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Analysis of difference in body fluid
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between Korean adults with and
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ABSTRACT

Purpose: Diabetes mellitus (DM) causes body fluid imbalance because of hyperglycemia,
but there is a lack of research on the relationship between DM and body fluid imbalance in
the Korean population. This study compared the differences in body fluid composition and
dietary intake between individuals with type 2 DM (T2DM) and a normal control (NC) group
without the disease.

Methods: In this study, 36 subjects with T2DM and 21 without diabetes were divided into the
T2DM and NC groups. The subjects were divided into four subgroups to assess differences
in body fluid volume according to sex: men T2DM group (n = 24), men NC group (n =9),
women T2DM group (n =12), and women NC group (n =12). The body fluid composition
was measured using bioelectrical impedance analysis, including intracellular water (ICW),
extracellular water (ECW), total body water (TBW), ECW/ICW, and ECW/TBW. Nutrient
intake was evaluated using their dietary records.

Results: The results showed that the ECW/ICW and the ECW/TBW were significantly higher
in the T2DM group compared to the NC group. Both men and women in the T2DM group
showed significantly higher ECW/ICW and ECW/TBW than the respective NC group. The
T2DM group had a higher carbohydrate, dietary fiber, vitamin A, vitamin C, sodium, and
potassium intake per 1,000 kcal and lower total daily energy, fat, and cholesterol intake per
1,000 kcal than the NC group.

Conclusion: These results suggest a positive association between T2DM and body fluid
imbalance. This study can be used widely as basic data for the evaluation and diagnosis of
diabetic complications in the future.
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A 7] oA B4 (bioelectrical impedance analysis, BIA)S Al A & S35t= H7E 0]
2-5to] ZA| B (total body water, TBW), M| ZZ U] B (intracellular water, ICW) 2! A Z 2]}
& (extracellular water, ECW) 5-2] |l 714 L A|HF-S H 1 Gypx o2 15t 4 Qlr}[11].
BIAR] 2 A 2/ T ek oty AR of e T ot x| meto] ¢l /d 1 Aol = ot
oA &L= A} [12,13]. A7 A AH 2 G & (impedance cardiography) = 53t H &5 &
W) o A RS 20 o3 R |0l AL A7 [14], FUAE O BAJoIA Bia
9} computed tomographyS 7|R¥FO 2 St A A gf BA-& v w5l BlA7} & 2 A W= 7}
ol $roju]g Mg ER20] o2 HelF A [15) 5 WA AT BASOA

BIAT B8 of2] @77} HEIc), ol R, Ak HIHEH ol 7]o] 41
AA 2 S 2T 4 Sk Hol 4 ofe] ope] 70| H3H.0 2 $8ET Tk [1e]

BRI +2 B= TBW 5 ECWY
92 7hEs5hy xﬂ#ﬁe%%—é

H|-& (ECW/TBW)2 YHH4 © 2 0.360-0.3902 A
573k of 2] Aol M= Aol gl A/dlolAe] Ecw)
TBW %] 7} 4 9l Ulol] 9l 22 3Helst 4 Q191 Th [11,17,18). T3 Aol whe} of 2
0.380-0.390, ‘832 0.375-0.3855 74/ 9| &= 7FF==| 3L oy /o] FAofl v]sl] F-EA| 2] %
&7 =7 Yrebu o] of] gt of 2] A8 A Lol A = ECW/TBW 2| 7H /- 9l = 2
T7F RS T [11,17]. ©] = B34 0 & of ol A /ol B sl Aol ol TBW tiH] ECw
o] Fx27tg7] wiZoll ECW/TBWZF =7 Yef= Ao &2 B =itk [19]. 3, G5, &
LA AZ AR S S0 A ECW/TBWZH0.45 & 797 Y B B 1 5] of o] = ECW/TBW
7h A gho] @HZZI B2 289 4 JSZ AR, B At 3] AlghA o]t [18,20].
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275 d 1ol A AU =2/ el 7 878 D 739, IcweF Ecw 2] Hl °
ECW/ICW H|-&©] vt o] A|H E+F o] YEfUH, A|H E+%
5 o5t 5o] aglof ol e = QUT}[19,22]. EHEA]
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H) G gapel &a) Icw7F ECWE o] 56} Z o] Urebgtt) [23]. A9
ISE L;Low ECW/ICW= Al H 7 0] gl= T2DM HAFe] diul
15 A1, o] MY A= Ecw/Icw ZUY B S E35}0] T2DM A} A<
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7371 (GL150R; G-Tech International,
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(waist to hip ratio, WHR)E AlAtst Rl Th A th/dzte] A=A #41-& 915l BIA Y& & o] &
Sk A|/d &2 47| (Inbody 770; Biospace Company Limited, Seoul, Korea)E ©]-&3}o] =24
=, ARG, ARG ES Sk, 2 Ao A AR 2 ARSI Aok
A3 242 Qo] AL GAFE 2 8AIZ o) 52 F- AR T 10 mLo] A E S A
stal, =35 SA] YA=2] 7] (Micro Centrifuges 1730R; Labogene, Seoul, Korea) S ©]-8-31 &
A 1L 2 B2t H glucose oxidase'H 2 2 A}58FSHEA 7] (Hitachi 76005 Hitachi, Tokyo,
Japan)E °©|-&5ll FBGE S5ttt A oldAte] A d2S 24517 Yot A& =
715 01%5]' o g2te] A, o] W A FS A3 T AR A HAE S5,
0]-&-35to] 215271 A1tk A] of] 23l TBW, ICW, ECW, ECW/ICW, ECW/TBW=
=2 Aol ARg-sHA T

