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INTRODUCTION 

Rheumatoid arthritis and osteoarthritis are typical diseases of the joint which have 

been studied contrastively with respect to etiology, course and prognosis. 

The specifity of the biochemical finding in the synovial fluid of the rheumatoid ar-

thritis su保田tsthat the latter is not only a morbus sui伊nerisbut a variation of metabo-

lism in the whole body disease which is accompained with metabolism disorder such as 

hypofunction of the liver and adrenals either latent or manifest. These explanations have 

been recently supported by many authors. 

From this point of view, the authors attempted to investigate the changes of fatty 

acid fraction in the synovial fluid of the patient with rheumatoid arthritis and osteoar-

thritis by means of gaschromatographic analysis. 

MATERIALS AND METHODS 

The fatty acid fractions were determined in 30 specimens obtained from 11 patients 
of rheumatoid arthritis and 25 specimens in 18 patients of osteoarthritis. 

Fatty acid fractions of the plasma in the same subjects were determined simultaneously 

in order to compare them with those of synovial fluid. 

Furthermore, synovial fluids in the right and left side were collected simultaneously 

to investigate the difference of fatty acid fraction in both sides. All of the specimens 

were obtained from fasting patients. 

Fatty acid in the synovial fluid was extracted according to Folch. It was, then, 

methylesterified and fractionated by gaschromatography (Y ANAGIMOTO, GCG -3D Type). 

The percent distribution was obtained by measuring the peak width at half the maximum 

height. 

RESULTS 

1) Comparison of fatty acid fraction in the synovial fluid between the patient with 
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Table 2.ι‘りmp.iri＞＇＜川 offatt¥' acid-fraction between synovial fluids 

and blood plasma in same subject. 

Plasma 

121 Fluid I Ll 

I f<) 

Plasma 

131 Fluid rし）

rn.1 

a
 
m

d

 

出

u

p

F

 

a生

Pia＇、mi
151 
Fluid 

Plasma 
(6) 
Fluid 

C12 Z

一0
8

1

－7
5

0

一3
5

0

一4
5

一
0

0

4

7

リ一

5

6

9

一
7

0

5

一
2

4

9

－5
5

一
1

7

5

l

m
一
L

4

S

一
L

ふ
＆
一
ふ
ら
つ
山
一
ふ

l
一
E

L

8

3

C

一
1

2

2

一
2

2

2
↑

1

2

2

一
1

2

一
1

2

1

2

一

2

8

8

一
9

1

7

一0
3

2

一
8

1
一

1

7

6

1

什

一

7

4

5

一
A

3

8

一1
3

1

9

3

1

3

A

S

H

一
3

5

6

一
6

7

6

一
5

3

3

一
6

6

5

2

6

5

c
－2
2

2

一
2

2

2
一

2

2

2

一2
2

2

2

2

2

一

一

一

一

「
円

γ
只川一川に一川
11一9
6

一
m

－2
0

3

一
6

3

A

一
8

5

3

一
3

8

一
A

2

一

一
C

－m
7

6

一
5

5

7

一
7

7

8

一
5

6

U

9

一
6

9

L

一4
8

0

一1
7

4

一
0

7

6

一0
2

6

3

一
1

4

4

～一

n
U
勺

t

ハU

一
F
U
内

J

1

A

一
の
ん
唱
A

マ，－
A
坐

qu
一

ウ

t
p
a
↑

F
D
F
U

U

一
9

8

8

一
2

7

9

一
2

8

8

一
2

0
一

7

0

一
9

8

c
一

一

l

一
1

一

1

一

］

一

一
Q
d
R
d
Q
d

一マ
4
7
a
Q
U

一
つ
ゐ
只
U

7
’

ワ

旬

氏

U

F

O

Q

U

内，

L
Q
d

m
一
3

9

0

一
2

7

8

一
5

P

A

S

S

D

3

5

J

A

C
一

辺

幻

幻

一

訂

剖

卯

一

お

辺

白

一

お

花

幻

引

お

初

R
U
F
U
勺

t

n
u
p
o
n
o
 

つd

’I
咽

i

C1• 

3.77 

1.88 

1.38 



FATTY ACID METABOLISM IN THE SYNOVIAL FLUID 1023 

rheumatoid arthritis and osteoarthritis 

The rates of fatty acid fraction in the rheumatoid arthritis were found to be low in 

the short chain side of stearic acid, whereas the rates were found to be low in the long 

chain side in case of osteoarthritis. 

