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Effeci of Long—Term Pyridoxine Depletion on the Fatty Acid
Composition of the Rat Brain
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Dept. of Food of Nutrition, Seoul National University

= ABSTRACT =

Weanling female Sprague Dawley rats were fed diets containing 22 mg pyridoxine * HCl
/kg diet(control diet) and 1.2mg pyridoxine * HCl/kg diet (deficient diet). One deficient
group and one control group were fed their diets throughout the period of growth, gesta-
tion and lactation. After the pups were born and weaned, the deficient group was divided
into two groups. Therefore, one (DC) switched to control diet and the other continued the
same deficient diet until 10 week—old.

Analysis of chemical composition of fatty acid in the total brain lipid was conducted in
the pups of 5, 10, 15, 21, 35, 50 days of age. Arachidonic acid content was = significantly
decreascd in the deficient group at 5 days compared to the control, but at almost all ages,
there were no significant differences in fatty acid contens among all the groups. The
fatty acid compositions of the brain phospholipids were determined on pups at 1, 14, 21, 35,
70 days of age. " The content of Cy4 in the brain phosphatidylcholine birth and contents
of C;3 4 and Cyy 5 at birtd, and Cyz 5 and Cpz ¢ at 14 days in the phosphatidylethanolamine
were depressed in the deficient group. These changes were not consistent with ages.

Therefore, it may reflect that the major part of the changes occuring in the pyridoxine dep-
leted rats depends, not so much on the pyridoxine depletion itself as on the age or development
of the rats.
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Sprague Dawley 9] 9% & o] fuREH FILoZ2
1}30] ztzt control diet(22mg pyridoxine - HCl/ 4
diet) 9} deficient diet{ 1.2 m3 pyridoxine - HCl / 4
diet) 2 JgA A=, 1 Ao 2Ae ¥ 13 ot
A 5ol 200g A HRAE W dUE AA, Hod 2
HEe] olfE w £F Ao g Frog urol &
Z{DC) & control diet & v}fo] pyridoxine X} &
A E HEAA Fi, & ¢ £ (DD) #  control

Table 1. Composition of experimental diet
(g /100g diet)

Pyridoxine Pyridoxine
—deficient —sufficient
Vitamin —free casein 20.0 20.0
Corn starch 58.5 58.5
Corn oil 5.0 5.0
Beef tallow 5.0 5.0
Salt mixture® 4.0 4.0
Cellulose 5.0 5.0
Vitamine mixture ——B:’ 2.08
+BY 0.2 2.2
DL —Methionine 0.3 0.3

1) Composition of salt mixture, g/kg of mixture:
CaHPO, 500 g, NaCl 74g, 52g Potassium
Citrate Monohydrate 220g, 24g, Manganous
Carbonate (43 —48% Mn) 3.5g, Ferric Citrate (16
—17% Fe) 6.0g, Zinc Carbnate 1.6g, Cupric
Carbonate (53 -55% Cu) 0.3g, KIO, 0.01g,
Chromium Potassium Sulfate 0. 55g NaiS
5H,0 0.01g, Sucrose, finely powdered 118, Oag
Nutrition Biochemicals, ICN Life Science
Group, Cleveland Ohlo, Vitamin mixture (=B
: vitamin A conc. (200,000 units per gm) 4.5g,
vitamin D conc. (400,000 units per gm) 0.25g,
a—tocoperol 5.0g, Ascorbic acid 45.0g, Inositol
5.0g, Choline chloride 75.0g, Riboflavin 1.0g,
Thiamine hydrochloride 1.0g, Calcium Panto-
thenate 3.0g, Biotin 0.02g, Folic acid 0.09g,
vitamin B, 0.00135g and starch to lkg.
Vitamin mixture(+B,) contained, in addition
1o the above vitaming 1g of pyridoxine hydro-
chloride per kg of vitamin mixture,
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Table 3 Effect of long—term pyridoxine depleted diet on the fatty acid composition of rat brain phosphatidylcholine( % ).

