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=ABSTRACT=

This study was performed to investigate the effect of dietary protein levels on protein metabolism
in eight healthy Korean adult females. The 20-day metabolic study consisted of 2 day adaptation
period and three 6-day experimental periods. Three experimental diets were low protein (LP : pro-

tein 44g), high protein (HP : protein 85g) and high animal protein(HAP : protein- 84g).

The apparent absorption and balance of nitrogen were significantly higher in high protein than
in low protein diet. Nitrogen absorption rate was about 75% for low protein and about 85% for
high protein intake. The mean values of nitrogen blance were -1.28g for low protein and 0.78g

for high protein diet.

All the subjects were in negative nitrogen blance at the low protein intake while they were in
positive nitrogen balance at the high protein intake. The mean daily urinary nitrogen excretion
increased with increased level of protein intake. Urea nitrogen was the largest part of the urinary
nitrogen. The ratio of urea nitrogen to total urinary nitrogen increased significantly for 79 to 85%

as protein intake was doubled.

*g d7e RGeA ATy A7) Ades FYHUS.
H+YA 1988 19 25¢



~ A% - Hsv) -

S —

gl de Ao 7R Edor QA F16%E
228k FLE FAGFLolT dHAL Aol
ol AtE FEIFE FE AYolH, &, AE
e A9 PG FE3iY, 1e
BA716& 2As AUALolr|z siet QTA 9
A A 7lele Ade] GuAg F3o] doju}
A A7 e FHHA geth?, olejd vl
2o F8-& FE38] L] st G
FF% 239 Aol go] AT FE oL E
dojrtof et

A gl SlojA &8 g4 SGLHES
AFste 4 =E7] did ddAgAE
87] Ydtede B dgay EFol DL EFS
FAATE YHEG A G o]&HE HolE
SAZ BFstdor & Aolt}, EF AAN FFa9
WAl B3 t2nz FEAYAAN 4 2
e} steiRE AL EE T GA2 AF T,

HFNNE GA 7] e de) AAdAtg 7
7] YEA FagAHolg HANNE | AFH
A 44 Z(obligatory nitrogen loss) ol th& |42
o} gl F o] Az} Fo] Gl A Aol v P
2 dFdFHEo] Gl A Al mX e JF
WE P07} Feolsh A YO R )
71850 sir}. o]y AT AFHE IR E UA Y
@A gg o] FAHH I Ut

vty dlAgAdTE 3L dHE Fd
Ao 2 st Bl NolE HFHHAS o 4FF
ALE4AZFT dwide A Fo] G AhALe
o3 9TS AFF uf Jonre AutEFHA
o2 gid HdALES dAHLR 5~6US F
N2 F7HE o g e AxgR S #FS
vl Qiopo? gt F & g A 35 F/7HE Y
Yyt o] 2 g4ge] DAL A Y12, F2
o Aol Al e vl A 72~80gS JHAIFIHA], Gl A
FHYE 77, olf, SFE g2/ 9 49

ALYALE TR AP ol AFEL F
B A8 FEIEA AAHAT §H Aol
HAE o) 3 @A ALE BT v Yo,

Leuel Yol H A ZAPIE 2o A FAAA
o] gl A HFFFEL 50~75g2 2 YEI e
o, gud ARFL e5g¥olth 1 ofFx ¥
gk etgAdol dig A7k v E3 HA o
AN AFS 6ogRth FAV B B Ag 4Fstn
Ack. 2B o] 3 £F ] st wE A
doz A4S gt da vt AR, oo wa}
@l g4 ©E s aasl oA g3
Fo] F7teh AA FEAN HEY 9uE vge
g2 st #HEE Bart S Ao}, 2R
E dFe 3L g3 A d4FgRg de g
WA (409) 7 AFFEG £ dE(80g) & HFH
Al7| g de] FHE da2A s 0 A
Are] WglE HESR g

Ny

1L A948A 2 A3de=

87 9] AAuFx7} 20479 Gl A AL ol
FoAtdck A 29L& H&U|neR s gL 6
A4 3Yzte 2 o] 7tA dYHels I3
At Aol dFe 2L GALFE S g4
3ty A FAT AR AD B o] (Low
Protein Diet ; LP), E#7Iztol&= gyt o
(High Protein Diet s HP)$} AR 7]Ztole ey
5844 4°](High Animal Protein Diet ; HAP)&
ol 35t ch.

