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A Clinical Properties on Nutrients Intake and Serum Concentration
of Diabetic Subjects by Duration in Ansung Kyunggi-do
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ABSTRACT

This study was performed from March to June 1994 in Ansung Medical Center. We inves-
tigated serum components of 78 diabetics in the center, in addition to the nutrient intake
status and anthrophometric status of 60 diabetics among them. We separated the latter into 2
groups(i) less than 5 years of diabetic duration and ii) more than 6 years of diabetic duration)
and analyzed the clinical characteristics of each group. The results are as follows : ) The
average ages of male and female subjects were 57.1 and 58.9 years, respectively. The average
diabetic duration of male subjects was 4.8 years and that of female subjects was 5.9. The major
occupational field of both male and female subjects was agriculture(33.3%, 36.1%). 50% of male
and 75% of female subjects monthly incomes were less than 600,000 won and 75% of male
and 94.4% of female subjects had weekly food expenses less than 40,000 won. The nutrient
intake status of the subjects was lower than RDA on the whole. There were no big differences
between 2 the male groups of different diabetic duration, but calorie, protein, fat, carbohydrate,
phosphorus, iron and Vit B, intakes of the above 6 year female group were appearently higher
than those of the under 5 year female group(p<0.05). There were different intake tendencies
between male and female subjects. For females, the longer the diabetic duration, the less
intakes of calorie, protein, fat, carbohydrate, phosphorus, iron, Vit B,, Vit B, and niacin were
observed. Furthermore, the longer the diabetic duration in females, the more intakes of energy
and nutrients, except Vit C were observed. Fasting blood glucose levels were 155mg/dl and
164mg/dl and Postprandial glucose levels were 242mg/dl and 247mg/dl for males and
females respectively. Hb of both males and females, and Ht of males met the lower limit of
normal status. The serum TG level was higher than normal, so that they seemed to suffer from
hyperlipidemia : their high HbA1C status indicated that the management of diabetes mellitus
was poor. The total protein level of female subjects was higher when compared with that of
males(p <0.05). All subjects blood pressures were higher than normal, and the longer the
diabetic duration, the higher was the blood pressure. The serum HDL-cholesterol levels of the
above 6 year group male subjects were lower(p<{0.05) than those of the under 5 year male
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group subjects, and the former group's systolic and diastolic blood pressures were higher than
those of the latter(p <0.05). Levels of serum total protein, albumin and TG of the above 6 year
female group were lower than those ofthe under 5 year female group(p<0.05). As the diabetic
duration was extended, HDL-cholesterol and LDL-cholesterol levels showed a tendency to
increase, while Hb, Ht, total protein, albumin, and A/G, which represent the nutrients state of
iron and protein, were inclined to decrease. This result showed that serum lipid components
went bad. To summarize the results, the longer the diabetic duration, the worse were the male
subjects’ nutrient intake status, but those of the female subjects were good. With respect to
serum componenets and serum lipid, subjects’ Fe, protein, nutrition status and serum lipid
component got worse as the diabetic duration was extended, implying the possibility of diabetes
mellitus complication grows. (Korean J Nutrition 30(10) : 1203~1210, 1997)
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Table 1. General characteristics of subjects N(%)
Sex Male Female

Education None 2( 8.3) 13( 36.1)
Elementary school 10( 41.7) 20( 55.6)

Middle school 5( 20.8) 1( 2. 8)

High school 6( 25.00 2( 5.0

Colleage 1 42) O 00)

Sub total 24(100.0) 36(100.0)

Occupation Agriculture 8( 33.3) 12( 33.3)
Labor 40 16.7) 1( 2.8)

Sailler o 0.0) 2( 5.6)

Officier 4( 16.7) 0O( 0.0

Expert o 0.0) 1( 2.8)

Etc 0( 0.0y 10( 27.8)

None 8( 33.3) 10( 27.8)

Sub total 24(100.0) 36(100.0)

Monthly <30,000 won 8( 33.3) 21( 58.3)
income 31,000 -60,000 won 4( 16.7) 6( 16.7)
61,000 -90,000 won 7(29.2) 5( 13.9)
91,000 - 120,000 won  2( 8.3) 3( 8.3)

>121,000 won 3(12.5) 1( 2.8

Sub total 24(100.0) 36(100.0)

Weekly 5( 20.8) 13( 36.1)
food cost 5)186%0?3g320 oy 2 83 100278)
30i000—40,000 won 5( 20.8) 4( 11.1)