oF

o [ =] o

AR o A AL ZAFSH] 915 A A7) S 0] g3 gic. ATl Aol A W Y
2903 F21AS T F3U FH A AT 10) T AT ARY LHAFS

=22
A== 5L} S F Fsts| o A ZHEkSE 3 7FE 2 T3 Computer Aided Nutritional
Analysis Program 5.0 (CAN pro; The Korean Nutrition Society, Seoul, Korea)= A8} 347+
o] oJors AATS BANST, 32U Fe WAT) HEUS AE5}o] 2 A2
ARESFATH Ao AR F 01]1:]7(] AT F ollv A div] ghdlk=, ol ZH 44 3

Hl &S AFEsHL, A o)A, BB A, BRI ¢, YE &, ZF, 2S5 1,000 keal T F
FaHFF o= Faksto] o A = ARESHAH
A 24

2 A3 Z3te] BA 2|+ IBM SPSSEAIZZ 13 ver. 27.0 (Statistical Package for the Social
Science; IBM Corp., Armonk, NY, USA)= AF85}0] AFE5I0L, 2 Ao R E S|+
T EEH A} (mean + standard deviation) 2 EA|SFFTH AL /A 25 7F AHEY B4

AAAS, A2 §4, 9 AR, IFL AHATY 724 2ol & A 5H7] 15} H]E-r
A7 Mann-Whitney U testS 0|85}t A Aol tht L& 7t 2fo] & &1l5}7]

QJsto] AR WHRS R 5F0] Z-EAMEA] (analysis of covariance)= A A5 & &
HE § o4 p<0.052 AABAL
21}

UHLY EM MHAZ, H=M EM U "L X|H
AA| Zrol AFoh/gARe] dubd 4, A
T} T2DM2] A2 44.8 £ 1034, HAAH R L2 27.4 £ 71N 2 T2D ME_J Aol quu
ol H|ah Fol & o 2 A LR (p < :
T2DM- 36% 5 2778 0] F=i Ud of =22 H851314L, o2 58357 W= AL = A
=t & 25 A, AF, AdF A= 4 2ol 7t it sl s, 9P olE
T3 3-2] 291 2fo] 7} @l oL, T2DMS] WHRO| AR FHE Tt 3-2] 2 0 2 =7 et
ST (p=0.001). F L& It AL, AA L AL ES SAA &2 /-9 2fo| 7L e}
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Table 1. Body composition of T2DM group and NC group

Variable T2DM (n = 36) NC (n = 21) p-value
Age (yrs) 44.8 +10.3 27.4+7.1 0.000
BMI (kg/m?) 95.9+5.1 24.0+ 3.9 0.218
Height (cm) 167.5+7.8 165.5 = 8.7 0.395
Weight (kg) 73.1+18.1 65.9+ 13.1 0.228
WC (cm) 88.1+13.0 80.8+12.6 0.051
HC (cm) 96.1+10.4 96.3+6.7 0.758
WHR 0.91+0.08 0.84 + 0.09 0.001
SMM (kg) 28.6 + 6.0 26.6 + 6.0 0.265
BFM (kg) 21.6+10.8 18.0+ 7.4 0.160
PBFM (%) 28.6+ 7.2 27.0+7.8 0.574
FBG (mg/dL) 126.9+31.1 78.4+13.9 0.000

The differences between T2DM group and NC group were evaluated using Mann-Whitney U test. Values are mean
+ standard deviation.