2) Relationship according to STEINBROCKER’s classification between rheumatoid 

arthritis and fatty acid fraction in the synovial fluid : 

The rate of fraction in the rheumatoid arthritis showed a tendency to approach that 

of the osteoarthritis with developement of stage and class. 

3) Comparison of fatty acid fraction between synovial fluid and blood plasma in 
same subjects : 

Linoleic acid fraction in the synovial fluid of all四seswith either rheumatoid arthritis 

or osteoarthritis was found to be increased noticeably, but palmitic fraction showed a 

tendency of somewhat decreasing as compared with that in the blood plasma. 

4) No significant difference of fatty acid fraction in the synovial fluid was found 

between right and left side in the same subjects. 

DISCUSSION 

Since biochemical studies on the synovial fluid in the patient with rheumatoid arthritis 

and osteoarthritis are important to determine diagnosis and prognosis of the disease, they 
have been made in detail. 

Inasmuch as the neutral fat and phospholipid were known to be synthesized in the 

cell of the synovial membrane, orthopedic surgery has become interested recently in fatty 

acid metabolism in the synovial fluid. 

BUCHMAN & MARKS1lり reportedthat leucocytes play an important role for the lipid 

synthesis, and BoLLE2l described that lipid contents in the synovial fluid of the rheumatoid 

arthritis are increased. These reports indicate that inflammatory change of synovial 

membrane is one of the important factors influencing the lipid metabolism in the synovial 

fluid. 

ROPE and BAUER6l reported that trace amounts of phospholipid and cholesterol existed 

in the normal synovial fluid, and phospholipid, cholesterol and neutral fat were increased 

in the synovial fluid of rheumatoid arthritis. They also described that the accumulation 

of lipid in the articular cavity is due to excess destruction of the tissue and stimulation 

of rice bodies which were derived from inflammatory changes of articular cavity causing 

the increment of lipid substances in the synovial fluid. 

ScHMID, MACNAIR and FUJIWARA6>7JBJioJ reported that the existence ofα1 and β1 

lipoprotein was confirmed in the synovial fluid of the patients with traumatic arthritis, 

rheumatoid arthritis and of postmortem without joint disease. SMALL9l reported that after 

ultracentrifugation the lipoprotein content in the synovial fluid was found to be 40% less 

than that in the blood, and lipoprotein content in the synovial fluids was related with 

either inflammational change or non-inflammational change in the synovial fluid. CHUNG3l 

described that small amounts of lipid are synthesized in the cell of the synovial membrane 

in rheumatoid arthritis and osteoarthritis. The results obtained in the present study in-

dicate that there is original metabolism in the synovial membrane independent of lipid of 

the blood, and they are in ag附 mentwith the findings mentioned above. 
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On the other hand, some authors reported that lipid such as phospholipid in the nor-

ma! synovial fluid shows a similar composition with that in the serum. These results 

mean that lipid in the synovial fluid is a filtrate from blood through synovial membrane. 

The rate of fatty acid fraction in the synovial fluid in the patients with rheumatoid 

arthritis showed a tendency to approach that in the patients of osteoarthritis in proportion 

to developement of stage and class. These results suggest that changes of lipid metabo-

lism in the synovial fluid are回 usedby shift of inflammation from acute to stable stage 

in the patients of rheumatoid arthritis. 

Furthermore, it has been confirmed that inflammatory change of synovial membrane 

is to be a influential factor of the fatty acid metabolism in the synovial fluid. 