< 40,000 w’on 6( 25.0) 7( 19.4)

= 6( 25.0) 2( 5.6)

Sub total 24(100.0) 36(100.0)

3) MAHEAH

AR} Bt AL Al 24 168.4cmRAL,
dxpe= 153, lem@ o™ HF AF FAVE 64.8kg
247} 56.9kgel Stk

PIBW (percent ideal body weight, %)< @4 2
7} 105.2%, 119.6% % @xzolA AA} gAET o
w]uhalthe of 2] Q- FEPOPP R AT

4) Moj2# AN O

S50l 3L BN Aol ayel ANARE
2Akg} FAALE SAE ggtort Aolawel F
4oty 93 Y A0S et

1) 9% N IYL HAT

ZAFNAAS ] i AL dA 5714, oA} 58.9
A2H o) AL a2 AYARF I v BT THA
o|2 ZwlelokzAlAT W} vlwale] Table 20 Al
Ei=

AT vmA e 2Ee HFHER0] 64.8%%
744 ¥eka, RDAS) 70% °letE A ddas 2




1206/ A o wHl g

o

Table 2. Nutrients intake of subjects
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Sex Male Female National nutrition survey report”
Energy(Kcal) 1704.7+135.8" ( 77.5)* 124514776 ( 62.3) 224.7
Protein(g) 655+ 6.2 (93.6) 45.0+ 3.6 ( 75.0) 76.8
Fat(g) 376+ 6.3 20.0+ 33 34.4
Carbohydrate(g) 257.5+ 21.2 224.2+13.1 392.6
Fiber(g) 720+ 0.86 54+ 0.6 9.7
Ca(mg) 453.7+ 522 ( 75.6) 327.9+£28.1 (54.7) 454.6
P(mg) 751.8+ 945 487.2+51.9 923.1
Fe(mg) 125+ 1.2 (125.0) 9.1+ 0.8 ( 75.8) 18.8
Vit. Bi(mg) 1.1+ 02 (94.2) 0.7+ 0.1 (71.0 1.40
Vit. By{mg) 1.0+ 0.1 (68.6) 0.7+ 0.1 ( 60.0) 1.34
Niacin(mg) 132+ 1.4 (91.0 9.6+ 09 (73.8 20.2
Vit. C(mg) 859+ 16.3 (156.2) 71.8+£12.1 (130.5) 108.5
1) Mean+S.E

2) Ministry of Health and Welfare : '92 National Nutrition Survey Report(Rural area : per adult per day), 1994. 8
3) % RDA : % of Recommended Dietary Allowances for Koreans(6th revision, 1995)"
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Table 3-1. Nutrients intake by duration in male subjects

. <5Years >6Years Sig-
Nutrients (N=17) (N=7) nificance

Energy(Kcal) 1754.3 +180.0" 1584.2 +170.2 NS
Protein(g) 69.6 + 84 555 + 47 NS
Fat(g) 435 + 79 233 + 8.1 NS
CHO(g)” 256.2 + 272 2605 + 236 NS
Fiber(g) 705+ 12 729+ 1.0 NS
Ca(mg) 4782 + 718 3943 + 403 NS
P(mg) 813.7 +1312 6014 + 268 NS
Fe(mg) 128+ 16 116+ 15 NS
Vit. By(mg) 119+ 022 098+ 0.14 NS
Vit. B,(mg) 098+ 017 089+ 008 NS
Niacin(mg) 133+ 19 130 + 23 NS
Vit. C(mg) 76.5 + 206 1089 + 25.1 NS

1) Mean+SE 2) Carbohydrate NS : not significant

Table 3-2. Nutrients intake by duration in female sub-

jects
Nutrients <5Years >6Years Sig-
(N=16) (N=20) nificance

Energy(Kcal) 987.4 +£96.6" 1451.2 +95.1 **
Protein(g) 332 £ 39 545 + 4.8 **
Fat(g) 13.0 + 3.0 25.7 + 5.1 *
CHO(g)” 1916 +18.8 2503 +16.4 *
Fiber(g) 4.284+ 0.6 6.2 + 0.8 NS
Ca(mg) 288.0 +45.4 359.8 +£34.6 NS
P(mg) 359.7 +£72.2 589.3 +66.3 *
Fe(mg) 69 + 09 109 + 1.1 *
Vit. Bi(mg) 0.51+ 0.06 0.86+ 0.09 b
Vit. By(mg) 0.64+ 0.11 0.79+ 0.07 NS
Niacin{mg) 80 £ 1.3 10.8 + 1.2 NS
Vit. C(mg) 79.5 +245 65.6 £10.3 NS