T2DM, type 2 diabetes mellitus; NC, normal control; BMI, body mass index; WC, waist circumference; HC, hip
circumference; WHR, waist to hip ratio; SMM, skeletal muscle mass; BFM, body fat mass; PBFM, percent body fat
mass; FBG, fasting blood glucose.

Table 2. Body composition of T2DM group and NC group in men and women

Variable Men (n = 33) Women (n = 24)

T2DM (n = 24) NC (n=9) p-value T2DM (n = 12) NC (n=12) p-value
Age (yrs) 42.8+10.5 95.9 + 6.4 0.000 48.8+ 8.5 29.0+7.1 0.000
BMI (kg/m?) 27.0+ 5.2 24.6+ 2.0 0.304 23.6+ 3.8 23.5+ 4.8 0.766
Height (cm) 171.4£5.9 173.0+£6.1 0.554 159.7 £ 4.3 159.9£5.7 0.965
Weight (kg) 79.6+17.8 73.4+6.8 0.481 60.3+9.8 60.3+13.8 0.920
WC (cm) 91.8+11.7 86.1+9.1 0.267 80.6+11.7 76.8+12.8 0.340
HC (cm) 99.2 + 9.6 97.8+ 3.8 0.882 89.8+ 8.4 95.2+7.8 0.131
WHR 0.92 + 0.05 0.88 £ 0.09 0.036 0.90+0.12 0.80+0.08 0.045
SMM (kg) 31.8+4.2 31.8+ 3.4 0.978 22.1+2.9 292.7 £ 4.3 0.876
BFM (kg) 22.8+12.5 17.0«£ 5.9 0.207 19.3+£5.9 18.7 £ 8.3 0.056
PBFM (%) 27.2 +7.79 22.9+7.1 0.267 31.4+4.7 30.0+6.9 0.340
FBG (mg/dL) 129.0+ 30.3 80.8+11.1 0.000 122.8 + 33.5 76.6 +15.9 0.000

The differences between T2DM group and NC group were evaluated using Mann-Whitney U test. Values are mean
+ standard deviation.

T2DM, type 2 diabetes mellitus; NC, normal control; BMI, body mass index; WC, waist circumference; HC, hip
circumference; WHR, waist to hip ratio; SMM, skeletal muscle mass; BFM, body fat mass; PBFM, percent body fat
mass; FBG, fasting blood glucose.

U] 9kkth FBG 2] 7%, T2DMt 126.9 + 31.1 mg/dL, ATt Z 7 78.4 £ 13.9 mg/dLE T2DM
o] R Et §o]F 0 2 =3kt (p <0.001).

/ol i A A3} Table 19149 PR 2 W B F T §-F ol whet A5, WHR,
FBGOIA] 724 Q1 X}o] 7} LhE}E O™, o] 5 Table 20 A|AISIATH 2] 42, HH 25
T2DMT-0] AAT R 7o Hlal §ojd o2 =911 WHRE Yy 25 T2DMTo| AAT =R
THEO fojA oz =4 ettt FBG 3 ' 5 T2DMo| BT 2 E o fel5t
Al =9kc}.

0

S| R0 M}E MM U H+E2E
A g2t WHRO| o gt 27 & | o2k 5l
AlsFelet. T2DM 3 T 2 2 Iew,
ol BB A% B, BAHL
T 0.620 £ 0.021, A2 0.604

=7

=7 HEFST (p = 0.006). #5442

4B eS oty 9 5o ulz} H] 2 5}o] Table 39 A
W, ECWol| th3}o] T2DM-0] At Z o} A o 2F
2 Fo|3k2}o] 7 YEhA] 253kt ECW/ICW+= T2DM
+0.017%2 YER} T2DM 0] Hg iR Bt fo] %o s
42 U= ECW/TBW- T2DM+ 0.383 £ 0.008, AT

F
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Table 3. Body fluid volume of T2DM group and NC group

Variable T2DM (n = 36) NC (n=21) F p-value
ICW (L) 23.5+ 4.6 21.9+ 4.7 1.8923 0.183
ECW (L) 14.5+2.7 13.2+2.7 3.130 0.083
ECW/ICW 0.620 + 0.021 0.604 + 0.017 4.556 0.006
ECW/TBW 0.383 +0.008 0.376 = 0.007 4.944 0.004

The differences between T2DM group and NC group were evaluated using analysis of covariance. Adjusted by age
and waist to hip ratio. Values are mean =+ standard deviation.

