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Effect of Length of Maternal Diet Intake on Production of Newborn Rats with Brain n-3 Fatty Acid
Deficiency: Pre-pregnancy Method vs. Use of Time-pregnant Animals. Sun-Young Lim*. Division of
Marine Environment & Bioscience, Korea Maritime University, Busan, 609-761, Korea — This study was
performed to determine whether the length of the feeding of the controlled experimental diet to the
dam resulted in changes to the dam milk or pup brain fatty acid composition. As a first method, fe-
males have been obtained at 3 weeks of age and fed the experimental diet throughout their growth
to adulthood including mating, pregnancy, and lactational periods. As a second method, in order to
shorten this long and expensive process, time-pregnant dams were obtained as early as possible from
a commercial supplier, on day 3 of gestation, and immediately switched to the.experimental diet. At
birth, the milk of dams prepared by these two different methods was compared by collecting the
stomach contents of the pups. This showed a slight increase in docosahexaenoic acid (DHA) and
arachidonic acid (AA) in the pup stomach contents from the time-pregnant dams. There were no sig-
nificant changes in the brain fatty acid composition of pups between the two different lengths of the
experimental diet intake. By the 10 days of age, there were only minor differences in the milk fatty
acid composition of pup stomach contents from the two sets of dams. However, the pup brains of
the time-pregnant groups at 10 days showed increased AA and DHA due to intake of the chow diet
including AA, DHA and eicosapentaenoic acid (EPA). Thus, the history of the maternal feeding could
affect the results under these particular circumstances, but the differences were minimal.
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Table 1. Composition of experimental diet

Ingredient Amount (g/100 g)
Casein, vitamin free 20
Carbohydrate 60
Corn starch 15
Sucrose 10
Dextrose 199
Maltose-dextrin 15
Cellulose 5
Salt mix 3.5
Vitamin mix 1
L-Cystine 0.3
Choline bitartrate 0.25
tert-Butylhydroquinone 0.002
Fat: 10
Hydrogenated coconut oil 775
Safflower oil 1.77
Flaxseed oil 0.48

Pre-pregnancy Method

Pregnancy Method

Long Evans Rats Female (3 wks)

@ Start Exp. Diet

Mating (8wks)

L

Pregnant Female
(Gestation Day 3)

Start Exp. Diet

Selecting newborn pups within 12 hours of birth

L

Fatty Acid Analysis of Pup Stomach Content and Brain
{(at birth, day 10, weaning)

Fig. 1. Flow diagram of the experimental design.
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Table 2. Fatty acid composition of experimental and commercial
diets (g/100g)

Experimental diet Chow diet

Fatty acids

8:0 29 nd
10:0 5.0 nd
12:0 41.6 nd
14:0 15.9 1.9
16:0 nd 16.7
18:0 7.8 3.3
20:0 01 03
22:0 0.1 0.3
24:0 0.1 0.2
>, Saturates 8§22 226
16:In-7 nd 2.0
18:1n-9 32 19.7
18:1n-7 0.2 12
20:1n-9 nd 0.7
22:1n-9 nd 0.1
24:1n-9 nd 0.2
>, Monounsaturates 3.5 239
18:2n-6 127 4.5
20:2n-6 nd 0.1
20:4n-6 nd 0.2
> nb 127 448
18:3n-3 26 44
20:5n-3 nd 1.8
22:6n-3 nd 2.5
> n3 2.6 8.7
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Table 3. Pre-pregnancy vs. pregnancy dietary treatment effect
on the fatty acid composition of pup stomach at birth
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Table 4. Pre-pregnancy vs. pregnancy dietary treatment effect
on the fatty acid composition of pup stomach at day