RE AFAAEL 371A Ad2olg 25 4
FHilgen zZ+ Aol 3 7HA] Aoz o]F9
Aok ZH Aol JAZI v 3d g i L =&
FRBA AP olo} =, i AH 7ML Fig
13} 2k

¥ Aguidate Aedsta diskded Mgl
ot o 2 glAlg A o] glu BT 8 o] Aol

— 48 —



| —@2odye) v YASEe] AariAbl HAE FY—

Urine sample

Feces sample

Date 1|2 (|3 (4|56 7|8 1011 |12 13|14 |[15]|16 |17 |18 | 19|20 | 21
Adapt- . . .
ati:rr: Low Protein High Protein High Animal Protein

Diet
period period () period () period ()

Fig. 1. Experimental design.

Table 1. Characteristics of subjects

Subject  Age(year) Bod%'kv;t)eight Height(cm)
A 23 50.2 153.6
B 24 52.2 165.7
C 24 50.8 162.3
D 23 53.1 169.0
E 26 431 154.0
F 26 488 163.5
H 24 51.7 161.0
I 23 52.2 157.8

Mean+SD. 241+12  503+32 160+ 54
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Table 2. Comparison of nutrient contents of the experimental diets by calculation and by analysis

Diet Energy(kcal) Protein(g)
ie
Calculated® Analyzed Calculated Analyzed
Low protein 1903.91°+ 24.72 1962.94 + 50.48 4449+ 2.94 44.12+ 3.38
High protein 1945.26+ 89.81 2179.36+ 8847 81.13+4.22 8492+ 1.16
High Animal 1952.17++ 27.85 202080 122.11 82.96+ 2.87 8358+ 1.05
protein
a : by food compostition Table b : Meant S.D.

Values are the mean of 3 menus of each experimental diet period.
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Table 3. Food composition of experimental diets by food groups (g/day)
Amount(g)
*;gﬂp Food item Food Low protein High protein Hig?oe%glirr{lal
Menul Menu2 Menu3 Menul Menu2 Menu3 Menul Menu2 Menu3
Meat Beef 20 - - 60 60 50 60 60 60
Port - - 40 - 20 40 - 20 40
Chicken - 20 - - 40 - - 40 -
Fish Oyster 40 - - . 40 - - 40 - -
1 Atka-fish - - - 50 - - - - -
Alaskan pollack — - — - — — 50 — —
Egg Egg - 10 10 100 110 110 100 110 110
Bean Soybean curd - - 20 - - 20 - - 20
Soybean milk - - - 180 180 - - - -
\ Peanut - - - - 50 50 - - 40
Soysauce - — — - — -~ — - -
Milk & Milkk  Milk 100 100 160 - 110 50 200 200 200
2 Products Ice cream - - - - — 100 100 100
Small fish Dried anchovy - 15 - - - - - 15 -
Anchovy meal - - - - - - - 5 -
Vegetables Carrot 20 20 40 20 20 30 20 20 30
Onion 20 30 50 20 30 40 20 30 40
Cucumber - 40 20 - 40 20 - 40 20
Bean sprout = 20 - - 20 - - 20 -
Spinach 80 - 30 80 -~ 20 80 - 20
Radish 100 - - 100 - - 100 - -
3 Green pepper 10 - - 10 - - 10 - -
Cabbage - - 20 - - 20 - - 20
Garlic 2 05 - 2 0.5 - 2 0.5 -
Tangle - - 50 - - 50 - 50
Kimchi - 20 50 - 20 50 - 20 50
Tamato ketchup - — 10 - - 10 - — 10
Fruits Tangerine 200 200 230 100 170 70 100 100 100
Apple - 124 - - 30 - — 30 -
Grains & Rice 180 90 100 200 100 90 200 90 90
Potato Potato 20 30 150 20 30 150 20 30 150
Starch noodle - - 30 - - 20 - - 20
Noodle - 75 - - 67 - - 75 -
Bread 60 - 70 60 - 70 60 - 70
4 Curry powder 20 - - 20 - - 20 - -
Jam 20 -~ - - - - - - -
Suger 5 7 18 5 3 18 5 3 13
Candy 50 - 50 - - - - - -
Chocholate 40 40 - - - - - - -
Cake mix - 50 - - 50 - - 50 -
Syrup - 10 — - — - - - —
Fat & Oil Salad oil 7 10 15 7 8 7 7 14 7
5 Sesame oil 2 1 1 2 1 1 2 1 1
Margarine 10 10 10 10 5 10 10 5 10
Mayonnaise - 20 10 — 20 10 - 15 10
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Table 4. Protein source by food composition table Table 5. Fecal, urinary nitrogen and nitrogen balance
of subjects for the experimental period
. N High animal (g/day)
Protein Low protein Hight proten rotein
source p Diet Subject Intake Fecal N Urinary N N Balance
g % g % g % A 1.138 6.918 -0.996
Animal protein 17.0 38 390 48 538 63 B NP NP NP
Plant protein  27.5 62 430 52 29.2 37 C 1.807 6.969 -1.716
Low D 7060 1660 6.465 -1.065
ei
ek protemn g 2091 6717  -1748
ki 1LEC! E2ldgd ¥ 270 S o sl A F 2140 5729 -0.809
FTF3Y 4z FAEE g #3E wide & H 1918 6487 1345
He & 285t £FE mass cylinder® 3 & I NP NP NP
% 3% HCl €99 05ml7F €°910E 100mig°] & Mean 7.060 1792 6548 -1.280
+SD. +0367 +0453 +0438

