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The Riboflavin Status in Insulin-Dependent Diabetes Mellitus
During Growing Period
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Department of Food and Nutrition, Keimyung University, Daegu, Kovea

ABSTRACT

Riboflavin status of 17 insulin-dependent diabetic mellitus(IDDM) patients in growing period
was evaluated as a function of energy intake and expenditure. biochemical nutritional status
and diabetic control indicators.

Compared with recommended dietary allowances for Koreans(RDA, 1989), only 353% of
subjects was at good level of all nutrients intakes and 529% of subjects was bclow normal
level of height and weight. Nutrients consumed below RDA levels were energy(=885% of
subjects), niacin(64.7%), iron(52.9%) and protein(23.5%) respectively.

The riboflavin status was within normal range by urinary riboflavin excretion but 17.6%
of subjects was evaluated as showed riboflavin deficiency by erythrocyic glutathione reductase
activity coefficicnt(EGRAC).

Correlation between riboflavin intake, urinary riboflavin excretion, EGRAC level and diabetic
duration were not statistically significant.

Correlation analyses indicaled that EGRAC level was inversely correlated with thiamin, niacin
and cabohydrate intake.

No significant correlations were found between the EGRAC and glycosylated hemoglobin
A (HbA ) (r=—0464. p=0.129).

From this study, it 1s suggested that IDDM subjects need to maintain balanced diet containing
mutrients above RDA for individual activity during growing period. It needs more study whether
the current recommended riboflavin allowance is adequate for diabetic patients.
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Table 1. Clinical charactenstcs of 17 subjects with insulin-dependent diabetes mellitus

. . . Arm
Subject Age Dlab(':‘tl(_' Height  Weight BMIY SubCL‘llﬂ.ﬂGﬁOuS fa thc'k'ncss circum
N:i) . Sex (yr) du(rauon (em) (kg) (kg/nﬁ) triceps suprailiac ference
vT) (mm) (mm)
) {em)
1 F 7 1 129.0 32.0 19.2 10.4 14.6 20.0
(-1 (+6)
2 M 8 2 186.7 29.0 15.5 8.8 13.8 17.5
(+6.7) (+8)
8 F 8 1 129.0 24.0 14.4 12.8 10.0 16.5
(-0 (-2
4 M 11 3 133.5 27.0 15.1 10.2 4.6 17.0
(—10.5) (-9
5 F 12 5 157.4 30.0 15.9 12.4 8.2 19.5
(—7.6) (-7
6 F 13 5 165.0 42.0 15.4 7.2 6.8 19.0
(+10) (—6)
7 M 14 1 156.0 45.0 18.5 72 16.0 22.0
(=35) (—6)
8 M 14 ] 162.0 51.0 19.4 16.2 8.6 44.0
(+1)
9 M 14 2 166.0 57.0 20.7 10.2 8.4 25.0
(+35) (+6)
10 M 14 1 168.2 61.0 21.6 13.2 13.2 25.0
(+7.2) (+10)
11 F 15 4 156.7 55.0 29.4 198 14.0 24.5
(+1.7) (+7)
12 F 14 1 158.5 51.0 203 172 18.8 24.5
(+3.5) (+3)
13 M 15 ] 165.0 51.0 18.7 9.4 6.8 23.0
(+4)
14 M 16 4 152.0 41.0 17.7 11.4 16.2 23.0
(=17)  (-18)
15 F 16 4 172.5 64.5 21.7 15.0 14.4 26.0
(+145) (+12.5)
16 F 16 1 151.5 49.0 21.3 11.0 16.0 26.0
(—s.5) (+1)
17 M 20 10 154.5 40.0 16.8 10.4 12.6 28.0
(—14.5)  (—19)

( ) @ numbers indicate the difference between normal level of height or weight and individual data
1) BMI : body mass index
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Table 2. Daily nutnent intake levels as compared to recommended distary allowances for Koreans
(n=17)
Mean% SD( %) Range{ %) sf}:e(‘:tzrﬁif )RTO)&
Protein 1284 + 429 50.0 — 215.0 28.5
Fe 1296 = 58.7 65.9 — 246.0 52.9
Ca 1257 = 269 694 — 1754 5.9
vit. A 131.7 £ 409 67.5 — 231.4 11.8
Thiamin 1316 £ 11.1 1156 — 160.5 0.0
Riboflavin 123.6 = 207 81.7 — 1733 11.8
Niacin 97.9 £ 117 346 — 1193 64.7
vie. C 157.1 £ 342 76.0 — 216.0 5.9
Energy 84.7 £ 14.5 559 -~ 107.2 88.2