(g/100 g) 10 (g/100 g)
Pre-pregnancy  Pregnancy Pre-pregnancy Pregnancy

Fatty acids Tatty acids

10:0 136 = 013" 132 = 006 10:0 837 + 018 641 + 049
12:0 922 + 056 860 + 065 12:0 188 + 022 168 + 064
14:0 713 £ 025 701 + 0.09 14:0 143 =+ 007 145 =+ 029
16:0 238 o+ 028 235 4 045 16:0 227 + 013 266 + 107
18:0 763 = 066 647 =+ 033 18:0 512 + 022 522 = 0.26
20:0 009 <+ 0001 012 + 002 20:0 0.09 4+ 0.001 0.09 + 0.002
22:0 004 + 0001 006 + 001 220 004 + 0.001 0.04 = 0001
24:0 004 + 0002 007 + 002 24:0 0.04 + 0.002 0.06 = 0.002
>, Saturates 493 £ 09 471 + 042 > Saturates 695 + 030 698 = 085
16:1n-7 487 + 043 326 = 044 16:1n-7 220 + 0.09 166 + 003
18:In-9 209+ 078 209 o+ 129 18:1n-9 135 + 0.07 132 + 073
18:1n-7 310 = 026 336 + 013 18:1n-7 146 + 0.07 136 = 0.04
20:1n-9 066 - 006 08 = 012 20:In-9 029 + 0.001 028 + 0.02
22:1n-9 008 = 001 011 =+ 002 22:1n-9 0.03 + 0.002 0.03 + 0.001
24:1n-9 006 + 0001 009 =+ 003 24:1n-9 0.03 = 0.001 0.03 = 0.001
2% Monounsaturates 298 £ 1.02 286 + 155 > Monounsaturates 176 + 016 167 + 078
18:2n-6 644 + 019 663 + 053 18:2n-6 682 + 0.05 650 = 013
18:3n-6 047 1 009 036 + 005 18:3n-6 019 + 0.07 012 = 001
202n-6 056 + 004 009 = 003 20:2n-6 039 = 0.03 033 =+ 0.02
20:3n-6 058 + 003 070 =+ 002 20:3n-6 0.40 + 0.1 034 + 002
20:4n-6 373 £ 014 429 = 017 20:4n-6 054 £ 017 0.69 = 0.03
22:4n-6 159 = 013 27 + 075 22:4n-6 026 + 0.003 022 + 001
22:5n-6 039 = 005 046 = 0.09 22:5n-6 0.04 £ 0.001 0.05 + 0.01
> n6 138 = 031 161 = 044 > n6 862 + 0.08 825 + 020
18:3n-3 048 + 002 043 + 006 18:3n-3 0.89 + 0.002 084 = 0.01
20:5n-3 055 =+ 003 043 =+ 004 20:5n-3 0.18 + 0.001 017 = 001
22:5n-3 071 + 004 100 =+ 021 22:5n-3 0.20 + 0.001 020 = 001
22:6n-3 121+ 004 149 + 011 22:6n-3 024 + 0.002 022 + 001
2 n3 300 ¢ 007 33 + 022 > n-3 1.51 + 0.01 142 + 003

'Fach parameter is presented as the mean + SEM for 3-4 rats.
p<0.05, significant cffect between the two groups
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"Each parameter is presented as the mean + SEM for 5 rats.
*p<0.05, significant effect between the two groups
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Table 5. Pre-pregnancy vs. pregnancy dietary treatment effect
on the fatty acid composition of pup brain at birth

(g/100 g)
Pre-pregnancy Pregnancy

Fatty acids

14:0 170 = 0.05" 163 + 003
16:0 247 + 028 254 + 024
18:0 148 = 012 154 £ 010
20:0 012 + 0.001 012 + 0.001
22:0 007 + 0001 008 + 0.001
24:0 015 + 003 017 + 003
S Saturates 415 + 033 29 + 029
16:1n-7 158 + 0.01 162 + 0.04
18:1n-9 990 + 009 105 + 019
18:1n-7 261 + 0.02 271 + 0.03
20:1n-9 023 + 001 023 + 0.01
24:1n-9 033 + 011 021 =+ 003
>, Monounsturates 146 + 0.10 152 + 023
18:2n-6 047 + 001 048 + 002
20:3n-6 026 + 001 025 + 0.01
20:4n-6 105 = 024 1069 + 014
22:4n-6 251 + 015 265 + 001
22:5n-6 268 + 019 286 + 0.02
S n-6 164 + 027 168 =+ 015
20:5n-3 019 £ 0.002 014 = 0002
22:5n-3 019 + 001 019 + 002
22:6n-3 991 = 022 104 + 027
S n3 1029 + 022 107 + 029