olgdl ol Wol —20Celd YERBSHY
cuARe EAL o) AR FolA 2 dE 4ol A 1746 11330 0514

e
>

717k Fuh 399 22 poolZ WEO] ALEEA B 2300 10187 1103
=5 C 2073 10.208 1.309
2o, thd ¥ =3 9] dFL Ballisitic Bomb Calo- :)'iigtf; i D 135 1194 11895 0501
rimeter(CBB 330-030F) 2 &3 3tA. YR E 2434 10337 0819
# £ 2Jo] R A B 40g€ 351 80T QA F 1934 11087 0569
297 o) £YY WX AZAIIZ, oRE H 2430 11431 0271
ThA] 197 E7)1AZA A 1 2.035 9.851 1.704
o1 AEA A2E £ U F 192 A ep, B e o YT
3} Ballistic Bomb CalorimeterZ ©]-8-3}¢] 2] o] ¢] A 1760 10385 1275

dFE AN, = 1mlE A &3 Bomb

. B 1.467 10.268 1.635
CalorimeterZ H¥ & EFA18 1mlE d A €3 C 1557  11.058 0.775
° = v = o =
HE 9 Hadse = ImlFe] dFE AL High D 13370 1490 11895  -0015
Q. 3Ix Q = o A& 1
4ot 19 =FF F3l9 1Y =F I35 ALtE ;rrl;rtr::l E 1721 10830 0819
At F 1.351 12.159 -0.140
2lo], thd 2 =59 ol A& micro-kjeldahl™g> H 1548 11182 0,640
oz EAsigc) QAo A& 9 viA I 1625 11263 0482
K= -] 5 1) A
2 3NA2AANEE 42 F o 3L 4ol 01 Mean 13370 1565%* 11.130°* 0.675%*
gol 23t 25 FE H3AL, = 1mE FH3shd +SD. +0126 +0661 +0.589
micro KjeldahI'§ 22 £4& &4k NP not participated N Balance=N Intake
Urea nitrogen®) ¥4 Coulombel €13+ H| 4 (Fe'?l N+ Urinary N) i
. . Significantly different from Low Protein
HPP@P o 2 Creatinined] +41-2 Alkaline pic- (*P<0.05, ** P<001)
ratet3® ol &J3fA =439 ). Ammoniat Berthe- Significantly different from High Protein

