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ABSTRACT

This study was designed to observe the change of body composition and nutrient metabolites and the excretion of minerals
during complete fasting for 10 days in thirty women. Average loss of body weight was 7.98kg and body fat was gradually reduced
afier 9 days fasting, but the loss of lean body mass was reduced after 7 days fasting. Serum glucose level was sustained at constant
levet, but serum levels of blood urea nitrogen, free fatty acid and B-hydroxybutyrate were significantly increased during fasting but
decreased after re-feeding. Urinary excretions of 3-methylhistidine, total creatinine, and urea were high in the beginning of fasting
but gradually decrcased. Serum level of parathyroid hormone was significantly reduced by fasting but regained after re-feeding.
Serum level of minerals was at the constant level throughout the experimental period. The urinary excretion of minerals(Ca, K, Mg,
D) was significantly increased in the early stage of fasting and then reduced from 7 days, but the excretion of Zn was continuously
increased until the late stage of fasting. These results showed that amino acid and fatty acid released from the breakdown of muscte
protein and body fat, respectively, were utilized for energy during fasting, Body weight and BMI were reduced because of the
increased muscle protein breakdown and body water excretion during early stage of fasting, but the significant body fat loss was
after 9 days fasting. Therefore, it could be suggested to fast for longer than 10 days if the reduction of body fat was planned by
fasting, and recommed to exercise and ingest more vitamins and minerals to replace the excreted minerals during fasting. (Korean J
Nutrition 34(5) : 547~553, 2001)
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(Fig. 1) 24 A7 3] 87] 16¥= 7HHE RAg ez, §
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AsEare A A7) odsd 23 (Bioelectrical Impeda-
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28le] AEAL 0.5mlE A Al o)83tAqt. B-hy-
droxybutyrate(p-HBA) 5 =& Williamson®] 34" o]
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diacetylmonoxime®* 2.2 Z435ct. Y2 PTHE:
£ I'"Z o] 4% RIA kit(Radim* Z FA8IAT 2¥F
creatinine #3-& Jaffe reactiony® 2.2 23392, ur-
ca BFE 2552 208 3495k diacetylmonoxime”
o2 2433, 3-methylhistidine(3-MH) 82 inter-
nal standard?! histidinol® 718l high performa-
nce liquid chromatography(HPLC)2 A #%8l= Wass-
ner 59 WY o148t

A AW £7)2(Ca, Mg, P. Zn, K)&&2 Da-
vid 9 e o] &3, AL FHTE 3 HYs}
3 AL 108] 848t ICP(Inductively Coupled Pl-
asma) Emission Spectroscopy{IRIS/AP, Thermo Ja-
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5. BHNE

2E 4¥de] 24 AEE SAS program(version 6.
02)% o83y, A W + RFHAE FAFHNL
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Fol5E p <0.05914 Duncan’s multiple range test
2 AFag.
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A4 1093 AL YT 7.98kge] #AAHRed HY
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Urine collection

AA*

l

Hospitalization

Seduced f°°d Complete fasting period Re-feeding period
intake period
Before | Hospita- | Fasting | Fasting | Fasting | Fasting | Fasting | Fasting | Re-feeding | Re-feeding
fastt lization | 1 day |3 days [5 days |7 days |9 days|10 da 2 days 16 days
Blood collection §

Discharged from hospital

Fig. 1. Experimental design.
*AA anthropometric assessment




Table 1. Effect of complete fasting and refeeding on body mass index and body composition in women

R16™

Rzgl

F10”

F9"

F79

F5*

F3°

F13)

Hz:

BF"

69.98 + 11.94® 69.71 + 11.90° 69.81 + 12.48° 70.20 + 10.35°

7075 + 11.97°

7531 + 12.49° 73.39 + 12.39° 7179 + 12.12°

75.98 + 12.52°

77.69 + 13.30°

Weight(kg)

2680 + 435" 2673 + 432" 2698 + 4.48% 2746 + 409

2710 + 4.37

2811 + 454° 2750 + 4.44°

28.85 + 4.55°

29.10 + 4.56°

BMitkg/m?) 29.76 + 4.88°

23.22 + 4.60°

2699 + 7.57° 2731 + 7.98°

27.05 + 7.38°

2827 + 7.61° 2767 £ 7.35° 27.81 + 7.80°

27.75 + 8.04% 2775 + 817° 2830 + 817

fat(kg)

42.26 + 526° 4078 + 8.59° 4542 + 6.19°

5.34°

42.45 +

4293 + 5.48°

4701 + 533° 4512 + 545° 4364 + 5.28°

48.24 + 5.23"

4994 + 594°

LBMikg)

3020 + 402 3297 + 481

3007 + 3.80'

3061 + 4.06° 30.28 + 3.89

33.87 £ 3.94° 3237 + 4.04° 3128+ 3.98°

3476 + 3.99°

4.61°

3591 +

TBWI)

Different superscripts in the same row are significantly different between days at p < 0.05. Values are mean + SD.