T2DM, type 2 diabetes mellitus; NC, normal control; ICW, intracellular water; ECW, extracellular water; TBW,
total body water.

Table 4. Body fluid volume of T2DM group and NC group in men and women

Variable Men (n = 33) Women (n = 24)

T2DM (n = 24) NC (n=9) F p-value T2DM (n = 12) NC (n=12) F p-value
ICW (L) 26.0+ 3.3 25.9+2.8 0.187 0.669 18.5+ 2.3 18.9+ 3.5 0.539 0.471
ECW (L) 15.9+ 2.0 15.4+£1.7 1.063 0.311 11.7+ 1.4 11.6 £ 2.0 0.296 0.592
ECW/ICW 0.613 +0.021 0.592 + 0.013 6.029 0.019 0.634 + 0.014 0.613 +0.015 4.555 0.014
ECW/TBW 0.380+0.008 0.371 + 0.004 3.607 0.025 0.388 + 0.005 0.380 + 0.005 5.060 0.009

The differences between T2DM group and NC group were evaluated using analysis of covariance. Adjusted by age and waist to hip ratio. Values are mean +

standard deviation.

T2DM, type 2 diabetes mellitus; NC, normal control; ICW, intracellular water; ECW, extracellular water; TBW, total body water.

https://e-jnh.org

Z-0.376 £ 0.007% UEFF O E3] T2DMT-2] ECW/TBW= FAZ L HTF EAZ o0&
23t = 3UAT (p = 0.004).

JH S Yol AT wHROI ot B © s {50 2 A A2 2 A EE-2 Table 4
ofl A A5+ ). Table 31} TF71A] 2 Y B %= T2DMETH A *JEH + 7FO] ECW/ICW, ECW/
TBW7} EA4| A 02 §o|st 2}o] & H Y o TaDMEo| At Z 7 E ot =4 Lebstct,

UL MFE

T GRS ] 5HE o YU A A FH TS Table 59 2Tt 5 F of| U 2] A FH TS T2DM
1,674.3 + 492.3 keal, /TN 2+ 2,210.9 +517.9 keal 2 T2DM 0] /Gt 2 H T -3-2] 5HA|
ATH(p <0.001). THEEHE, Tl A 2] = of 1] A] 4d 3 H]-&-2 T2DM* 66.8:19.1:14.1, 3/

o 61.3:20.3:18.4% LEFF O ™ T2DM 0] A Z L E TH,000 keal B EH3HE A 22

N e 08

[e]

Table 5. Average daily dietary intake of T2DM group and NC group

| 2k (p=0.007),1,000 keal & A A HF2= A T (p = 0.010). 1,000 keal G 2] 0] 4

Variable T2DM (n = 36) NC (n = 21) p-value
Energy (kcal/day) 1,674.3 + 492.3 2,910.9 + 517.9 0.000
C:P:F (%) 66.8:19.1:14.1 61.3:20.3:18.4 =

C (g/1,000 keal) 141.0+ 30.6 120.3 = 26.2 0.007
P (g/1,000 kcal) 40.3+8.6 39.9+10.2 0.915
F (g/1,000 kcal) 29.6+11.8 36.1+09.1 0.010
Dietary fiber (g/1,000 kcal) 12.0+ 5.2 8.2+ 3.6 0.001
Vitamin A (ug RAE/1,000 kcal) 445.3 = 964.3 264.3 + 482.6 0.000
Vitamin C (mg/1,000 kcal) 67.2 + 63.2 27.2+17.9 0.001
Sodium (mg/1,000 kcal) 1,805.2 + 573.7 1,487.8 + 467.0 0.040
Potassium (mg/1,000 kcal) 1,564.8 + 552.2 1,032.8 + 263.1 0.000
Cholesterol (mg/1,000 kcal) 113.0+ 64.9 173.9+93.6 0.004

The differences between T2DM group and NC group were evaluated using Mann-Whitney U test. Values are mean

+ standard deviation.

