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The Effect of Long Chain n-3 Polyunsaturated Fatty Acids on
Development of Collagen-induced Arthritis in Rats
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—Abstract—

Background: The treatment of rheumatoid arthritis still depend on conserve therapy in
major. Recent studies report that n-3 polyunsaturated fatty acids(PUFA) could modulate the
incidence and progress of arthritis. The purpose of this study was to investigate the effects
of n-3 PUFA on the development of collagen—induced arthritis in rats.

Materials and Methods: Female Louvain rats were used for this experiment. Rats were
randomly assigned into either normal(n=8) or collagen-immunized groups, and collagen
immunized groups were divided into control(n=8, normal diet) and n-3 PUFA(n=8, 5% n-3
PUFA in diet) groups. One week after feeding n-3 PUFA to rats, they were immunized with
type II collagen emulsified in incomplete Freund’'s adjuvant into tail and back. Development
of arthritis was confirmed by x-ray and microscopic examination.

Results: Incidence of arthritis at the 5th week after immunization was 38% in control and
0% in n-3 PUFA. Rats with arthritis showed edema in hind paws and inflammation in
synovial membrane of the knee joint. Plasma glucose and insulin were not changed by both
of immunization and diet. Plasma triglycerides and cholesterol concentrations were decreased
by n-3 PUFA.
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Conclusion: n-3 PUFA may prevent or treat collagen-induced arthritis in rats. Further

studies are needed for action mechanism of it.
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Composition Normal(%6) n-3 rich diet(%)
Starch 60 60
Casein 18 18

Cellulose 5 5
Vitamin mixture 1 1
Mineral mixture 4 4

Butter 7 7
Comn oil 5 -
Fish oil - 5




Table 2. Body weight changes at the S5th week of post-immunization in rats

Body weight(gm)

Gain in body weight

Group Tnitial After 6 wks (gm)
I‘gﬂg}a‘l 104 + 31 204 + 33 100
contel 106 + 28 150 £ 60+ e
_ T
n s(ng 102 + 21 154 + 534 52

Values are mean + SD
* p<0.01 vs normal

"h-3 PUFA : Polyunsaturated Fatty Acids
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Fig. 1. Effect of n-3 PUFA on x-ray finding of ankle joint at the 5th week of

post-immuunization in rats.

A’ normal, 5 of the 8 control, and n-3 PUFA rats without paw edema.
B: 3 of the 8 control rats with severe paw edema.
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Table 3. Effect of n-3 PUFA on incidence of paw edema at the 5th week of
post-Immunization in rats

Group Incidence
n %
. : :
o s .
) ° °

* n-3 PUFA : Polyunsaturated Fatty Acids
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Fig. 2. Effect of n-3 PUFA on microscopic finding(xX400) of knee joint at the 5th week of
post-immunization in rats(Hematoxylin-Eosin stain).
A: normal, 5 of the 8 control, and n-3 PUFA rats without inflammatory cells in
synovial membrane.
B: 3 of the 8 control rats with inflammatory cells in synovial membrane.
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Table 4. Effects of n—3 PUFA on levels of blood glucose and plasma insulin at the 5th

week of post-immunization in rats

229 fol@ Aole gt 8P A

G Glucose Insulin
Toup (mg/dl) (£ U/ml)
Normal 94 + 37 o4 + 21
(n=8)
Immunization
Control % + 31 2 + 38
(n=Y)
n-3 PUFA’ % + 38 21 + 42
(n=8)

Values are mean = SD
* n-3 PUFA : Polyunsaturated Fatty Acids
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Table 5. Effects of n-3 PUFA on plasma free fatty acids, triglyceride and total
~cholesterol concentrations at the 5th week of post-immunization in rats

Grou Free fatty acid Triglyceride Cholesterol
P (#Eq/) (mg/dl) (mg/d])

Normal 452 * 55 47 + 31 40 +39
(n=8)

Immunization
Control 524 + 49 48 + 42 4 + 35
(n=8)

A 487 + 59 %2 + 26' % + 24"

Values are mean + SD

* n-3 PUFA : Polyunsaturated Fatty Acids
Tp<0.01 vs normal and control

1=p<O.O5 vs normal and control
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