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The Study of Biochemical Changes Induced by Fish OQil Diet in Rat(l)

— Changes in Hepatic Lipogenic Enzyme Activity —
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=ABSTRACT=

In order to evaluate the effect of fish oil on lipogenesis, activities of glucose -6 -phosphate
dehydrogenase ( G6PDH ) and malic enzyme (ME) were measured in liver of rats fed mackered
0il (MO) or eel oil (EO) for 10 to 14 days, at the various levels of 0 to 10% (w/w). In addit-
jon to two kinds of fish oil, soybean oil (SO), lard (L), and beef tallow (BT) were fed to the
different groups of rats. When fish oil was below 10% (w/w ), soybean oil, lard, or beef tall-
ow was mixed with fish oil to maintain constant 10% (w/w) fat level.

Three days of feeding MO brought a marked decrease(~50%) both in G6PDH and ME
activity, the former of which maintained during 13 days of feeding. L group had highest lev-
els of both enzymes. G6PDH activity of MO was lower than SO, but ME activity was not
different between MO and SO. G6PDH activity was decreased with increasing content of
fish 0il (MO, EO), starting at the 2% (w/w) level of fish oil, when L or BT was used as
filler oil. But ME activity was significantly reduced when fish oil content was at least 5%
(w/w). Difference between the effects shown by two kinds of fish oil and animal species
were also found.

The present study suggests that fish 0il can suppress hepatic lipogenesis by reducing act
ivities of lipogenic enzymes with the same or higher degree than vegetable oil can exert.
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Table 1. Composition of experimental diet 1) ;; _11 584 A5
.
Component g/ 100g 22 (Lewisfd) 2 ‘1—7301] 4oa75] fa dn v
Starch 43 WA Lew == b
Sucrose 10 3 2kz (A Lakg F43]4) & 3Y 7 ARSA1F F,
Glucose - Table 1ol A w19 ol ARl 10%( w/
Vitamin Mix 2 WSS Aol 248 A 4YAeLE 3,6,9,19 U2
t Mix
Cellulose 1 Agstg el 4olx|ulte v = w-5o]-f (mackerel oil),
Fat or Oil —— = E) - Aol (eel oil ) 3] 2 (soybean oil ), lard, 472
1) Vitamin fortification mixture obtaine om Db1- - =
) oserirn Inc. Frenchtown, N.J., U.S.A,, provxdgd (beef tallow)-g AM&3lga o] E¢ A wazx AL
the following (per kg mixture) ; Vitamin L
(200 000 LU./g). 458, Vitamin (400,000 LU. / Table 22} 2=,
, 0.25g, Alpha-tocopherol, 15g, é&scorblc acid, (2) 48 2
45g, 1Inos1tol 5g. Choline chloride, 75g, Mena- oo -
dione, 2.25g, PABA. 5g,l Nlacm,’fng, Rlb(l)—?éi 718 Qo] A+ AF 1449} Row mFe]H-9}
vin, 1.00g, pyridoxine HCI, 1.00g, Thiamin 2 Fars 2 ZubErerS 100 o123
1.00g, Ca pantothenate, 3.00g, Biotin, 20.00mg,Fo- lard 3 Estd 3 ‘T SR W(w/w )2 23
lic acid, 90.00mg, Vita:im}nuB, 1.35mg. 3] spE m5ol-f9 kel wel 0,05 1,2 5 4
2) Salt mixture used had following composition ; . -
(g per kg mixture) Ca, 5.9139, Cl, 7.6062, Cu, 10% gfe 2 o] 1047 AR ch
0.03105, I, 0.0019, Fe, 0.0519, Mg, 0.49232, Mn, 3) 4% 3
0.0167, Mo, 0.007 P, 3.9432, K, 4.9288, Se, 0.00023, ~ N
Na, 4.9287, S, 6763, Zn, 0.0048, Ca: P(15: 1). A 29 e o= FU 55 47 B AT
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Table 2. Fatty acid composition of experimental

L)

fat and oils”

Fatty acid? Mackerel oil Eel oil Soybean oil Lard Beef tallow
14 : O 26 25 1.7 24
15 : 0 0.5 0.4 - 0.2
16 : 0 20.5 194 10.1 28.5 26.1
16 : 1 5.8 8.8 ~ -
16 : 2 1.1 14 - -
18 : 0 6.8 6.2 81 123 23.5
18 : 1 25.4 41.8 26.1 39.7 42.5
18 : 2 1.8 1.6 47.7 145 3.6
18 : 3 0.3 0.5 8.0 1.1 -
20 : 0 6.0 49 - 0.5 1.7
Unknown 2.6 20 - -
22 ;1 74 0. - 18 -
24 :1 1.5 6.8 - -
Unknown 18.7 29 - -

U Carbon number : number of double bonds.
Table 3. Effects of various dietary fat and oils on growth of rats for two weeks!’?