. . (*p<0.05)
lot9] Phenol hypochlorite¥t-8-* o 2134, Uric

acid®] ¥41& Phosphotungstic acidE o] &8 ¥] 4
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golom F ned Ao A] 2+t 2.02g, 1.56g°1 AT
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2]0](1359gN) 2 uHAAE w ot F7HER Y
2L FFo aWNAS AT 1Y FEAY 4013
17g N2 vlFAe o, o3 Fiaudzde 3
045g9] A7t outth(p<0.05). AAAdFHFo]
A el 2)0](7.06g N) ol Al ek 4]o](1359g N) &2
Z7HE A0S o, 9ld F4Fe 528g0 4 11.57g
o2 A3 F71892 (p<001) FFE X 748
%ol A 852% 2 F7tE Atk 53] A4 o]dlA
F480] o}F Be Aoz Uyt Ax 4AF
Fo| v &3 kAW oj o} ntulFE A Aol g
AFE9L 9l 5P FFA 2ole iU
AN FEEAY oA FHE&L R FUHEHAUC
A% kgD BT GRAHAFTL o], 1
guldutAo], ekl EEAdHolol A 242t 0.89g
(143mg/kgN), 1.70g(271mg/kg N), 1.67g(267mg/kg
N)oltth iz P Asufd3Fe 27} 365mg
/kg, 40.5mg/kg¥ 31.3mg/kgS A L Ak o
oA G EEAol2 ulAE w, oF 9.2mg/
kgol B8 H(p<0.05). B JAH ALEFF
ZE Agu Aol iAol FIMAAE
o), JF 1244mg/kg S7HHR o5 (p<0.01) L&
Wyt olof A LR FEA 40l E AN E He

Table 6. Mean daily fecal, urinary nitrogen, nitrogen balance and absorption

Low protein High protein High animal protein
Nitrogen
mg/kg BW g/day % mg/kg BW g/day % mg/kg BW g/day %

Intake 1430 a. 7.06 1000 2714 13.59 1000 2670 13.37 100.0

+10.2 +19.1*" +188**
Fecal N 36.5 1.79 254 405 2.02 149 313 1.56 11.7

+9.1 +037 +52 +9.8 +041 +30 +4.2* +031** +09
Urinary N 132.6 6.55 928 2153 10.79 794 2222 11.13 832

+14.1 +045 +64 +18.0%" +0.74*"  +54 +19.1%* +066*" +49
Balance -26.1 -128 15.6 0.78 135 0.68

+10.2 +044 +117% +060** +11.6%7 +059*"
Apparent 106.5 5.27 746 2309 11.57 85. 235.7 1180 = 883
absorption +76 +034 +48 +143 +041*"  +30 +156%" +0.13°* +10

a Mean+ S.D. Balance =Intake-(Fecal N+ Urinary N) Apparent Absorption=Intake-Fecal N
Singificantly different from Low Protein (*P<0.05, ** P<0.01)

Singificantly different from High Protein (*P<0.05)
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Holuth muHAwollH BFE 10%Z7H5 o] 2 =3 LMY

852% & JERiR o I FESHoldME & wZE Aiudege wuE HH o gad d
TE] 883% 2 o F7HE RS A xtol7h ARk e Aolo] A Terunty
Table 7. Components of urinary nitrogen of subjects for the experimental period (g/day)
Diet Subject UreaN AmmoniaN  CreatinineN  Uricacid N  Undetermined N Totail N
A 5.160 0.389 0.416 0.099 0.854 6918
B NP NP NP NP NP NP
Low C 5.130 0.486 0431 0.083 0.839 6.969
protein D 5410 0.341 0.447 0.078 0.189 6.465
E 5.870 0.292 0419 0.077 0.059 6.717
F 4.480 0514 0.401 0.135 0.199 5.729
H 4.820 0.397 0.429 0.118 0.723 6.489
| NP NP NP NP NP NP
Mean+ SD 5150+ 0478 0403+0084 0424+0015 0.098+0024  0472+0360  6.547+ 0453
A 9.440 0.665 0432 0.111 - 0692 11.330
B 8470 0552 0.444 0.078 0.641 10.187
High C 8.154 0.636 0.395 0.100 0928 10.208
protein D 10.740 0495 0439 0.131 0.190 11.895
E 8.530 0614 0471 0.125 0.597 10.337
F 9615 0.642 0410 0.143 0.277 11.087
H 9.863 0.734 0515 0.138 0.181 11431
I 8.143 0555 0441 0.138 0574 9.851
Mean+SD  9.119+ 0.610+ 0443+ 0.120+ 0499+ 10.791+
0.940%* 0.074** 0.370" 0.023" 0.268 0.737**
A 8.170 0.585 0.434 0.094 0562 10.385
B 8.490 0.468 0.402 0.112 0.796 10.268
High C 9,587 0.646 0.452 0.109 0.264 11.058
;‘r‘(’)’t‘::l D 10260 0.680 0442 0.132 0381 11.895
E 8.850 0613 0.409 0.181 0.716 10.830
F 10.391 0.643 0.385 0.137 0.603 12:159
H 9616 0555 0.481 0.149 0.380 11.182
I 9.427 0.600 0.445 0.139 0.652 11.263
Mean+SD 9420+ 0598+ 0431+ 0.132+ 0.549+ 11.130+
0.700* * 0.066* * 0.031 0.027" 0.185 0661 °