RDA ! recommended dietary allowances for Korcans, 1989
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Table 3. Indwvidual hematological data for HbAq, fasting blood sugar. ipd and protein status  (n=17)
Subject Sex FBS HbA, Hb TP Alb TC TG HDL-C
No. (mg/dl) (%) (grdD (g/dD (g/d)  (mg/d) (mg/dl)  (mg/dD)
i. F 140 8.9 13.2 7.9 4.6 164 66 55.8
2. M 70 7.3 12.5 7.8 4.9 150 40 83.0
3. F 114 7.9 12.2 8.1 5.0 156 66 61.4
4. M 201 8.6 13.7 7.2 4.3 164 40 70.1
5. F 350 11.5 14.9 8.6 5.1 188 101 91.0
6. F 218 13.4 15.6 7.1 4.4 191 117 50.0
7. M 117 6.2 14.6 7.5 4.9 131 63 46.9
8. M 144 8.6 13.4 7.7 4.5 117 51 484
9. M 99 7.6 15.3 7.9 5.0 136 58 48.4
10. M 218 9.2 14.8 8.6 5.1 181 49 47.0
11. F 188 11.7 13.1 8.4 4.2 188 63 42.5
12. F 285 15.1 12.3 7.7 4.5 198 143 46.3
13, M 122 8.8 16.0 8.2 5.0 110 56 50.2
14. M 207 10.0 15.5 8.2 4.7 140 64 56.8
15 F 291 9.7 18.7 8.1 4.8 206 74 56.5
16. F 147 9.4 13.5 7.9 4.9 170 38 52.7
17. M 76 9.4 14.4 8.0 4.5 135 52 61.4
Normal 13.4 6.0— 3.2— 120— M 85—50
range <140 579 +2.0 8.0 4.5 200 <220 F 45—65
FBS ! fast blood sugar Alb I albumin
HbA, ! glycosylated hemoglobin A; TC : wotal cholesterol
Hb : hemoglobin TG . triglyceride
TP  wotal protein HDL-C  high density lipoprotein cholesterol
Table 4. Daily nboflavin intake, unnary riboflavin excretion and EGRAC (h=17)
Subject i{)xabt_et]c Mu“{_ Riboflavin Intake URFD Excreton 2)
No. uration  vitamin mg/da me/1000keal me/da RF(ug/g EGRAC
(yr) intake gday 8 &8y Creatinine)
1. 1 2.08 1.09 296.3 595.8 1.138
2, 2 1.48 0.83 578.2 §64.5 1.110
3. 1 1.87 1.08 329.2 662.6 1.035
4. 3 1.45 0.71 371.3 677.8 1.202
5. 5 1.57 0.90 383.6 898.2 1.073
6. 5 1.23 0.57 176.9 689.4 1.058
7. 1 1.89 0.68 183.5 261.4 1.680
8. 8 1.46 0.86 893.9 742.7 1.205
9. 2 0 1.52 0.72 556.4 1247.5 1.063
10. 1 1.42 0.69 236.4 60273 1.117
11. 4 0 1.49 0.98 592.0 1764.5 1.020
12. 1 1.54 0.88 782.6 745.8 1.127
13. 3 0 1.71 0.79 254.2 308.4 1.108
14. 4 0.98 0.70 156.0 410.9 1.127
15. 4 0 1.31 0.72 1837.53 1196.2 1.051
16. 1 0 1.65 0.84 404.6 1392.8 1.072
17. 10 1.46 0.79 42.2 200.4 1.007

1) URF : urinary riboflavin
2) EGRAC : erythrocyte glutathione reductase activity coefficient
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Table 5. Correlation armong nboflavin intake, EGRAC
level and urinary niboflavin excretion
(h=12)

Riboflavin intake

mg/day  mg/1,000kcal EGRAC

Urinary riboflavin

~-0.0561 0.3113

—0.0224 0.2800
0.5385 —0.2565

glutathione reductase  activity

—0.0025
—0.3789

ug/day

ug/g Creatinine
EGRAC

EGRAC

erythrocyte
coeflicient
All of the correlation coefficient are not significant at
a=10.05
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o= thiamin(r=0.752, p~=0.
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B#AFE B9 FATH(r=0.4026, p=0.109).
Table 6. Correlation of anthropometric indicators with diabetic dutation (h=17)
Height Weight BMI Suba‘u_a.m:‘.ous fat thic‘l;vness ) AT{I—T\I‘ )
(Cm) (kg) (kg/mz) ET:;;?)‘\ SL?])T:E:;I]I)&C L]T(U(l:‘]l;;(‘n((
D;i?;ggn 0.2140 0.0175 —0.1856 0.1167 —0.2670 0.1026

All of the correlation coeflicient are not significant at @=0.05

Table 7. Correlation of riboflavin intake, urnary nboflavin excretion, and EGRAC level with diabetic dura-

tion (h=12)
Riboflavin intake Urinary nboﬂavnz N EGRAC
myg/day mg/1,000kcal ug/day ug/g Creatinine
Diabetic —0.4233 —0.2056 ~0.0558 —0.2151 —0.5079
duration

ECRAC ! erythrocyte glutathioné reductase activity coefficient
All of the comreladon coefficient are not significant at @=10.05
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Table 8. Correlation of energy intake, energy expen-
diture, and nutnents intakes with EGRAC

(n=17)
FGRAC

Correlation

cocfficient(r) Pvalue
Energy intake 0.678 0.0028
Energy expenditure —0.206 0.4280
Carbohydrate 0.751 0.0005
Protein 0.384 0.1280
Fat 0.148 0.5700
Thiamin 0752 0.0005
Niacin 0.634 0.0063

EGRAC . erythrocyte  ghuathione reductase  activity

coefficient
.
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Fig. 1. Relationship between EGRAC and HbA: in su-
bjects with insulin-dependent diabetes mellitus.
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