'Bach parameter is presented as the mean + SEM for 3-4 rats.
"p<0.05, significant effect between the two groups

wa) 2 Ad, F ¥4k} & monounsaturated A HFARY)
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°] ¥]%1& wj(Table 6) ¢§}Z]HL**«] ggol = 2ol7t §id
21} % monounsaturated®] 3¢, QJATEL A}LF F
(Pregnancy group)oll Al 4% 7+&8ATHP<0.05). 20:4n-6,
22:4n-6, 22506 2 F n-6 AALS FEke 7A8% A LR 49
Ao ® =9kal 225n-3, 22:6n-3 D & n-3 z|Wale] s
13-26%% 9207 o1} 205n-39] 3ake 47% % 74
SHHTHP<005). o5 A4 A1Eo0] 48 717k) B AT 21
Dol HAE v} o) A 248 viws) BgtrHTable 7).
% LAWY, F monounsaturated A WAt & n-6 2| HHA
Y% n3 At ?’}aoﬂh o4 Alo)5 Ay B 7} gidch
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Table 6. Pre-pregnancy vs. pregnancy dietary treatment effect
on the fatty acid composition of pup brain at day 10

(8/100 g)
Pre-pregnancy  Pregnancy

Fatty acids

14:0 131 = 003" 136 + 006
16:0 256 = 005 247 + 028
180 170  + 005 171 + 012
20:0 018 < 001 017 * 001
22:0 013 = 001 012 = 002
240 015 =+ 001 018 = 0.04
> Saturates 444 + 005 437 + 032
16:1n-7 137 + 002 131 + 002
18:1n-9 975 + 010 958 + 014
18:1n-7 241 002 233 + 002
20:1n-9 027 =+ 001 02 + 001
24:1n-9 021 = 001 005 = 001
>, Monounsaturates 14.0 + 013 135 = 016
18:2n-6 091 = 002 092 £ 005
20:3n-6 041 + 001 047 = 0.02
20:4n-6 131 £ 006 140 = 014
22:4n-6 306 + 004 347 = 004
22:5n-6 148 + 002 174 + 008
3 n-6 189 + 010 205 + 0207
20:5n-3 015 + 0001 0.08 = 001
22:5n-3 031 £ 001 039 = 003
22:6n-3 113 = 005 129 = 029
S n3 119  + 007 134 = 030

"Fach parameter is presented as the mean = SEM for 5 rats.
"p<0.05, significant effect between the two groups
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Table 7. Pre-pregnancy vs. pregnancy dietary treatment effect
on the fatty acid composition of pup brain at
weaning (g/100 g)

Pre-pregnancy Pregnancy

Fatty acids

14:0 105 + 036' 08 + 031
16:0 191 + 099 187 + 063
18:0 186 + 138 185 + 099
20:0 040 =+ 0.04 038 + 0.05
22:0 011 = 0.03 010 + 001
24:0 056 + 0.17 062 + 015
2. Saturates 399 = 218 391 + 143
16:1n-7 062 = 015 059 + 012
18:1n-9 895 = 149 100 + 137
18:1n-7 199 = 028 224 + 025
20:1n-9 018 = 0.02 018 + 001
22109 015 = 006 007 + 004
24:1n-9 054 - 019 064 + 019
2. Monounsaturates 124 = 190 137 + 012
18:2n-6 131 = 027 124 + 027
20:2n-6 019 = 002 016 + 001
20:3n-6 036 = 093 041 + 0.07
20:4n-6 881 + 014 970 + 094
22:2n-6 0.07 = 0.001 007 + 0.001
22:4n-6 1.88 + 047 238 + 047
22:5n-6 139 + 025 113+ 015
> n-6 140 + 1.09 151 + 122
22:5n-3 038 + 0.04 036 + 005
22:6n-3 126 + 090 130 + 085
> n3 130 ¢ 094 134+ 090

"ach parameter is presented as the mean + SEM for 3-4 rats.
9<0.05, significant effect between the two groups
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