Dietary Fat Mackerel oil Eel oil Soybean oil Lard Beef tallow
Weight gain({g/day) 54 + 0.1 58 + 01 56 +0.1 51+05 59+0.1
Foqd intal_xe (g/ day) 181 + 0.0 19.1 +0.1 17.6 +0.1 175409 20.1 +0.1
Jreight gain_ 0.30 0.29 0.32 0.29 0.30

ood intake

1) Average initial body weight of rats was 110g.
2) Values shown are means (15 rats) + S.E.M.
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Table 4. Effect of the level of dietary mackerel
oil on hepatic enzyme activities after 10
days feeding(4& 2)

—o— fish oil
75L - soybean oil Group Fish  Glucose-6-phosphate Malic
v oil (%) dehydrogenase enzyme
NADPH nmoles/mm/ mg protein
391+ 3.1 59.7 3.5
E 0 5 37709 53.0 2.7
s 1 387+43, 53.3 +5.8
E sl 2 3371337, 56.8 £1.9,
P 5 196 +2.97F 47.6 146},
g 10 135+1.3* 37.6 +2.5
:: * Significant at p (0.05
a + Significant at p<0.01
3
%
Table 5. Effect of the level of dietary fish oil on
activities of hepatic G6PDH after two -
weeks feeding? A8 3).
Sources of Levels of Filler Oil
¢ > ! o
0 A \ A . N Fish Oil Fish Oil(%) Soybean Oil Beef Tallow
3 3 6 9 13 : -
Days of Fesding o N AD:];’S'Ig i‘n,éﬁ)oles/xmn/g (r)n7g _Erzotem
) s . 2 26.3+1.2* 343 +1.
Fig. 1. Activities of hepatic glucos -6-phosphate de- Eel Oil 5 18.7+0.4* 25.6 +0.4*
hydrogenase from rats fed experimental diet 107 154 +0.4*
containing 10% various fats for 13 days 9 24.4+0. 1 397 +1.0°
(48 1) g[i"lmkerel 5 176x13* 30.3 05"
10® 324+ 27
75}
o a) 10% Fish oil with no filler oil
31‘2’%2& oil * Significant at p < 0.05.
- lard
o ——
£ ,//'é_ \‘§ o} A% 1o FAL 473
B P ZEEqE Al 4L A s
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4 RS9 mlEs 22308 FAA Aol
£ dgte
0 , ) 3) famgtskl =& 7032 AJ Lipogenic Enzyme
0 3 8 9 13 o gA=Ews
Days of Feeding (1) Glucose -6 -~ phosphate Dehydrogenase
, S E 7 0]9] 05~10%( W/W )& w7
Fig. 2. Activities of hepatic malic enzyme from rats 1 RirE 5= ]nl:‘_ 2 E/o( /E )= d3hA 71
fed experimental diet containing 10% various ard (Table 4) =& F75, 4|7]-&(Table 5) 22
fats for 13 days (23 2). Aol Mg 10%=2 Al F=lAA 10 = 14
d AFAAZE =, fame dFe] 2%dHAYEH AL
AR o2 AYAY (L5 F, FI1F, lard) o2 2] fEbEel Flel F4adte 5%, 10% % FIMIZE
G 2F7 ARgE AF Y Az AY F4PYEE Fig w) X&) 4yl RAF o} AF 34 FAAA
W4 2t wsh R, $E49 lard ol Be FE  (Table5) 10% TEOIHEL FHETIH Folr}
o da Ee e Ao mEmTs FAET 4 qEhbd g% RS AuMEdA dFeE 3
ol sddulel ast FHAAL, Fr BT 6UolF z¢] strain®] zole] s)olshe Ao2 AlzET 94
9,189 =ha) Frbshirl mole] RIKES el ) AR 39 2R 4715TE PlE Y F FRe
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Table 6. Effect of the level of dietary fish oil on
activities of hepatic malic enzyme after
two - weeks feeding ( 43 3).

Filler Gil

Sources of Levels of

Fish Oil  Fish Oil{%) sgybean Oil Beef Tallow
NADPH nmoles/min/mg protein
0 61.3 +3.1 84.4-1.1
2 44.3 +3.0*  49.4+2.0*
Eel Oil 5 228 +0.7* 459118
10? 42.7 +0.9°
Mackerel 2 63.8 12.5 67.212.2
oil 5 228 +0.7%  45.9+1.8
10® 55.5 + 2.4

a) 10% Fish oil with no filler oil.
* Significant at p {0.05.
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