NP not participated
Significantly different from Low Protein (*P<0.05, ** P<0.01)
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ol 2 ulgol wi} @ do] FUtHAS W xF &
AnjAde 655914 10.79go.2 BA 3 F7HE AT
(p<0.01). L&} LAyt olo| A LN FE
dajol 2 ulFAL o 2 Ae]7h JEhtA Esio
wF A4%E FAAFG U YR BYE Ad
WalolA] 92.7%, AUt olAl 794% oI
e FEA2olAld & 832% A GYAYHF
7}2 o] ¥ &L #asE AFE YenU

A%F kg? =F A2 dFe o9 d AHFY
Z7kol it A3 F7EEH A D ool A
=% ujd#e 1326mg/kg HlE] @A AdH
28 of 198 /A& o, =F AAuH gL 215.
3mg/kgS 2 82.7mg/kgel F7HHOIA 16¥] H:=
Z7}= At

nFE FAL AREZFY =4 Fd(urea N A
chal 2 ojoll o] Tt dntao] 2 HHA Tl 4
o] Fhgel wrel 4.24ge) =AEAT FUHH
AHp<0.01)(Table 7). ol&g AAaAdE-ake] W
18 =% $34F0 g vE2 vasdle 2
kA Aau e Agyolo A B 787% ol
on mghdulAoldA] 845% 2 @3] F7tE

Table 8. Mean daily components of urinary nitrogen

AH(p<0.01). 22 ANk ol ¢} o F
EAj4olo|Me] ki AAu)ES FAMSHA Ve
o}, 3 g2 Yo} B4 (ammonia N) 9} 4t A4
(uric acid N) & A 2ol mouidntaola
uhg ol whel 2z} 0.21g(p<0.01) 7 0.02g4 943
o2 Z7HEe 28y A oteld A4 (creati-
nine N)&€ Al 2jolo) A HF 042~044g2 2 9
9l ApolE el A] Zdrt. ol&j AL AF
kg 7t AxRE S #2F A8 T (Table
8). & AiE A Aolo] A 1045mg/kg LG
Qa2 o] o] A 181.8mg/kg® 2 BT 77.3mg/kg®|
Z71E Ak (p<0.01). RN AR o]} nlE
EAHo)dle Aol7}t Qi) R Yold i A
WXolg}l T ekl Aolo A 81mg/ke, 12.1mg/kg
o2 o 4.1mg/kge]l F7HE A (p<0.01). L3
Fdoleld AL Ak Ar L F9AQl Zol7t
vebAL gt

3. A4 Yy

A FP[(Fx AT (AT F2F+ =T
Aad)]E B AaAoldA g Aol

Nitrogen Low protein High protein High Animal protein
source mg/kgBW  g/day %  mgkgBW  gday %  mgkgBW  g/day %
Total N 1326 a 6.55 1000 2153 10.79 1000 2222 11.13 100.0
+14.1 + 045 +18.0%" +0.74** +19.1*% +066"
UreaN 104.5 5.15 78.7 181.8 9.12 84.5 187.9 942 84.6
+16.2 +048 +£57  +190** +094** +32  +163** +070"" +18
AmmoniaN 8.1 040 6.1 12.1 0.61 5.7 120 0.60 54
+16 +0.01 +02 +1.0 +0.04 +01 +06 +0.04 +0.2
Creatinine N 8.6 042 6.5 89 0.44 4.1 86 043 39
+0.6 +001 +02 +1.0 +0.04 +0.1 +0.6 +0.03 +81
Uricacid N 20 0.10 15 24 0.12 11 27 0.13 12
+05 +0.02 +0.3 +0.5 +0.02 +79 +0.7 +003+ 71
Undeter- 94 047 7.2 10.1 0.50 46 11.0 0.55 49
mined N +71 +0.36 +43 +54 + 027 +0.9 +4.1 +0.18 +05
a Mean+ S.D.

