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Immunological Effects of a Docosahexaenoic Acid i vivo

Kunio Suetsuna, 2 Kota Nagatomo,*3 Keisei Maekawa, ** Sigeru Nakajima,*5 Satoko Shiba,*®

Chen J'ing-rong,*6 and Fumio Yamauchi*®

The tuna orbital oil rich in docosahexaenoic acid (DHA) was investigated on the alveolar
macrophage (AM) phagocytosis and natural killer cell (NK) activity in rats. AM phagocytosis
and NK activity of rats fed DHA oil diet were significantly higher than those of rats fed corn
oil. Furthermore, peripheral lymphocytes from rabbits, orally administered 200 mg of DHA
per kilogram of body weight, had significantly increased response to Con A, the T-cell mitogen.
Antibody response to sheep red blood cells increased in spleen cells from C57BL/6 mice, oral-
ly administered 200 mg of DHA per kilogram of body weight. It was suggested that the tuna
oil rich in n-3 polyunsaturated fatty acid (PUFA) contained strongly biologically active com-
pounds, and the administration of DHA prepared from tuna orbital oil might be related to the
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immunostimulating effects.
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Table 1. Composition of the experimental diets
w CORN OIL”  DHA OIL?
Ingredients
Casein 20 20
Tuna oil 0 10
Corn oil 10 0
Corn starch 55 55
Cellulose 10 10
Vitamin mixture® 1 1
Salt mixture” 4 4

1) Corn oil containing diet.
2) DHA containing diet.
3) Prepared by Oriental Yeast Co. Ltd..
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Fig. 1.

Fatty acid composition of tuna oribital oil.
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Table 2. Body weight, spleen and thymus weights, and numbers of splenocytes, thymocytes and alveolar
macrophages in rats fed corn oil or DHA containing diets

. Splenocytes Thymocytes  Alveolar macrophages
Group Body(v)venght Sp(le)en Thzlr;lus (X107cells/ (X 10%cells/ (X 10%ells/
g £ & 0.1g of spleen)  0.1g of thymus) 100g of B.W.)

CORN OILY  229.3+ 6.1 0.5040.02 0.34+0.02 5.44%1.21 3.09%0.62 1.164+0.20
DHA OIL? 223.0£16.1 0.494+0.02 0.33%£0.04 6.62+1.78 2.93+0.99 1.69+0,28
t-value 1.27 1.22 0.77 1.90 0.47 5.34%%
1) Corn oil containing diet.
2) DHA containing diet.

Data represent means = SD (n=12).

Significantly different (* *p<0.01).
Table 3. Phagocytosis of alveolar macrophages and natu- 3.3 YYEXOGRERICESFT DHABRSDEE

ral killer cells activity in rats fed corn oil or

DHA containing diets

Phagocytosis NK activity (% lysis)

Group
(cpm) E/T (100 : 1) E/T (200 : 1)
CORN OILY  7170+1600 13.50+2.51 7.5141.95
DHA OIL? 9090+1350 15.91+2.14 9.08+1.55
t-value 3.18%* 2.53% 2.18%*

1) Corn oil containing diet.

2) DHA containing diet.
Data represent means * SD (n=12).
Significantly different (*p<0.05, **p<0.01).
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Table 4. Con A - blastogenesis (cpm) of circulating lymphocytes in rabbits administered DHA

Pre-administration

Post-administration®

Group
I Iy I, L s1?
CONTROL  8834.7+ 977.7 1099.3+166.1 8.1+0.4 2206.7% 1353.2 415.3%+158.8 5.0+1.7
DHA 4108.0£1504.1 873.7+634.2 6.0+2.6 34332.0+12674.3 861.3+348.2 40.0%=3.0
t-value 1.38 17.58% **

1) After administration of DHA for 30 days.

2) Stimulation index (I2/11); I, Counts of culture (1 mil) with Con A, I3, Counts of culture (1 m/) without Con A.

Data represent means £ SD (n= 3).
Significantly different (* * *p<0.001).

Table 5. Plaque forming cells (PFC) in spleen cells of
mice administrated DHA

Group PFC/10° spleen cells
CONTROL 493.3+170.2
DHA 1050.0+298.2
t-value 2.81%*

Data represent means = SD (n=6).
Significantly different (*p<0.05).
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CONTROL # & ORICAEEZE RO LT, WHL bIER
BREERRLE (F—7 2RLTWEW),
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