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Serine is a typical dispensable amino acid and known essentiality of its de
novo synthesis. To clarify the metabolic demand of dispensable amino and its de novo synthesis,
serine concentration and expression of PHGDH, the rate limiting enzyme of serine synthesis, was
determined in several tissues of rat under different nutritional conditions and diabetes. The result

shows that the protein nutrition most significantly affected the serine concentrations in tissues
and plasm. It is found that serine concentration of liver, intestine and muscle was significantly
decreased in diabetes rat. PHGDH was demonstrated to express ubiquitously in tissues investigated
and the expression in liver, intestine and muscle was changed in response to protein nutrition.
However, the clear relation between the expression of PHGDH and serine concentrations of tissues was
not demonstrated.
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Indispensable Dispensable Total
63% 5% 63% 5% 63% 5%
%) (umo1/L)
39+0 43 = 0% 61 =0 57 = 0% 2200 = 0 2200 = 100
Indispensable Dispensable Total
63% 5% 63% 5% 63% 5%
(%) (umol/kg)

Pancreas 180 21+0% 82*+0 79+0% 18500+ 900 21100 £ 1000
Liver 25+1 27*1 751 73*+1 20200 £ 2600 18300 £ 100

Spleen 22+£1 22*0 781 78%0 16300 £ 900 15200 £ 600
Kidney 31+0 31+1 690 69*+1 88100 £ 9400 80400 =+ 8700
Fat 29+3 31+1 713 69*+1 1700 + 500 1100 + 200

Testis 23+0 23+0 TMT+0 770
Intestine 301 30+2 70+1 70k2
Muscle 24+1 25+1 76+1 751
Brain 22+1 22+3 78+1 78%3

12400 £ 1800 13700 + 600

21600 £ 3800 20800 + 3700
37900 £ 2500 34000 + 5300
19600 £ 2000 21000 = 1100

(#p<0. 05, two—tailed Student’s t-test)
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Carbohydrate (calorie%)

63% 5%
(umol/L)
Plasma 122+ 4 130+ 11
Carbohydrate (calorie%)
63% 5%
(umo1/kg)
Pancreas 518+ 30 614+ 122
Liver 571+ 106 435+ 106
Spleen 531% 34 530E 12
Kcidney 6139+ 722 5540£ 655
Fat 87+ 40 63+ 12
Testis 267+ 60 267E 4
Intestine 931+ 277 916+ 261
Muscle 1183+ 98 1357+ 380
Brain 508+ 38 537+ 114
(#p<0. 05, two-tailed Student’s t—test)
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Indispensable Dispensable Total
6% 50% 6% 50% 6% 50%
(%) (umol/L)
Plasma 39+ 0 46+ 1x  61+0 54 1% 1800+ 0 1900 & 200
Indispensable Dispensable Total
6% 50% 6% 50% 6% 50%
(%) (umo1/kg)

Pancreas 201  17+1x  80%1  83+1x 19300 = 800 19600 = 2000
Liver 20+1 25+ 1x 80+ 1 75+ 1x 22000 600 18500 & 1300%
Spleen 22+0 24+ 0% 7840 76+ 0% 14900 = 300 15800 % 1400
Kidney 28%1  30%1 7241 70+ 1 64800+ 7700 60700 = 7700

Fat  29=2  30£0 712 70+0 1000 = 100 1000 = 100
Testis 19%0 21+ 1x  81+0  79% 1  11700% 1600 11500+ 600

Intestine 29+ 2 30+ 4 712 T0+4 19300 = 3600 23100 = 3200
Muscle 25=1 271 75E1 T3x1 28600+ 1600 29400 = 700
Brain 21+3 19+ 2 793 81+ 2% 19000+ 2700 19800 = 1000

(#p<0. 05, two-tailed Student’s t-test)
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Protein(calorie%)
6% 50%
(umo1/L)
86 &= 8%

Plasma 2479

Protein(calorie%)

6% 50%
(umol/kg)

Pancreas 1362% 65 492 & 36%
Liver 2897+ 462 388+ 99%
Spleen 926+ 17 527+ 29%
Kidney 5128+ 580 4199+ 637
Fat 85+ 8 52+ 1%
Testis 319+ 49 205+ 4
Intestine 1167 % 45 1261+ 12%
Muscle 2400 £ 162 733 & 125%
Brain 768+ 283 640+ 273

(#p<0. 05, two-tailed Student’s t—test)
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Indispensable Dispensable Total

Control Diabetes Control  Diabetes Control Diabetes
(%) (umol/L)
Plasma 371 38%+3 631 62+3 2200 = 100 1800 + 100 *
Indispensable Dispensable Total
Control Diabetes Control  Diabetes Control Diabetes
(%) (umo1l/kg)

Pancreas 12+ 1 8+ 2% 88+ 1 92+ 2% 19100+ 2200 18300+ 1700
Liver 24+1 35+2x 76%1 65+ 2% 24900+ 2100 19100+ 700%
Spleen 141 12+ 1% 86+1 88+ Ix 23400+ 1700 22500+ 1000
Kidney 32+2  24+5% 68+2 76+ 5% 45300+ 4300 27600+ 6000+

Fat 25+4 19+ 2% 75+4 81+ 2% 700+ 0 1100 + 400

Testis 12+ 1 11+1 88+ 1 89+ 1 14400+ 1700 14400+ 1100

Intestin

o 27+3 28+ 3 73+ 3 72+ 3 17800+ 2200 15700+ 1800
Muscle 162 13£2% 84+2 87 4 2% 16500+ 2700 16500+ 1600
Brain 24t3 24+ 2 76+ 3 76+ 2 20600+ 1600 20700+ 1500

(#p<0. 05, two-tailed Student’ s t—test)
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#5 BERF T v oMt (LB ¥ X OWH
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Control Diabetes
(umol/L)
Plasma 188 = 33 149 = 26%
Control Diabetes
(pmol/kg)
Pancreas 732+ 179 536 = 180
Liver 1128 £ 424 329 = 73%
Spleen 872 £ 105 779+ 72
Kidney 2386+ 113 1369 £ 392x%
Fat 51+ 31 56 = 22
Testis 332 % 53 300 £ 42
Intestine 836+ 115 812+ 135
Muscle 633 £ 158 675 £ 82
Brain 775+ 125 724+ 105

(*p<0. 05, two-tailed Student’s t-test)
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