Significantly different from low protein (*P<{0.05, ** P<0.01)
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“~7 J¥g& Jehldoh 3 2AHE L -1.28g°]
Qa ngugutdoloe 19-S AQdg Aol
“+" Pgog HTFALHY L 078g22 SHHAU
tH(p<0.01). ZEHEEAHoloME FFALY
L 067g2 2 R FA o) o} vlg F£F 0|
t}.

AZ kg? 2B I = AEHo]ojA 261
mg/kgl & gz Aol “— FFPo|x, ol
ghated £ nghdl Holo A= 156mg/kgt 13.5mg/
kg< 247 JeERAT

Axr 9 dite MFkgBolt 19 2agAEe s
By 2o ARE JeEhR Uk

gl H3eFod o tiAe JULHE
At R 7] 918t Urea N/Creatinine N8| Hl &%
A& Ade AguoldA 12130]ReH F
gkl Aolo A= 2z} 20,657 21.93°] Ut T A
AHASF wet FA3) F71E AL & F ANS
(p<0.0D).

1]

i

ol A HFeFo] F7MEFE Bl S+
&) A3 F7HHA

A2 F o] A o] (7.06g) ol A LAY
2]0](1359g) 2 uhgol we} 1] 287t HAS
o, JEFE ALedFe HE 1.79g7 201ge 2
o]z}t iyt muruidnkdojoA ALHHS
o] & THMEEA40](1317p) 2 WIHUYS
, e E Axujd e P 157g02 Fo3Q
Fa g GEMIATHp<0.05). wetA Ak FFEFS
AW Ao (1) A 527geld ARt kA
Aol (11, M)Al 1157g, 11.81gS.2 2v} o} F7}
HAHp<0.01). 2FFE At A2 o] 4H
Al Bt 75% Qo) vl Ete] A o] A] HaF g5~
88% 2 Z7FHAAL) oL vl A &9 Frld}
B4 9d 22g~368g il 7IAE Aoz
Zoldth, AxHAFTS 5o 2 LFuuA
(r=099, p<001)E Y3 Qe RO 2 Holx

&

o B2 N

ALAHF F7t0) et AAhEFSFEo] FUEE
AL & F Uk o)A FEA vl A 43 §F
Fgo] JEA GuARD FoE B i o
AH e Adet B ¢ o B dFoN AAaAFH
F&d g F2FFFH F5 &9 F7ke oy
W E B asTemeea el 2re Ho| Ut tiHF
HAdEE A4 FH5HELS Aol He duF
Ao o 284 darle A, 33219
AgAelz 1Y 14g A2 E HHAZ Q7NN
E57, ol F @AY E FULS o, 74 hEF
Ax 9 Fe FFHololA 24g, AA/FA oA 1.
73~192g0I 1, o)W} F4EL 81%,85% & o] F
F @l o] ol q F480] F7HHUG FL 1L
6~125g2 HFAAAE dolx gEF Aiude
et e A YL FFEE 81~85% 2
] 3 opo,

3} F20] B poj A el A& 045g/kg(6.4g N)
7} 0.90g/kg(7.7gN) A #H 39 & o, A A A F+&0)
63% 1M 78% 2 F7tEIAch =3 AN S
Ao 2 3k B e o 7g9] AL HA] 77~81
% B Bigt FARE AFHSo|APV?.

AL oz g AoldTel A, AR
A 12~15g9] BAE HIAANAE W, dEF L
WA 12~16g0192 BAFFEL F W% E
YJelliglth 471 /& A7l A a4 FAs
4 21g N2 Z7HNA S W, 92~939] F+&S
VERN LTk,

gurro g A7ele vd F4gL 39
AdurAAA I ETE L Aoz vedn glon,
ol2g{3t AL SHAEY ol 8ol B dFHow
AaAe Fol ¥7] P& Aoz Algdr)

=3 AswjdFe AL HFF| S wet
A3 golAe A4S Y Ao FH T
706g(H e 2e])ol g wf, =F BT ALFLS
6.55go1 e FadH o] 135g(11) 22 F71H
A =F HF A2 AEAFL 11.1g2 2 FobAT
(Table 6). FAAHF e =F AL F| v&L
240l Al 92.7%, 80% 5 iEhlo] AAHF ol
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=5 Sud 4HFEol Aol nXe F—