T2DM, type 2 diabetes mellitus; NC, normal control; C, carbohydrate; P, protein; F, fat; RAE, retinol activity

equivalent.
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Table 6. Average daily dietary intake of T2DM group and NC group in men and women

Variable Men (n = 33) Women (n = 24)

T2DM (n = 24) NC (n=9) p-value T2DM (n = 12) NC (n=12) p-value
Energy (kcal/day) 1,810.1+ 521.2 2,450.3 + 541.2 0.003 1,402.6 + 287.0 2,031.4 + 438.9 0.000
C:P:F (%) 66.1:19.7:14.2 64.7:19.1:16.2 = 68.3:18.0:13.7 58.8:21.2:20.0 =
C (g/1,000 kcal) 140.5 = 26.2 127.1+25.9 0.179 141.8 + 39.2 115.3 + 26.4 0.052
P (g/1,000 kcal) 41.8+8.4 37.6+10.1 0.309 873 == &7/ 41.6 +10.4 0.291
F (g/1,000 kcal) 30.3+10.6 31.8+7.9 0.512 28.4 £ 14.5 39.3+9.0 0.008
Dietary fiber (g/1,000 kcal) 10.8 + 4.5 7.2+ 1.4 0.006 13.6 £ 5.5 8.9+ 4.5 0.010
Vitamin A (g RAE/1,000 kcal) 407.6 + 165.4 139.6 = 47.9 0.000 517.9+261.9 357.8+632.0 0.012
Vitamin C (mg/1,000 kcal) 49.9 + 36.0 19.8 £ 8.4 0.006 99.2+91.1 32.8+21.3 0.007
Sodium (mg/1,000 kcal) 1,803.3 +£ 462.7 1,550.9+536.1 0.207 1,808.9 = 774.3 1,440.5 + 426.3 0.291
Potassium (mg/1,000 kcal) 1,395.1 + 409.3 899.3 + 140.9 0.000 1,904.2 + 656.9 1,132.9+293.1 0.002
Cholesterol (mg/1,000 kcal) 112.8 £ 70.0 139.0 = 44.7 0.131 113.6 £ 56.2 200.0+ 112.9 0.017

The differences between T2DM group and NC group were evaluated using Mann-Whitney U test. Values are mean = standard deviation.
T2DM, type 2 diabetes mellitus; NC, normal control; C, carbohydrate; P, protein; F, fat; RAE, retinol activity.
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(p=0.001), H[E}RI A (p < 0.001), H|E}RI C (p = 0.001), LHEF (p = 0.040), Z& (p < 0.001) A
FZe T2pDMTEo] AR TR f-o]F 02 wWokom 1,000 keal B FHAEIE AT
2 T2DMo] AT R TR A AT (p = 0.004).

/ddol whE T2DMT I At 270 YU A A FH F2 Table 62 2T HAFS] 2 5L F
of| L A A F -2 T2DM 1,810.1 + 521.2 keal, 373 T 24 2,450.3 + 541.2 keal 2 T2DM 0| &
Atz 2ok A A LeRE T (p=0.003). T2DMZ 2 AT Z279] 1,000 keal B EH3HE T
HH 2] 29} of| U 2] AdFH ] S-S 242 66.1:19.7:14.22F 64.7:19.1:16.22 LEFSTE 1,000 keal &
Alo] 45 (p =0.006), HIEFTI A (p < 0.001), B]EFRI C (p =0.006), ZH& (p < 0.001) HF2 A
i E L E ok T2DM o] 3-2)5HA] W3ttt 1,000 keal B HE& A F-2 T2DM0| /¢ Th
ZIHEO E2 FTE B oy A o= §o)g xbol= YERA] 2t