4) F3: Fasting for 3 days, n = 30

3) F1: Fasting for 1 day, n = 30

2) H: Hospitalization, n = 30

1) BF: Before fasting, n = 30

8) F10: Fasting for 10days, n = 30

7) F9: Fasting for 9 days, n = 30

6) F7: Fasting for 7 days, n = 30

5) F5: Fasting for 5 days, n = 30

10) R16: Re-feeding for 16 days, n = 10

LBM: lean body mass

9) R2: Re-feeding for 2 days, n = 30

BMI: body mass index

TBW : tofal body water
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718k A9S HYvhp <0.05). AA e A 77t
2| Zhawgo] HUA 9 HA 9 o Fol= AR} gago]l F
7tetch &4 16dA] S35 A4 Lean body
mass(LBM)$} total body water(TBW}+ &2 Z7)4
e Zol i, 384 2 AR f2J8)A gadlg ey
384 1694l oA F8kA 71 cHp < 0.05)(Ta-
ble 1).

2. YAFY AR GARMED PTH X FNE 5o Bz

Uy T & 44 A v)&] A 10940 o
7 ZA2EHU oL Fofd zhel= ohglon, 524 o
A AT 2L FEoE FUMEY ¥y FEE Q777
FU YAY £ FAsAY A Y FHAA e
AR visf A4 10dA FJsA FENeH, HE
A Fel] frelstA oAl BAE7) s ot "ol vlsiA
= oHE oA L £5& BAHp <0.05). B--
HBA =& HA o= siM Fo8A 5 FF02 &
7Fat 7t B B4 Ee o 8hA oAl dasted (p < 0.05)
HAAEOE 5 FEol9 o) N 825 §
o3k alo)i= giith. BUN 5= A4 1059 f-2 5t
F7H8IA 07 B A ol FrotatA(p <0.05) WolA A
AARUGE o B £38 29HTable 2). PTH $5%
AR vis] A 104 A FojstA Frsidod, 35
A% GA| frejatA Foteted AaAs) v4d FES U
Ak p <0.05). 8F Ca, K. Mg, P =& 4484
AHAOH, ZnsEe Fo¥ F£EL ohAY HaFd
o7t B7HEA D 3B FolE Ao vjgf 2318 o
¥ F%¢E BYtHTable 3).

3. AMB| IQEHNET TIPS WY
WA} Hee] YRS Al BT AUFe 25
A7 oA AAT HEYFE B IAS
el oy st e 7zbeet 4 4£¥F creatin-
ined] & WjHF2 Fo& atolE ol giAITt Aalo] A
Table 2. Effect of complete fasting and refeeding on serum levels of

glucose, free fatty acid, B-hydroxybutyrate and blood urea nitrogen
in women

BF" F10? R16™
Glucose(mg/dl) 86.27 + 999 82.67 + 12.61 B86.00 £ 12.76

FFAmg/dh 2360 £+ 7.05° 3672 = 8.63° 3038 + 13.13°
B-HBAWLg/AD  57.26 + 3529° 192.19 + 92.76" 74.02 + 63.19"
BUNmg/dl)  11.80 + 2.82° 1460 + 503° 800+ 249

Different superscritps in the same row are significantly different be-
tween days at p < 0.05. Values are mean + SD.

1) BF: Before fasting, n = 30

2) F10: Fasting for 10 days, n = 30

3) R16: Re-feeding for 16 days, n = 10
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YA 7987A FA AAEE A4S 2o, E4 9
Aol 24 197 v FestAl(p <0.05) Rk
o). 5ol vi2 R urea 3L 4 3UA ot F7H3L
gou A4 1UsehE Fo% Aol opUn Ay 5
ALY v dako] Pzt 7Adte 22 98Ad T Wke
Y creatinine %] g 9 148 urea WA RS urea/cre-
atinine H) &2 vlws) B Ha 194 v)3) 24 3UA
of fjatA Frstgoy A 5UH o|F 2= FosiAl
(p €0.05) thAl Z&3lsde. 3-MHE] F w8 d43H
o] A7 E g7 flou A 19 g et 2y
o] Fg=wiA ujdFo| Adhs YL nelod 5U A
FHE f98A o wkulp <0.05) H4 9dAd = 7t
7 gt} thA] o] 8 E 3-MH/creatinine Ul &2 4|
8 2 3-MH wjd%e "4 3dAd Sr1iou Ay