ZHEeE A A2 FH w5 A4
AL olF 2 FAA(r=095 p<0.0D)E Y
e d et

ol 3 Tl A HFFFo| A det =F
Ao F7t AFE o QFyrewene]
Mz BRaEAch §3<Q AhA-S o2 045g
/kg® 0.90g/kge] @ AL M A =532
AMAFL 3.05g 425g0 8 F/HE AU B
AN ] 088g/kg DHAA(I) HH 655g
o} o} wigton, & AL T T =54
v v &L dA HFH5Fo) vd B2
ATe AHguiolo|A 93% ] vl 55% 2
ol oA Bu AL ojAe 2 AFNM =F
HAiujdFo] o}F w7 Rud d 7|t F4
AFFEo] W A8 1Y, AU o3
Ae) ZAP A H 7.16g AAE AFHEAE o,
=FudFe 603g FERLT, FEALHH T
3 B8-S 84% S JERH L ThE A7 X 2
B A7 ud 228 YUt @4 13259
gl d HIHE A F9 229 AFoA =F A
AnjAdEe 10.1g0 2 B Aol A 135g AA(1)
AAA 108z WidE £ a72%¢ fABiR e

& 7P e 11~15g0 AAE AFASAS o,
ST 165~261g2E olF @& FAE
[BR3 =g

aE A E A4 Ee BXE HY 244
A7t 7 gor o @A JHFE] ¥
ol wet ZF7EUT @A HHFH =s H
A2FL olF & ABBA(r=095 p<O0DE Y
el Qth =4 AaFe F adWANo|(1I, 1)
Aol 9.12~942g0 £ 85% 2 F7FE At ol g
3 PAL TE dF Ruowmmne gl galsth
g BIPME ki Fiel vlgo] 045g/kg
ol E QA 47.2% ©] 3L 0.90g/kg DA A A H A
55.7% 2 °o}F #& F£FE& UERAT. ol&9l
RF ki o] flo) nur v Y2 7]
Ut
ZFA 2 A U3 =F GEYo}, =its

Faoteld A4 vlgx W d HHFA ot
WSk =5 drUol FAaFH = AAFLS
gl Z7t2 o7t FUtENeT =FEE4LT
g v 2388 #AHUY AdolEld ¥
oA Hyesy FasA Y =F F32
Ao th g v &L AL H St wet ot 7
2HE 3¢S vehldh ol 2§ A &S Allison?
Bird® 9] B9} fAMSFS L

gl dH4Z0] B2 9= Urea N/Creatinine
N Hgo] F5iy vuld dFH{FEol E& e
o] H]go] FAsdly @A HHLEH BAVL A
S5 JEUTE, o] ujgz MG A Yy
HE #3E + Jdi Simmons® 7t A Q3R
a2 H]go] 12 o]dolH FFE 1 ol3fo|H FF£F
Aoz Hrigch B AFd e Aduol(1 ;7.
06g N) A 3 Al Urea N/Creatinine N¥] &°] H& 12
AX o)Ux, A HHFo] 13~14go 2 F7HE F
e Aol(II, IDAe HH 21 A3=E A3
27152t} & Urea N/Creatinine N H]&9o] A
W A olo A 19 Yho] %58 Holx 29 & 5§ Ao
73 3 & BFAEE e AAHFo] “-7
QA Az x|}, ngw Aol A HHdo] 18 o]
ojojA] vl MHAAJei= FD 3}t

ArgYge iAo Friz FAHJUYG L
A5 A2g8e 58 3334 (r=0.83, p<
001 E Yl B d7olA AA HHFE
7.06g13.59g, 13.37gd ™, Bt AAH P2 747128
g 0.78g 0.68go2 Yelsth AGNd HdHA e
BE 7202 olFHAU o] &g g A F 7t

g AAYYy “+7se ArFFFY FUt
=% Axu A FrlEd gl Ao 2 o 3
d3r Axet sk

GRS ez sto] 116ge A E A
HANAL o, 4B Y L 06g° 2 VHEN up 9o
19 Jurdo] g o] g-sla] A 13258 HANAS
o, A2PPL 0.6g22 YePG v} glon® Uyt
2o} 2 olg3dted A 1325¢8 HIANAL o), 2
23¥L 11g AR v FFEOIYL®?, O E
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e DR L LR