oJ2}L9] A ¢, 52 & ol U A] A -2 T2DM T 1,402.6 + 287.0 keal, /3T 27 2,031.4 £ 438.9
keal = T2DM+-0] /g ol =t H ok 2 A UrEFS T (p < 0.001). T2DM 2 7/t £272] 1,000
keal & BrpshE, Tl 2| wbo] of| A 2] A F7F H] 82 7+ 68.3:18.0:13.77F 58.8:21.2:20.0
O 2 YEHFTH 1,000 keal B A% (p = 0.008), A 0] (p = 0.010), B]EFRI A (p =0.012), H|EF
9l C (p = 0.007), ZH& (p = 0.002) A H - T2DMT0| AR R 80514 Botom,
1,000 keal & S| AHE (p = 0.017) A FHHF2 T2DM 0| 72514 ATt FAd ot 5 A5
1,000 keal § HEF A FZoll o] T2DMo] A2 ETE £ 42 HIlou &7
Aoz Fo|gt atol= LrERLA] ek

kS

2 A= T=Rlol A T2DM ShAFe AW o] gl At RS Hl st G f-5o thE
AW S-S B0, JIA AFHF S B7Fot7] ol AAIgE S84 dAtolct. A+ 2
3, T2DMH-2 /¢t 2 E.oF ECW/ICW, ECW/TBWZ} -3-2] 42 =7 e, o= A
Holl /gaglo] 22 P/ Bl on, o]=T2DM A AW Bt & 7HAI AL &2 AlA}
shct
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Sukackiene 5 [24]2] Aol A= HHEA S5 t/4f O & ECW/TBW cut-offl= 0.4055%
AR F o2 o] Al B Q1S BTt 24]. 1 A, =2 BEA|4 (ECW
TBW > 0.4055)& T2 w2 A3t Bado] It w2 BI3A 4 o] &2 79
Aoz yotor JIAZT7t =7 YEFSTE [24]. Low 5 [25]9] AtollA] T2DM #HAHE of
Ao 2 Ecw/TBW H] &0l u}e} 0.30-0.38, 0.39-0.40, 0.40 0|42 7|20 & A 1802 1}
o] Tty /d 21223t (chronic kidney disease, CKD) &Y &S &1 23} ECW/TBW
0.39-0.40 52 0.40 ]’ d 42 cKD2] =2l P Ak 2 2488 4 55 AlAFSHRI
E3], o4 cKD2| 72, ECW/TBW 0.40 ©]AH 2 & =H] UEld A| cKD X 8)of 24| 7]of5}t
AR Yehgon Aol e 232 = 02 ettt 1 23S Fal T2DM°ﬂ
A /g o] Aotgt AZIthAL 2 o] A1 7]+5 o stof| Thgh FHoFd & S7HAIZ 7HsAd ol =2
AAFSEATE [25]. 9l9] A ATE-2 T2DM Aol A A 7+ o] ] QI ECW/TBWZ} Tr—l
2o 2 = epd 2 Aot fAE AabE Bt o] & G ghAte] lojA] ECW/TBW

H&9] 37t= w2 Ay z%ﬂ@ Z A8 S71eto] oyt 7198, ol A5t 51 22
QIA] 75 Atolol] Z& &<l = 4 AT} 26]. Tt G 4 JEeh Ak o &
7} 9|5t ECW/TBWE Q3 REO g ALR T
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Intakes for Koreans, 2020 KDRIs)- 1941 o]/ A4 Q19] 0“1—‘]7\] A F v &2 ©@45lE 55—
65%, T 720%, AW 15-30%= A A5t Qlct. 2 o] ehstE Tl 2]w) ofj 1

A /4% 8] 88 2020 KDRIsO A A1 243 &= %“ﬂ%HE‘l‘ T2DM-2] &4=3HE-2 2]
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ol -2 HbA1c2] ¥3HE 7| 7ho] whef &HQlsto] & 1394 atE BAstuzt sl )
EREA A1, 36711 5ote] & a2 Aleh Al (Z 2 2 2] 2] 45% o] o} AL EkahE Al
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Post 5 [34]9] @Loll A T2DM BHAF] Aol f A FH Fro] FEFE M4} FBGO HI X = R
& Zlst] flsl vietE A& s stqich vebZ A 23, TapmE A A Aol AH 5
7He A2 A8 vl g4 BGol SAIM 2 fofn|sHA 7 E )l oH, Ao
AR AdH ol Fioll A Y2 FRI5HIT) [34]. & A9 T2DMT2 A /F T 2T H Tt 4]
ol A F Tl oA 22 w8 ¥TF ofY 2t 2020 KDRIs2] 5HF Ao T2 FF 71
%2112 g/1,000 keal & FZ3t. o] = & A 5tol 3 T2DM EAFE] FYTe|7HH| A