9 o|lF 2 Fx} zhrsle] A 3UA HIF 9GAE Fo
8t (p < 0.05) o BkcHTable 4). Ca¥ K9 vjdge
A4 39 71 Egkem 1 ol A haslel A
2] 1o =8 FofsiA(p <0.05) vl Rt P i
A4 5AAeN A AL A WA} TR = 2has
7] Azate] 9Yell= frelatAl(p < 0.05) H3ITh Mg
Ao Halo] APLE P& a3 e Zn A FL
A4 5UA 9} T9A7A FaA(p <0.05) F7let 2
A 9ol A3t cHTable 5).

il |

1. 4749 g
gk ZEYolA Qg 7hA] 23S AR I

1948 = 2908 ajols opS HA} FAsd A4 5 m Z2a3dL AYE AL e AQAES BEUY
= x B 3 = =] 2] =
Table 3. Effect of complete fasting and refeeding on serum levels of 5] A4, BejAest =i AP %}%T?: a83=
parathyroid hormone and minerals in women =2 e AT AL ot 34 @AY dEEs &
B o” _____ Ri€7 ARpgo] R EolRT, AU A2t RAA St Foing
PTH(pg/mi) 36.87 + 18.91° 2337 + 11.11° 3471 + 13.63°  , . 5 Aol NPAEL olxelexs 2
Camgdl) 1061 + 1.33 1081 = 054 1076 + 0.81 “_“’3] jﬁq' %i‘ éj } = ‘g%—"l}o} &2 f‘
Kmgd) 2019 + 458 1949+ 401 1824 = 353 30 Aol w9 Qi FAAEE WA EEFL
Mgmgdlt ~ 217+ 036 221+ 030 2243 023 Al mjujgt WolQck ofol uke] HFo] A4 9UAR &
P(mg/dI) 1393 + 221 1350+ 1.82 1420+ 146 o}&t A (p <0.05) B FHAFo] 108FE B3 7.98ke
Znimg/di) 0.0 + 0.02° 015+ 003* 022+ 0.29°

Different alphabets in the same row are significantly different betw-
een days at p < 0.05. Values are mean £ SD.

1} BF: Before fasting, n = 30

2) F10: Fasting for 10 days, n = 30

3) R16: Refeeding for 16 days, n = 1¢

o] ZtAHYT}. oo FAE &S AWEY A4 %59 1
oA 58 Apololl= A Eo] Floo, FHEAHE e
= 895 zlolE: o AT =N S8 A
54472 LBM ¢ TBWe] &40f 31om 1 0|5 3

Table 4. Effect of complete fasting on urinary excretion of total-creatinine, urea and 3-methylhistidine in women

F1® F3® F5” F7° Fg®
Totabcreatinine{mg/day) 819,92 + 341.42° 748.26 = 317.06™ 706.30 + 359.11% 690.17 + 291.66® 618.41 + 337.50°
Urealg/day) 443 £ 334 523 & 3.80° 270 + 1.58° 229+ 137 169+ 124
Urea/Creatinine 498 + 267° 6.69 + 3.83° 409 + 184" 348 & 1.84° 282+ 137
3MH{mg/day) 21091 + 203.29°  193.36 + 136,84® 12828 = 70.02* 12998 = 77.60° 10059 = 86.20°
3MH/Creatinine 022+ 015 026 £ 014 018+ 0.07° 0.17 + 0.06" 015+ 008
Different superscripts in the same row are significantly different between days at p < 0.05.
Values are mean = SD, n = 30 1) F1: Fasting for 1 day 2) F3: Fasting for 3 days
3) F5: Fasting for 5 days 4) F7: Fasting for 7 days 5) F9: Fasting for 9 days
Table 5. Effect of complete fasting on urinary excretion of minerals in women
Hu F32) F53) F74: FgS)
Calmg/day) 5241 + 31.24% 73.56 + 32.20° 56.09 + 27.92° 41.07 + 23.06” 31.07 + 18.44°
Kig/day) 064 + 037° 085 £ 046° 0.83 £+ 0.50° 053 + 028 032 + 022
Mg(mg/day) 31.99 + 20.11° 2898 + 15.15% 22.27 + 1222° 13.56 + 11.97° B.29 + 854°
Plg/day) 0.29 = 0.19* 035 + 0.9 037 £+ 0.21° 0.24 + 0.15% 017 = 0.11°
Zn(mg/day) 044 + 0.28° 047 £ 0.28° 078 + 062° 1.09 = 0.75° 081 £ 08"