1) Mean+SE  2) Carbohydrate
NS : not significant  *p <0.05, **p <0.01




Table 4. Calorie ratio of nutrients by duration of subjects

Sex Nutrients <5 Years >6 Years ..Slg—
nificance

M  Carbohydrate 63.6+39 70.0+6.6" NS
Fat 21.1+3.1" 149+5.9 NS
Protein 16.3+£1.2 152+1.0 NS

F  Carbohydrate 75.2423% 702429 NS
Fat 11.5+2.2 148424 NS
Protein 13.3+1.0 150409 NS

1) Mean+SE

NS : not significant
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Table 5-1. Serum concentrations of metabolic parameters and blood pressure by duration in male subjects

Serum_concentration <5 Years >6Years Significance Normal range
Glucose, fasting(mg/dl) 154.7 +17.9" 155.9 +£255 NS 60-120
Glucose, pp2hrs(mg/d!) 2354 +26.3 260.0 +32.1 NS
Hemoglobin(mg/dl) 13.9 £ 03 135 = 04 NS 13.9-16.9
Hematocrit(%) 420 = 1.0 411 + 10 NS 40-48
Total protein(g%) 71 £ 0.1 7.1 £ 041 NS 6.5-8.0
Albumin(g%) 43 = 0.1 4.2 + 0.2 NS 37-52
AG 1.59+ 0.08 1.40+ 0.09 NS 1.5-25
TG(mg/dl) 195.8 £253 1344 +26.8 NS 35-130
Cholesterol(mg/dI) 190.2 £ 9.0 1945 +18.7 NS 110 - 240
HDL-chol.(mg%) 414 £ 20 354 +£ 0.8 * 37-50
LDL-chol.(mg%) 1096 = 9.3 132.3 +£14.9 NS 60-175
HDL-chol./T-chol. 0.23+ 0.01 0.19+ 0.04 NS
HbA,C(%) 79 £ 03 8.2 + 0.7 NS 35-6.5
GOT(unit) 39.0 £ 5.9 26.5 + 3.2 NS 8-40
GPT(unit) 322 + 441 241 x£ 2.2 NS 5-38
Blood pressure(mmHg)

systolic 1235 £+ 2.6 1350 + 53 * under 140

diastolic 79.2 + 1.2 850 = 19 * 90
1) Mean+SE NS : not significant *: p< 0.05
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Table 5-2. Serum concentrations of metabolic parameters and blood pressure by duration in male subjects.

Serum concentration - <5Years >6Years Significance Normal range
Glucose, fasting(mg/dl) 160.7 £229 167.5 165 NS 60-120
Glucose, pp2hrs(mg/dl) 242.7 +22.5 2515 +£18.7 NS
Hemoglobin(mg/dl) 13.2 + 03 13.0 # 03 NS 12.7-15.0
Hematocrit(%) 406 = 1.1 395 + 09 NS 36-45
Total protein(g%) 76 £ 0.1 73 £ 0.1 * 6.5-8.0
Albumin{(g%) 46 + 0.1 4.2 + 0.1 * 3.7-5.2
Globulin(g%) 3.0 £ 0.1 3.1 £ 01 NS 1.5-3.0
AG 1.53+ 0.04 143+ 0.06 NS 1.5-2.5
TG(mg/dh 2389 284 1644 +15.8 * 35-130
Cholesterol(mg/dl) 206.6 +£10.4 216.2 £12.2 NS 110-240
HDL-chol.{mg%) 435 + 2.2 428 £ 09 NS 44-66
LDL-chol.(mg%) 1153 +10.8 140.6 £10.7 NS 60-175
HDL-chol./T-chol. 0.22+ 0.02 0.21+ 0.01 NS
HbA,C(%) 80 = 04 9.0 £ 04 NS 3.5-6.5
GOT(unit) 388 £11.6 241 + 16 NS 8-40
GPT(unit) 263 + 3.3 227 + 24 NS 5-38
Blood pressure (mmHg)