Hhg 2817 o] 2ol AR A 4 AUrk,

1z

)

P2 AFAEH A F7HE FHleHH, Gty Expo] 4ke uletel 4% 2 /do] Hst
of 125] A5 1 e} [35,36]. Gz FAbol| A wlebT] A0) AW e mEt A}=of| ©j3t QI
¢ Bulo] Aste zejola, vehyl A7} ZRF A che oladli) FEIIR S WESt] X
=G 2H0 2 nIAH A G e IS ARiths At ok [37). &
H, T2DM AL HIERRI ¢ B3 2 S/ A%, S22 &0 22 A2 525 daA
7 A4 2B g NAske 37 Qs A0 2 Hol [38], G BAlol 2] H A ulekn o
o] FFo] 23 HEUS L 4 ATt ([39]. T2DMT2] HIEFT At HIEFT] ¢ 4] F o] A Th
2ZHH R H 02 W Uehd B A7 212 2 w) oM $RFS 9] QJofate) 7} vl A
HFF 2| 51| o] £oj 2| 1 Q152 oS5 4 th & A 2o M T2DM 2] Z3| AH = A
AT Atz 2o folA ez A7 UEHHT Lajous 5 [40]2] AFtollA] S| AHE
3ol gold 45 Fuwy 913o] S7tete A0 2 Yehiton, gy Fae) vl
ZHAHE A7 SR SAte] ddeo] ot Aoz ALRH

UEET ZES 247} A, AEUe] 22 gl 202, Ao FE oA o] AR Ul S8

X §A], A-3pH 74| 52 7] 5& she Asi A olth [41]. Al H A sl 2 o] o 3F A 2.2
S HEEZF =0l ool 24 =™, Icwet ECw 8 7He] o] & L A|H 3ol ot
ESNZAEYAFH7I TS S [41]. @A E 2 G TS of|if W ] AES QJsto] F
8% 89l FshuolH [42], AU HEE Y 24 A82 Al 52 =0 ¥t
A E T A3ko] 9] Q 9lo] T} [43]. Kolahdouz-Mohammadi 5 [44]2] 910l A T2DMO]

https://doi.org/10.4163/jnh.2023.56.4.377 385



IJNHS

Journal of Nutrition and Health

1=
T

QI A3} T2DM SHAF

=
=

9} Q= tfAkAL 71e] LHE & AME] %} o)

ol H]
1,000 keal B UYEF Al ZFo] A Z L E T T2DMTol|A] §-old o=

i
X

B
1)

I AU HEE 4217

9|

N

]_
]_

°

°

o

A
o, T2DM-2]

=

T

T2DMT0]
hEL
tel= 25 AR ol 2 Yetgth 1

22 2020 KDRIsOA] A A|SF A Q19]

=

=

o

O

o] AT [45]

1,000 mg ©]

°

ol =T,

sto] Y

oF
il

N
Njo

=

ZE W 3,500 mgoll Pl A2 310, T2DM BHAke] ZHE A H T

T

A

2 7ol A

’

ko

710 A

olo
1w

|

T

Hil

_'?L

°

3}, 3 B Aol 4
=

=

HIEFRL A, BIERR ¢, ZHg A 3 Frell lof T2DMto] A/t =t E et R

2N gagate] 7| 2ATF A2 2 82 4 g A AR

T,

o

el

=] o} T2DM- T} B] 3l ZAFSH ol A 2}

StH
=]

ool &

N

Hzeut AN 502 ol 2ol A\t [46], BARNH

47 21%)) 79 otolA] 42l

SkAL [47], 6541 ©]

«q

=

2]
=

e

o

7} k. 2ol =

]l 2po] 7} 317] whzed

3

X
of
™o

B
of

_g]

)02 L}

Fok [41].

°

ARZ

7] w2l A+of Btg/dol ok
o

o}

AR

—_
file)

I

2, T2DMO| = T2DM (n = 36)TF T2DMO] Q= A HZE T (n

386

https://doi.org/10.4163/jnh.2023.56.4.377

https://e-jnh.org



Ho¥ S8t M =2

IJNHS

2 M3 It Journal of Nutrition and Health

https://e-jnh.org

A of m2 A zFo] 2o & 13 dto] FHAd T2DME (n = 24), 'FA AATIZ =9), o4
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