group bebw C16:0 C16:0 C16:1 C18:90 C18:1 Ci8:2 C20:3 Cz22:4 C22:4 C22:5 C22:6
1-CC 270a 51.72 7.29 607 2194 662 L16
+063 +129 3059 +025 +0.41 +033 +0.33
1-DD 236 4890 801 7.00 254" 585" 106
+027 +1.82 +0.56 +1.50 +0.29 +0.20 +025
14-CC 145 4609 426 1283 2164 227 043 782 064 158 053
+038 +182 0.24 +0.95 +0.74 +0.25 10.12 +101 1016 4039 019
4-DD 128 4934 446 1039 20.90 127 042 886 0.78 122 Q.68
+0.19 +2.88 +029 3130 10.86 +059 +0.08 +071 1017 4034 +043
2-CC 061 4575 164 1191 2077 14 n 7.16 118 139 090
+008 +3.03 +024 +1.08 10.63 +0.11 +013 +0.80 +030 +009 +021
21-DD 069 43.61 138 14.80 24.76 173 191 6.41 118 132 092
+023 4286 +004 241 +2.33 *136 3101 +083 +0.30 +058 1006
B-CC 041 4064 1859 36.45 085 1.28 5.96 142 215 219
+012 1235 +411 +2,01 +0.11 +0.32 +0.30 +040 +087 +118
35-DD 012 3710 1668 38.06 L9 150 7.01 147 167 L16
+012 t272 +144 +190 +0.91 +0.22 10.82 +111 +0.51 019
35-DC 4288 1544 27.17 120 166 6.12 0.99 150 128
+1.65 +1.44 +0.65 +0.36 +024 +0.67 +029 1054 30.26
70-CC 3662 1735 27.91 183 238 6.40 115 0.94 207
+4.07 +0.52 162 1031 +047 +186 30.80 +0.31 +£035
70-DD 312 17.73 2990 175 264 6.79 137 L2z 223
+1.78 +2.69 +156 +064 10.34 +126 +022 1045 +0.58
70-DC 3787 16.73 29.00 125 229 5.95 136 . 116 243
+1.60 +1.85 10.62 +0.63 +0.13 +0.36 045 +0.34 +0.32
a : mean+SD.
CC : control.
DD: deficient throughout.
DC : deficient group 1 d a 2ldays
» : P<005 significanty different fom control group.
*« : P<0.01, significandy different from control group.
Table 4. Effect of bong~term pyridoxine depleted diet on the fatty acid composition of rat brain phosphatidylethanolamine(%).
groups  below C160 Ci6:0 C1:1 C18:0 C18:1 Ci18:2 C18:3 CD:4 C2z:4 C22:5 C22:6
CC 512a 1342 115 %87 863 299 1607 5.9 16.38 6.06
+160 + 260 1027 +410 023 +066 +115 0.9 +0.29 1.48
DD a3 1288 156 2B 1148 307 w4 4.5¢* u.72™ %4
+165 +096* 1083 318 1204 +18 *117 +0.26 +0.51 0.99
u-CC 539 923 259 7.38 165 20.77 7.87 13.16 9.42
+145 +133 1282 21 +158 +177 +2.17 *1.74 0.81
®-DD 697 1269 274 858 187 1975 5.39 8.81* 7.78*
+245 +054 3% 1081 +130 +354 40.08 +0.35 0.9
2-CC 630 1035 2136 1210 i64 L1 16.96 7.39 10.02 9.01
+083 +003 i 037 *12 toue +0.70 +0.65 +0.28 0.60
21-DD 639 858 2306 1176 19 155 59 7.7 10.76 9.60
+058 ,+059 03 052 +024 +o21 +0.99 +0.33 +0.65 0.42
'85-CC 604 625 2263 1532 030 200 u97 6.5 9.34 995
+077 +031 £150 098 +on 057 1067 10.20 +0.34 0.70
35-DD 505 711 2406 16.4 233 uz 6.83 8.70 9.74
+054 +188 +234 1011 +047 +115 $0.06 +1.62 0.61
35-DC 456 6.96 2514 1536 052 229 B 6.16 9.15 9.40
+123 +050 +168 10.88 +062 +01t 082 10.44 +0.99 0.74
0-CC 603 940 2461 17% 230 11t 17314 6.2 6.68 9.47
+143 +180 1106 Hu +115 +070 +07 +0.44 +0.9 119
70-DD 667 831 2419 16.68 148 358 13.16 6.9 7.76 10.01
+157 +0.76 1235 +0.69 +ox +068 017 0.7 +1.61 1.08
20-DC 620 104 21 1760 3u 348 1.’ 6.71 6.07 9.06
+210 + 455 +354 +1.09 +352 +001 +188 +2.71 +1.97 3.39
a : meantSD.
CC : control
DD: deficient throught..
DC: deficient group supplemented at 21days postpartum.
*: P {005, significantly different from control group.
= P (00, significantly different from control group.
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