Different superscripts in the same row are significantly different between days at p < 0.05.
Values are mean = SD, n = 30. 1) F1: Fasting for 1 day 2) F3: Fasting for 3 days
3) F5: Fasting for 5 days 4) F7: Fasting for 7 days 5} F9: Fasting for 9 days
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3. ZROINMEY AH HjAF B Y

Creatinine 4 199X FE Hx} vjdFo] 7h4H
HA H2] 9ol fFAsHA (p <0.05) o] S WA
9= H(Table 4) ¢]& creatinine®] WM #Re &gk
Hl A $hE Crim $7¢) B2 Kol Ao] MPHuA )
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3. 9¥Y PTH 20 S8 5 X wuF tig

Cae o3 (Ca’™)7t 47.5%% &9y AF et
46%9d 53 8F Ca ¥=E FA3] 98 F&3h=
PTH: o] 238 8}(Ca*) 4] Cadll o8 ZHgv}n 5oi®
Ca™t acidosis¥Elol X F Ca%d A8l Hlge] 3
ZHede 2o s It ” webA acidosis A7 Catir}
ol FQ% YL v Aojty Ao g=d " in vi-
tro YA acidosis?}t osteoclast activityS 744171
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714 &3 FANGE 2T B2 nEPG " 13 Gr-
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g3 oo weh diAz A% Felo CacdlH £
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PTH $5& 9224 FHA Cafrdoel o oli He
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71%5o% widzke] Ha AU Rude 570 »ug
ulef| &5l Mge] A¥sd PTH wX7t 248 MegF
A2 A H9 PTH =71 B2 A Asdvtn sigsd,
2 doMe Yo Q3 Mg ZHel PTHY 5%
Aol FaE FoEtn AlEdn. 9, Az Mg
i3] o Eobd AL IS Ae] frl=Ee dw Mgel
LBM7} Za€ o Mgol felde] ddoz &5 4l
Foz aE=HIAT Mg AFANA HP{FAA FaF
e e Aoz ruy b Med] dAFERAE 9
o sjdFE TAAHE Aol AbsdEn

S Zng] ¥H F=E fd Aol A d4L
b olFel| Frlsh= Al AtHTable 3). A¥oR
A E = Zn §FE A4 7dA87A] S SA A S8
ti7} A4 9UA ol 3143 THTable 5). ©] A3 Elia
57¢ Anel FANEHA vgen o Znsl tiE 713
e 98 LBMS] £88 g F7kso] A0 E #35
Aok 9w 9o 3§ Catabolic AeiolA A¥o=
4 EE %] Fhdne Ra”T gt oo B g7
Az Ades LBMY &7t F7He™ AW}t ketone
bodyd] F7tell &3l 4 ElE o] Zng] F&o] PolA = 2
o2 AzZEr}t ey o2 F7|Ad g 1 djd o] o
2 A7|7t ALZEHER Zng F52 A Jebd 9L
= BAHEY 34 = gloy Zne FFL A9 A
A, Hwo7)%9 o3} LR A7) UEe s} 5o
vehd 5 gloen @ Al Al Zng ujdFe] 2 B o
of & Aojr] Zn? BET Y Ao =Z Algdrt £ A
FoAME FAERE SH3A ot dFAZI7)= oS
1} 3o 273 & FEI oA A FEo 2
FAHE 2o 2 A7 v o] Folgoes 3

H8HE ol &M wHEEA AFERE Fod FUest
wolziA 7ol So)7tdA EuEFe] A2 7FeAdel |
2 5 v AEn. 13ER HHyos AFE S
oleid HIEWI7} 77)d BEFS @ AZ FFsta At

89 ¥ A2

B dyes A iEd v ydA 1097ty E
g ol HFE2HE T2 1P Fodsls A 309
A Ao Al Wzl AdwAn Hae] £, €F
9] PTH =% 713 s dzde] v|A & 4gdg dvnn
2} st

1) SFhAE-2] HFAFTS 77.69kgo] oW BMI=
29.7T6kg/m’*o1gict. A4 Fo AFo] HF 7.98kee] TF
HA S AA e 9o T ZhA57) A3ksisich
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