
Fukushima Medical University

福島県立医科大学 学術機関リポジトリ

This document is downloaded at: 2023-05-22T22:18:40Z

Title
Keishikajutsubuto (Guizhi-shu-fu-tang) treatment for refractory
accumulation of synovial fluid in a patient with pustulotic
arthro-osteitis

Author(s) Satoh, Koichiro; Takano, Shizuko; Kobayashi, Toshio

Citation Fukushima Journal of Medical Science. 53(1): 33-38

Issue Date 2007-06

URL http://ir.fmu.ac.jp/dspace/handle/123456789/206

Rights © 2007 The Fukushima Society of Medical Science

DOI 10.5387/fms.53.33

Text Version publisher



Fukushima J. Med. Sci., 
Vol. 53, No.1, 2007 

[Case Report] 

KEISHIKAJUTSUBUTO (GUIZHI-SHU-FU-TANG) TREATMENT 
FOR REFRACTORY ACCUMULATION OF SYNOVIAL FLUID IN 

A PATIENT WITH PUSTULOTIC ARTHRO-OSTEITIS 

KOICHIRO SATOH1), SHIZUKO TAKAN02) and TOSHIO KOBAYASHII) 

l)Institute 0/ Physical Medicine and Rehabilitation, Fukushima Medical University, 
Fukushima, 960-0201, Japan 

2) DePartment 0/ Pharmacology, Fukushima Medical University, 
Fukushima, 960-1295, Japan 

(Received December 4, 2006, accepted February 5, 2007) 

Abstract: We present a patient, a sixty-seven-year-old woman, who had refractory 
accumulation of synovial fluid in the knee joints with pustulotic arthro-osteitis for 
more than 10 years. Fifty ml of synovial fluid from her right knee contained 6,4S0 
pg/ml of interleukin-S (IL-S) and 15,000/mm3 of neutorophils. At first, she was 
treated with 400 mg/day of indomethacin farnesil (a prodrug that is converted to 
indomethacin after intestinal absorption) for 24 weeks. Although, the volume of 
synovial fluid in her right knee had decreased to 35 ml at the 16th week, it increased 
to 50 ml at the 24th week again. She was treated with Kampo medicine, Keishika
jutsubuto (Guizhi-shu-fu-tang). In the present case, Keishikajutsubuto showed 
more therapeutic effect to pustulotic arthro-osteitis to reduce volume of synovial 
fluid to almost 0 ml, IL-8 concentration to 673 pg/ml and number of neutrophils to 
660/mm3. Our data showed that Keishikajutsubuto might be suitable for this 
patient to regulate synovial fluid volume, reduce IL-8 concentration in synovial fluid, 
and block neutrophils migration to synovial fluid compared to indomethacin therapy. 
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INTRODUCTION 

Pustulotic arthro-osteitis (P AO) is a rheumatic syndrome of unknown cause, 
characterized by an inflammatory osteitis of the sternocostclavicular region and 
pustulotic rashes on the palm and soles!). Although accumulation of synovial fluid 
with arthritis is common symptom, few reports are available on accumulation of 
synovial fluid with PAO. For the treatment of PAO, non-steroidal anti-
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inflammatory drugs (NSAIDs) are considered the first choice. It could alleviate the 
pain2•3). Although radical treatment to P AO has not been established yet, sulfapyr
idine or methotrexate was reported to be effective2). Combination therapy of two 
Kampo formula, Unkeito and Keishinieppiittokaryojutsubu, was reported to be 
effective for P A04). However no reports are available on successful treatment of 
Keishikajutsubuto for P AO. 

Information about various arthritic diseases and systemic rheumatic diseases 
has been gained by gross, microscopic, and laboratory analyses of the synovial fluid. 
Although the normal knee joint contains only a few drops to a maximum of 4 ml, it 
is often possible to aspirate a large volume of joint fluid from patients with arthritis 
such as osteoarthritis or rheumatoid arthritis. Normal synovial fluid contains < 200 
cells/mm3 • In inflammatory joint disease the synovial fluid contains more than 1,000 
cells/mm3 and in noninflammatory joint diseases less than that. Generally, neutro
phils dominate in inflammatory joint diseases and monocytes are the common 
encountered cells in non-inflammatory joint diseases5). Some investigators showed 
high concentration of IL-8 which has been shown to be chemotactic for neutrophils, 
in inflammatory synovial fluid6•7). 