QFEVINGME B Ao FA8Hth 28y
L2y g TFE¥P L gAY AN HA
$1AA AAHYol 21g 24g2 2 B g} glojA
E pang g4 U FFe] Uk oj& 4872
oA =F AibujdFol thE Rkt XA B
Ao FAR £F9 A S AFHHAUES dellx
Eo“+" By A A 2ok AL HZ
e doE A9E dA R3e Ae AT
Aolol 257, v de] &4, =F W4 Fo] Aol
gol d/% A 2o

9 Afse 2oz as B o, x4
#gko] 7.06g( 1, 0.88g/kg/day) 2 e okt “-"
BH8-& Yehlid ot o 73 A4 &4 F(obligatory
nitrogen loss 5mg/kg/day)®& e gttd o] 4@
“—" B¥g ehg Ro|n o 4 ¢] 9] Urea N/Crea-
tinine N ¥ & 9] 8| &%) o|glo] At 77k &S
Holx ez 706g AxAHFe WagE
BEs9c} 1337~1359%(1, I 166~1.69g/kg/
day)9] A dFAele “+” FE L JehlEA
Urea N/Creatinine N ¥l 0] ¢ 20 Fx°]|E& ©]
Fro guiAde Fe dgAdAH FEF Foz A
Zter)

2 A AE

o] gl Ao dHFFo] THARA vA=
Qg HES 7] A5, 83 FF AL E W
Ao 2 20Uzte] Aol AE S AABHth 49
Hole AawWel(LP) : @A 44g nTUWAY
Aol(HP) : @A 855 TTHHEE440](HAP)
e A g4gel Al ZhAel AFES BF oF 2000
kcalZ TAHACH AP 299 A&7 A A
Y Ao] 43717 6P A2 o] FH T} Hv 3
F712 3td T ¥ 2 AuS AT, Ad F
awe 2 Ag4o] H4H71e] wixg 3 S
AAste] Q& B A, yrea, uric acid, creatinine3t
ammonia® 43Rt

1) 2l d Q5o 2 ol F ArudFe
A chul A o] o)} A 1,79+ 0.39g°] 1 o9, I el k2]
ool A 2,02+ 0.41g0I U2 LBHFEAJ 4ol A 1.
57+ 0.13ge1lew, @A FriAlole Fe A
apol7t gl ot FEAJ A0l A] AU Y
Ao F54e AuyAo] HHA % 75% AU
oo st o) Aol = 85~88% oI At @A A
H5E L FEAH0Y St 9 FFF 2
F5 €S FM9e Aoz ey, vl &
ke Ao Ho)A] 528+ 0.34g, T LT E Yo
Al 1157+ 041g3 11.81+ 041geiAth

2) @ d HFFF g =F AidFe
gkl 2 o] A] 655+ 0.45g, e Y HHA o] A] 10.79
+074g o].0.5, TENEE A A 0| A] 113+ 0.66¢
olitt. @A HH¢FEo] 78S E F AL
v dgko] folHo g F7HA

5% ALAEL urea N, ammonia N, creatinine
N, uric acid N &°]ith Urea N& HT#4o]A]
de =% & F4239] HF 9% & AA}AL 2
chul Mol Aol = Bt 85% & 2} A3t} Ammonia
Ne =544 Bt 6%5 A3} Creati-
nine N-& Aguldolr) Hit 65% | om 1oy
2ol Ao = 4% & A3 ) Uric acid N 1~15
% & A s dnd AP F7hE =3 2
49 744 R A 271 urea N& A %9 ammo-
nia No} 7118t ct

3) gl ALHEFd e 4L P AdY
2)ojol] A -1.28+ 0.44g °] o1 LT AYHA o]
A 078+ 0.60g, DT EE A 2o]dE 068+ 0.50g
olth @AM F F7lo] we} A4 HFL
Lo o2 FALUT

o)ite] ZatolA 40gFEe] G AMFHE A
Ao Hagro wton 65g G AAGFL
AAsn AZEY 80g oS FEF ¥ R
gt} ol ATEugeR I L A4 A
65g3 1 o) vHAg HIAAIIE A1
Q77 o] FojA ok & Aot}
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