: 1167-1176 [PMID: 21789481 DOI: 10.1007/
s00535-011-0434-6]

4 Bensoussan M, Jovenin N, Garcia B, Vandromme L, Jolly D, 
Bouché O, Thiéfin G, Cadiot G. Complementary and alter-
native medicine use by patients with inflammatory bowel 
disease: results from a postal survey. Gastroenterol Clin Biol 
2006; 30: 14-23 [PMID: 16514377 DOI: GCB-01-2006-30-1-039
9-8320-101019-200517348]

5 Brzezinski A, Rankin GB, Seidner DL, Lashner BA. Use of 
old and new oral 5-aminosalicylic acid formulations in in-
flammatory bowel disease. Cleve Clin J Med 1995; 62: 317-323 
[PMID: 7586488]

6 Yuan G, Ke Q, Su X, Yang J, Xu X. Qing Dai, a traditional 
Chinese medicine for the treatment of chronic hemorrhagic 
radiation proctitis. Zhong De Linchuang Zhongliuxue Zazhi 

ment with 25 μg/mL Qing Dai are shown in Figure 3. 
The 250 and 2.5 μg/mL concentrations of  Qing Dai 
showed a similar hydroxyl radical scavenging effect in a 
dose-dependent manner (data not shown).

DISCUSSION
Approximately 21% of  patients with inflammatory bowel 
disease reportedly use alternative treatment outside of  
the medications typically prescribed to treat inflamma-
tory bowel disease in a clinical setting[4]. Consistent with 
this statistic, several herbal medications have shown 
promising efficacy and safety in patients with UC, includ-
ing preparations that contain a sulfhydryl group in their 
structure[5]. Evidence of  the clinical efficacy of  Qing Dai 
and its constituent substances has been previously report-
ed. Yuan et al[6], reported that Qing Dai enemas are asso-
ciated with significant clinical efficacy in the treatment of  
chronic hemorrhagic radiation proctitis. Likewise, Xilei-
san, which is a major ingredient in Qing Dai, has tradi-
tionally been used for the treatment of  UC in China and, 
more recently, in Japan[7,8]. Accordingly, in a double blind, 
randomized clinical trial setting, Fukunaga et al[9] reported 
that suppositories of  Xilei-san showed significant efficacy 
in patients with ulcerative proctitis refractory to conven-
tional medications. In the current study, we found a good 
clinical response to Qing Dai with no serious adverse 
side effect in patients with intractable UC. Ferber has also 
reported very low toxicity for Qing Dai[10]. 

There are few reports on the pharmacokinetics 
of  Qing Dai. Because Qing Dai appears in the stool 
without significant digestion, the mucosal healing ef-
fect could be associated with the ability of  Qing Dai to 
provide a protective coating to the injured mucosa. Qing 
Dai has been reported to have anti-inflammatory effects 
on human neutrophils based on its ability to suppress 
superoxide generation[11]. The same authors reported ef-
ficacy of  Qing Dai in patients with recalcitrant psoriasis 
in a randomized study[12]. Indirubin, a constituent of  
Qing Dai, has been reported to produce anti-inflamma-

Control

Figure 3  Electron spin resonance of Qing Dai. Representative electron 
spin resonance spectra of CYPMPO-OH (for hydroxyl radical determination) 
obtained by the addition of solvent control or an ethanol extract of Qing Dai at 
a concentration of 25 μg/mL. The test was repeated in five independent trials, 
and a representative result is presented.

Qing Dai

1 mT

Suzuki H et al . Qing Dai benefits UC patients



2722 May 7, 2013|Volume 19|Issue 17|WJG|www.wjgnet.com

2009; 8: 114-116 [DOI 10.1007/s10330-008-0141-9]
7 Amano K, Amano K, Kume K, Nakamura K, Chin S. Xilei-

san as the new drug for the treatment of ulcerative colitis. 
Annual Report of the Research Committee of Inflammatory 
Bowel Disease [in Japanese]. Tokyo: Ministry of Health, La-
bour and Welfare of Japan, 2000: 137-138

8 Fukunaga K, Hida N, Ohnishi K, Ohda Y, Yoshida K, Ku-
saka T, Jinno Y, Nagase K, Nakamura S, Kadobayashi M, 
Miwa H, Matsumoto T. A suppository Chinese medicine 
(xilei-san) for refractory ulcerative proctitis: a pilot clini-
cal trial. Digestion 2007; 75: 146-147 [PMID: 17675886 DOI: 
10.1159/000106755]

9 Fukunaga K, Ohda Y, Hida N, Iimuro M, Yokoyama Y, Ka-
mikozuru K, Nagase K, Nakamura S, Miwa H, Matsumoto T. 
Placebo controlled evaluation of Xilei San, a herbal prepara-
tion in patients with intractable ulcerative proctitis. J Gas-
troenterol Hepatol 2012; 27: 1808-1815 [PMID: 22775479 DOI: 
10.1111/j.1440-1746.2012.07215.x]

10 Ferber KH. Toxicology of indigo. A review. J Environ Pathol 
Toxicol Oncol 1987; 7: 73-83 [PMID: 3598883]

11 Lin YK, Leu YL, Huang TH, Wu YH, Chung PJ, Su Pang JH, 
Hwang TL. Anti-inflammatory effects of the extract of indigo 
naturalis in human neutrophils. J Ethnopharmacol 2009; 125: 
51-58 [PMID: 19559779 DOI: 10.1016/j.jep.2009.06.014]

12 Lin YK, Chang CJ, Chang YC, Wong WR, Chang SC, Pang 
JH. Clinical assessment of patients with recalcitrant psoria-
sis in a randomized, observer-blind, vehicle-controlled trial 
using indigo naturalis. Arch Dermatol 2008; 144: 1457-1464 
[PMID: 19015420 DOI: 10.1001/archderm.144.11.1457]

13 Kunikata T, Tatefuji T, Aga H, Iwaki K, Ikeda M, Kurimoto 
M. Indirubin inhibits inflammatory reactions in delayed-type 
hypersensitivity. Eur J Pharmacol 2000; 410: 93-100 [PMID: 
11134660]

14 Sethi G, Ahn KS, Sandur SK, Lin X, Chaturvedi MM, Aggar-
wal BB. Indirubin enhances tumor necrosis factor-induced 
apoptosis through modulation of nuclear factor-kappa B 
signaling pathway. J Biol Chem 2006; 281: 23425-23435 [PMID: 
16785236]

15 Pan Y, Ouyang Q. [Effects of Bawei Xilei San on mice with 
oxazolone-induced colitis and the mechanisms]. Zhong Xi 
Yi Jie He Xue Bao 2010; 8: 568-574 [PMID: 20550880 DOI: 
10.3736/jcim20100610]

16 Hanai H, Iida T, Takeuchi K, Watanabe F, Maruyama Y, Ki-
kuyama M, Tanaka T, Kondo K, Tanaka K, Takai K. Decrease 
of reactive-oxygen-producing granulocytes and release of 
IL-10 into the peripheral blood following leukocytapheresis 
in patients with active ulcerative colitis. World J Gastroenterol 
2005; 11: 3085-3090 [PMID: 15918195]

P- Reviewers  Rosen, MJ, Leitman M, Lakatos PL, Sipos F    
S- Editor  Song XX    L- Editor  A    E- Editor  Zhang DN

Suzuki H et al . Qing Dai benefits UC patients