Kampo is a traditional form of medicine that is used in current clinical practice 
all over Japan. Keishikajutsubuto is one of famous Kampo medicine which is 
suitable for treatment of joint or nerve pain in patients with reduced physical 
strength and poor blood circulationS). Although the clinical effect of Keishikajut
subuto is time-honored drug for treatment of joint or nerve pain, the mechanisms of 
its action are not clearly understood. Little is known about the pharmacological 
mechanisms of NSAIDs used for treating abnormal synovial fluid with inflammatory 
joint disease. 

CASE REPORT 

A 67-year-old Japanese woman had swelling of both knee joints caused by 
accumulation of synovial fluid with PAO for more than 10 years. She had no other 
serious illness. Her mother and sister had rheumatoid arthritis. Physical findings 
were pustuloses of the palms and soles, and a tender mass at the anterior thoracic 
wall. Tenderness was observed in the both iliosacral joints. In laboratory data of 
1995, blood cell count, urinalysis and renal and liver function tests were normal, and 
rheumatoid factor, C-reactive protein, antistreptolysin-O titers and HLA-B27 were 
negative. Erythrocyte sedimentation rate was 42 mm/h. Plain radiographs 
showed hyperostosis of both sternocostoclavicular joints, and a narrow and irregular 
joint space in both knee joints. 

From 1995 to 1998, she had taken NSAIDs and injected corticosteroids in her 
knee joints. The treatments resulted in a favorable response but also induced 
allergic responses such as nausea and hot flash. She underwent synovectomy for 
her left knee joint in 2000. Her complaints were resolved temporarily. 
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In the late autumn of 2002, however, she visited our hospital due to recurrence 
of accumulation of synovial fluid. We were able to isolate 20 ml of synovial fluid 
from her left knee and 55 ml of synovial fluid from her right knee. The synovial 
fluid from her right knee contained 6,480 pg/ml of IL-8 and also l5,000/mm3 of 
neutorophils (Fig. lA, B). Treatment with 400 mg/ day of indomethacin farnesil (a 
prodrug that is converted to indomethacin) was started. After 16 weeks, the volume 
of synovial fluid in her right knee had decreased to 35 ml. The fluid still contained 
5,160 pg/ml of IL-8 and 9,730/mm3 of neutrophils. Although this therapy was 
continued for 8 more weeks, synovial fluid increased to 50 ml again (Fig. lC). 

In the early summer of 2003, the drug therapy was switched to 7.5 g/day of 
Keishikajutsubuto from indomethacin farnesil. After 8 weeks, level of IL-8, num
ber of neutrophils and volume of synovial joint fluid were reduced to 673 pg/ml, 660/ 
mm3 and 19 ml, respectively. An additional 2 weeks of the therapy resulted in 
reduction of synovial fluid of both knee joints to almost 0 ml (Fig. lC). 

In the mid summer of 2003, however, the patient requested termination of 
Keishikajutsubuto treatment because of symptoms that included flush, dizziness and 
palpitation, and treatment with sodium diclofenac was started. After 8 months, IL-
8, neutrophils and volume of synvial fluid had returned to the high levels seen in 
indomethacin therapy in the late autumn of 2003 (Fig. lA-C). 

DISCUSSION 

The present case is the first report showed that Keishikajutsubuto is an effective 
drug for treating accumulation of synovial fluid with inflammatory joint disease, as 
evidenced by reduction in IL-8 level and number of neutrophils in synovial fluid, 
compared to the effects of NSAIDs such as indomethacin farnesil and sodium 
diclofenac. 