The results of this study seem to indicate that the variation of fatty acid metabolism 

in the synovial fluid should be considered to be one part of the disturbances of various 

kinds of metabolism resulting from histological changes in joint such as deformation of 

the bone, thickening of the synovial membrane and ankylosis. 

CONCLUSION 

The rate of the fatty acid fraction was found to be increased in the long chain side 

of stearic acid in the rheumatoid arthritis, whereas it was found to be increased in the 

short chain side in case of osteoarthritis. 

Changes of the fatty acid fractions were found to be related closely with the course 

of inflammation because the rates of fatty acid fraction of the rheumatoid arthritis are 

getting similar with those of osteoarthritis in proportion to the <levelopement of stage and 

class of the rheumatoid arthritis. 

The rates of fatty acid fraction of the synovial fluid and plasma in the same subjects 

were found to be different. 

These results indicate that there is fatty acid metabolism in the synovial fluid having 

no relation with that of blood and being independent of permeability of articular membrane. 

No significant relation was found between fatty acid fractions in the synovial fluid 

of right and left side in the same subjects. 
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和文抄録

慢性関節リウマチならびに変形性関節症の

関節液脂酸代謝に関する研究

岩手医科大学盤形外科教室（指1尊：猪狩忠教授）

杉 山 泰 洋

岩手医科大学主化学教室（指導：小原喜重郎教凌）

野 hi'<. 

－ 
慢性関節リウマチ（リウマチと略す）と変形性関節 画の変動について・

症とはその病因，病勢，予後等に関し常に対比され研 C18-St四 rin酸を境としてリウ ‘ナで短鎖側で若干の

究されている代表的関節疾患である．附疾患の本態解 低値を示すのに反し：長鎖側の分画比は変形性関節症の

明に対し炎症性，非炎症性の槻念を基本として代謝の 方が低値を示した．

変動は生化学的に広汎に研究されているが病期や病勢 2) リウマチのSteinbr出 kerの分類と関節液能節分

に伴う特有な物質代謝の意義については明維でない． 画との関連性について：

両夢乙寄、の関節液における代謝の特5里急性は両疾怠は個々 Stei口1》rod《erの分王買にしたがつてリウマチを Stage’

に独立した局所疾怠というよりむしろ全身E災患、の一部 ビla出別に分類し関節液傍成脂酸を変形性関節症と比

分現象として解釈すべきものであることを示してb、 較．した結果 St去’geおよぴu
る．このような観点迫3ら我々はリウマチおよび愛唱性 画は変形性関節症の値に近づく傾向を認めた．

関節症における関節液ならびに血液の権成脂酸分画に 3) 同一症例における以来，関節液ならびに左右の

ついて検討した．分析試料としての関節液は11人のリ 関節液構成脂酸の比較について ：

ウマチ患者30検体と18人の変形性関節昆患者25検体に 関節液の構成分からみると関節液は血液の透過物で

っき採取した．一部の症例では同時に血衆についても あるとの一般的な慨念があるので両者における栂成脂

分析し関節液の分画と比較しP また左｛［の膝関節iより 酸の関連性について検討した結果関節液では明らかに

同時に採取し，左右関節液矯成脂酸比の差異も検討し 血柴脂酸分i西と比較し全症例の Crn:2 Lino！酸分画の

た膝関節穿刺により採取した関節液脂質は Fokh法 J曽加を認めたが C1sPalmitin酸分画では多少減少の鎖

により抽出し Methyl目ter化し，柳本・ GCG.3D型 向を示したことから関節減における脂酸代謝は関節膜

Gaschr・υmatographyで分画し百分率は半値巾法を応用 の透過性に関係なく J血液に由来しない独自のものがあ

して求めた． ることを認めた．また同一症例における左右の関節液

l) リウマチならびに変形性関節症の関節液脂鍛分 構成脂酸分画では有意の差l土 ~2.めなかった．