systolic 1264 + 2.8 1316 + 34 NS under 140

diastolic 81.8+2.2 848 + 24 NS 90

1) Mean+SE 2) *: p<0.05 NS : not significant

ol ATERRE H3717t0] Lol met F
B g vld st umxn 2188

S F AN

o) B3 #00) A} AT B BE
6 dol ol Albumin/Globulin) H]7} 1.50]81=
dojH = o] % <3l FHrIzte] ZojF el uhet o
3 71X #EE, oA 25F, 718 RS o4
B 4= 9Ih9®. 28 GOT, GPTE £ )% AA
£ 99 25 $47170) BAglel A 33 it
TGE BU LEFAA Ad5Ern wghon, ozie]
74§ sdoldlto]l gdol TRl p<0.05 FFelA
FoeHl =3tk TGIE EolR ol /8 B &l
ANA aEE 2o A EugelM e ey AR
Aoz Fel Auate] WEo] F7islo] oAl TGS
Aol Bolalzl iR yztEn B ZARNY 9
=38R TG F50] 53] 2 AL A J3 o &
RAelglr] Hohe nBEAAE ke AT A F
ol 71N Aoz Algg) F B97 &P Ba
3718 2AYEL Total cholesterol2th TGl &
ol F=AlY ol F{F Y uFH HFHE F:
#4d TGY s=7F 2olxl dxelx 3t HDL-
cholesterol FUREST {77t FAGl0) A4
ool gllort dgtMe] sAEd ol ¥F
HDL-cholesterol®] AR #2220 27E chole-
sterold ko2 SHA )= tAlglgo] EolBo] B
A5 FEAA) Z71EPE AlrelET) 518717
o] ZojAE % foldolxl ghgkAIvt E3 HDL-

cholesterol& #olA 1L Total cholesterol® LDL-
cho-lesterol2 EolX & Zgoz o)Xy el
7¥sAde) ARE AR ot ol #¥9 AFA
Fagizte] EAAAL F BT o3|t FHs}
o= A thd Ao 7k I

gL gAY AF $57], o], BT 6doldT
A A (p <0.05) ke dzxke FosA=
AA T AA] gdoldAA BTt

A2 FH717k) gE AR wsle A &
W7t fARBIETE. & 5497]3te] ZojRe) et ¥,
Globulin, Total cholesterol, LDL-cholesterol, Hb
AC, 370197 @42 oz L, Hb, Ht, Albu-
min, A/G, TG, HDL-cholesterol, HDL~cholester-
ol/Total cholesterol, GOT, GPTs= ®olzlth. oo
2HE §1713to] ZojHol we FulAke EHA)F
ZAo] BHsH o, YE dsdtd FuE o
T A 59 4% ESY AT F7EAR,
AE 9 gl Fokdelzt vhmbd BiA s
A go] wottn & F Yot 12EE Eiay
o] fui717H} FHETe] FAE FH7I7te] Hoj2
F2 PPZe] A AT} Folitkes YR EES]
APl B3la= Ao 2 Algd

48

0]
29 g

2 d7E 19949 345 H 64 7HA B7i= 3T




obd dadd WAF e 7882 e Ed
@‘i"‘é“ﬂr o|% 60 JFadHLY 2 AAE =
Abslel f7IzME R 5dns} edolde] F 1Ee
2 1ol ZP—H dAH 5L B Bkt o] 4
#2 goksied oheF 2}

1) 9y FadAte] B3 932 A4 5714 oA
58.9MQT, B A1 EAt 4.8d, AR 5.9d0]
At

AQe il 2% 5(33.3%, 36.1%)°] 7F3 B
29 L 60skdol syt el 50%, kel 75%
Fom 15Y AH)E 4ndolart datel 75%, A7
] 94 4%t

2) Fedx AHAdde P ¥ 59 dFaTE

1o} A 2 ¥ Holth

7|7t Wt e dAte T2 fe27t 8L
ot A edoldralMe G, @A, A, &
Z31E 9 HE Vit B9 AFHFL 5ol R
folakA Eehp <0.05). e AHAFL e
o YAl fH713te] 25E 4%, @A, A
Z4r, Ql, AR Vit B,, Vit B, Uololal A3 #e]
ol & Ao, oAl Rzl ZFF Vit
CE A9 9% L 2E Jdis 4AFo] oHle
kol I},