Accumulation of synovial fluid is caused by irreversible anatomical destruction 
of the normal tissue architecture, with consequent articular dysfunction in conse
quence of inflammatory arthritis4). How do neutrophils gain access to joints? The 
endothelium in synovial tissues binds neutrophils through adhesion molecules such as 
endothelial leukocyte adhesion molecule-19). The neutrophils migrate from the 
synovial venules, through the synovial tissue, and into the synovial fluid10) by 
chemoattractants such as IL-8 that are produced by chondrocytesll), synovial 
macrophages and synovial fibroblasts12). The activated neutrophils release a large 
amount of antioxidant13) and antiprotease14), which attack the shield of synovial 
tissue. In consequence of inflammatory arthritis, accumulation of synovial fluid is 
caused by irreversible joint destruction of the normal tissue architecture, which leads 
to articular dysfunctionI5). IL-8 has been shown to accumulate in synovial fluid of 
patients with inflamed arthritis such as rheumatoid arthritis16). 

Therefore, IL-8 levels within the joint suggest ongoing inflammatory reaction. 
In present case, IL-8 production was unaffected by indomethacin farnesil and sodium 
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Fig. 1. Changes in IL-8 (A), neutrophils (B) and volume of synvial fluid (C) during 
treatments with indometacin famesiI, Keishikaiustubuto and dic10fenac sodium. 
o week indicates the first day when the patient visited us before drug therapy 
Changes in IL-8 and neutrophils are expressed as percents: 100% indicates 6,480 
pg/ml of IL-8 and 15,000/mm' of neutrophils. 
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diclofenac. However, Keishikajutsubuto decreased IL-8 levels. Accordingly, this 
drug controls neutrophils migration, and accumulation of synovial fluid. Present 
case showed Keishikajutsubuto might be effective for treatment of arthritis through 
inhibition of IL-8 production. Despite the good therapeutic effect of Keishikajut
subuto, the patient requested unfortunately termination of the treatment because of 
flush, dizziness and palpitation. 

Keishikajutsubuto consists of 7 herbs (Cinnamomi Cortex, Atractylodis Lanceae 
Rhizoma, Zingiberis Rhizoma, Aconite Tuber, Paeniae Radix, Zizyphi Fructus and 
Glycyrrhizae Radix). Keishikajutsubuto is appropriate for the treatment of arthral
gia, paralysis of the face as well as lower body, and rheumatoid arthritis. However 
nobody knows the detailed mechanisms of Keishikajutsubuto for arthritis. 

As concerns the anti-inflammatory effect of Keishikajutsubuto, it has been 
reported that Atractylodis Lanceae Rhizoma, Aconite Tuber and Glycyrrhizae 
Radix have anti-inflammatory effects at the early stage such as increased vascular 
permeability or leukocyte migration. On the other hand, at the late stage of 
inflammation Glycyrrhizae Radix has been reported effectivei7). Our data showed 
that Keishikajutsubuto inhibit neutrophils migration related with decreasing IL-8 
concentration in synovial fluid. Anti-inflammatory effects of Keishikajutsubuto is 
supposed by this evidence for the first time. 

The 4 former herbs (Cinnamomi Cortex, Atractylodis Lanceae Rhizoma, Zin
giberis Rhizoma, Aconite Tuber) work to warm human bodies and recover the 
physical strength of patients. Of the 4 herbs, the most is Aconite Tuber, and that 
is used against hypofunctional state and cold state. Aconite Tuber drug group 
treatment is applicable in patients with reduced physical strength, coldness or pain 
of limbs and body, decreased urine volume, and edematous conditions. The patient 
of the present case was prescribed by Keishikajutsubuto for 10 weeks from early 
summer. At the mid summer, the patient complained of flush, dizziness and palpita· 
tion. These unexpected symptoms could be supposed the synergic results between 
development of warming and activating effects on physical body by the herb, and 
high temperature of mid summer. 

Present case showed that Keishikajutsubuto remarkably improved the accumu
lation of synovial fluid. The positive response may be due to inhibit IL-8 release in 
synovial fluid and to inhibit neutorophils migration to synovial fluid. A limitation of 
a case report can not deny that medicine worked for the disease accidentally. 
Further studies with large numbers of patients are needed to validate our results. 
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