3) FEA 8% “’M Z+zt 155mg/dl, 164mg/d1
I, A% oAI7F e 242mg/dl, 24Tmg/dIFE. &

1 5] Hbdt dbel Hte AR 9] 8lgtAld &
gtk gy 2Rl TGE FrErch 1“’} IAEF
< Jehlz 9, HbACE ¥ 2% F4sER
t} Fo} Byt B Ao Yegth Total-
proteine Az} EARTH ol 8hA E3tTh

sy RE daledo|l e sdojshtel vl
Fadse] Age BF P Fr|zte] 4
42 ]2 &3t} HDL-cholesterol e fol8 oz vt
SkaL(p <0.05) 571, o|¢] ¥k foHew ¥
gtom ozl edoldelME Sidolakel Hlsl To-
tal-protein, Albumin, TG7} F2l8kA 23ktHp <0.
05). §H71zto] Aol AE AR 9 thild e
2 Jehll= Hb, Ht, Total-protein, Albumin, A/
G7} wrolA] = A gke| 915, HbA,C# LDL~cholester-
ole FHolAle Ao 2N FHRAARA0] EFFA L
Aa= VERUT

ol AHE Fe HWA {FH|Tte] AojAFS
date] kA e v H)3 Az dEd
Holal, FANEL YRS FE did dF 3
El7} VbR 1 gy A) A 24 5“—??} vimpr] A

W
B3 7hsAel AME Ak Slgich.

30(10) : 1203~1210, 1997 /1209

Literature Cited

1) HAvizh Aol o4 ehugias) A< EEs) dF4, ¥
9w egne] WA FFYPeA 2602) 1 166171,
1993

2) 9. B T 4B ke AAA
2 9 Qaae] B AT ol shel e stin 4 A1shs] A
7‘ -, 1992

ES w A AFALN AL EF
Z

#. @5 ¢A
o . 143-157, 1993

‘?_
F ﬁfz/x/s
EEER SR LERPE E-DELLEL !
%’- J,M w-wfzm AT B F, 1988
Hulg o o FE W1 FFA - AEA 0 9
2P, QA WS Ed Fu Bl o812kl
Arel o] v A& o3 e 16(1) : 35-44, 1992

6) b - oA AR - A BT A - &
o4, FZalol QoA AF AN TARFHY
Aol 3 AT o ¢-5 934 23 : 151, 1980

Sol 4. B9 nAYFA BY AP0 -HHL Y ¥
kel slolAs TAYE. ARG 18345,
1975

7

=

8) ol714d. Ea e, AFE AL, A S, 1992

9) ®4n]. /:]01,&“,;,5'_ A} A&, 1987

10) 24, AT FP2EA A33)e He) Aeloh Al
21 15(2) : 149- 155, 1991

11) 234 - LT - QA3 w5 ol - AAA - =
Bl o] E - TAE - N FF ey duy
o A3 AP Fu 1502) © 257-262, 1991

12) o]o] 8 - £ A E 54 - &34 - ALF - AER - o

44 - 83, 238 W i g
(e 1), 2w 9(2) : 197-203, 1985

13) o) B4 - 38 PAF - ubgo] FE - A B
q 18,201%3 oA %hﬂgﬁr BB B Aty AT,
i 8(1) : 5-14, 1984

14) #FA7FRAY. 5 GoF AR 5 AR D). L84
1995

15) |4t - A&
1985

16) Friedwald WT, RI Levy and DS Fredrikson. Estimation
of the concentration of low density lipoprotein cholester-

o°“ w3 A

C el A A

G EWF,

ol without use of the preparation ultracentrifuge. Clin
Chem 18 : 499-502, 1972
17) A3\17, PC/SAS #)A. AH-f-ol7td 7], 1990
18) B4 AbgR. 19929 & Sl g ZALR 34, 1994
19) £5A - 49, FuBA e S43 e B
rAF. g of3FE] 2] 24(2) - 172-180, 1994
Hol%. AEAYNEY g BaAA o812, A
22, Ao 4A7 83 Aol AE I QAR

=

=

20

=



1210/ P4 Fig B f371206 B2 doda e, Folyg 5

o

AAFEA AT EF, 1991

21) Jerome M Hershman. A patient oriented approach. En-
docrine pathophysiology, 2nd ed, Philadelphia, Lea and
Febiger, 1982

22) AvA. gy Bk oo A AXgrE R ¥
AAA A deh A7 AL A YB3t A ey

T, 1992
23) Ganda OP. Pathogenesis of macrovascular disease in the
human diabetic. Diabetes 29 : 931 1980
Aed. B3 Fay 849 YA 2D A7
w4120, 1977
25) ol - o] <. slahgelwal, A2, )3} 314}, 1993

24

=



