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Studies on Nitrogen Metabolism in Infants and Children

Part I Nitrogen Metabolism in Healthy Infants and Effect
of Steroidhormones on Nitrogen Metabolism in Infancy

Masamori Hara
Depertment of Pediatrics, Faculty of Medicine,
Shinshu University
(Director : Prof. H. Yoshida)
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o 25 144 MEOBRER A WE Lizo HREHD
SEYIME, FE kg sEOMBMILE6 PR LI, Th
AT IR 4 R TIN L Inotee REBAT D
CTHMELLRORT B & Find 2o, < Lk
S8 AT BV A T VT 39 > T LLBRAYIA 25T B £ 7
Lico LU CS SHRTH A e+ 5 & Ml 264~
120mg/kg (CR45580mp/kg), {F F#%324~901mp/kg (T
¥9698mp/kg) LigoT LR RE T AHMEF%IC I
TN L Foo BB LTHBl A S Bk % i
2%, CS @A EMBIM L, T lEkeAi372m/ kg
A $680my/ kg & Tt e & ORI IR IR O 1Y
T X B & & B BREIDR, H[lb%oﬁém{ﬂiﬁﬁﬁfm
328ng/ kg 2 b (A D520m /kg & BIIN LTV oo EEBY
BB S R CIRA L, TS H208ng /R
HL18mg/kg L ioDtc. WKL LTt L
SEH AT RO 36.29 2 B AHIX16.9% & o
Fro TRIELA L OB A RTIR U A fhE LR © s & L
THEE 4B LML 5 RMEBESE R0
P, SEME, EHRREASR oM\ CERM
Bl LSl R & D 1Bl o e 3 L
o

(iv) CS, ASHMILE : g s 13 6 o £ i,
R, Mo &F 08 R ORBBRAIE Lico &%
SORIE, FE Lke sTMBTE7, R5RT
me fnofe BB RISt fn < U 264~652
mg/kg 120 b O 324~871mg/kg v C S Rk n
L 54 B3 38~286mg/ kg -0 oy D B8 — 93~2mg /by
CELIBP LTI, CETASEHEHLE-LCS
FERUR S 335~T60mg /g LIS FETH 27, Hiek
Pk Bk 232~522my kg & ROERICHKY L, LR
REFR G —13,9~10.6% 5 522,.3~388. 7% & B b
T bf Lico BICTFIAHLE O ~138 B o H ST
L1 LR EE D B B 2 e AN R S o Mo 2 Bl
IBERET, EHELRTIAE LMWNLT, Fhe
F#1136~339mp/kg & 41 .6~51.295 & tpDtr Trikbl -
OBR AL LB B ORI E T2 EFS5 5
B bALE dDRERREAT = 1 KO HBERESR
D D E T~ O B FEATR i

V #EHTCER
NREOERC L > TCERBEIRAROBTETH 5,
TP A RO BAENESRE NS+ 2 5F
TR DA EE A BB, BENTII T
& LTHEAR HBENT D TARTh NS € D5
£ U—Onp 5, BB~ B U<+ ORBUTHE S

& B Bk e

X o MM R R e D AL T M0
REE->EHEHL ORI ERD B & &0 HAPFYE
A Lice CIICEIL BT MSER & LT mpnie
R BT D5 5 2 S oWl Lo [
— W [ e R L CINGE Lo & 0 WERILR
Bér £ £10.5mp/de LAIPITH b, I GG o
Bek2m/ g LLPIClh ol A OB TE,
Bk, REK®E & BRCRE (o) LiBs

1A%, 1 7 AHIG RN & oMicg i 2 il
oo MBI DBAIL Ly AR L L
CHHE b DML R Lice £ ORI RS %
BWRT v E = 7 ONHIRRMC L B WML THD
5o WHEREADTF v br~ 2 —~DN, SO (B
MG TED LB AR X a2l cdhok
WT o= g —REOHRI WL S ilibhice Sh
BRI & LT A 94iiie fo i B Itk O JIGE & M1
W Fgk B i~ & 5 ieffof,

TR 0 & W R Ll D AT R AL
COWTTHBMN, TREFFCH DM L AT AE
LR oOWTDRADRME T2 8D L b1
Ao BPIERLIEL I ChLOMBEILAS L —E
TR XA T ALY L 0T h HHBORS B
Wl K2 D TEND B LIS IR &\ 5 T
R H RO FS TR MERMETETH B O TR
BROMCIIHM A &Rt phsn, EXon
Ho LRI 1 B 2.4~4.32 ke OISR L 52
HHMIT o 2 R L C o M BT o omIE
HEOEER LI L EL b, oty ik
R Im? W HT 5 &, TORRLEIDL S
Vo2t e

T, MRORE LTRSS ORI H 2 T FI AR
DOFMI TR D Th B & i { 1k Osborne o 3R L
To B ERINEL & AR R S @& o F B, 1
HLEFARR (Protein Efficiency Ratio) & LtAx 3
FEEM B DT L Linsis Albanase®iz e o
ERLLTHEBSEMMCLE D7 2 VBoSH
ERTV D ArEAYRERTL D LB EY®R
(Nitrogen Efficiency Ratio) & LTARBZ~ZTH
BEakin, R Johnston, Wallace@ci, ZOE
AN E DRIBEWRECTERENE TR L OB Fi
DWT AT B,

F L TEHO LRI & BRI O fk B m ik
EEBOBIBRUERE L OMBEYRNLTLE &
ROM Teote (K1), M L F Tl (B HG bf v
17.5~37.5¢ (Fi23 949.88) TH oo MG
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® 8 HBRe R bh o &% H MK K
(5% % 5 R IE)
ﬁ%%ﬂ%#ﬁﬂlﬂ%iﬁﬁ#iﬁ(?)ﬁﬁ #
0.
Jeans® 9 ~ATH | 527~ 168mp/kg | 112~ 209mp/kg | 21.7~33.995 | 9fl =iz
MO =0 7~118 896mg/ kg 293mg /kg 23.7% | 54
Stearas® ~553 | 8000~4500mp/ i 1000mg/H | ¥ 22.0~83.005 | MEL DEIA
F M L HO| 1~28 | 1204~1796mg/kg | 651~1249mp/kg |® 54.0~73.0% | 3 @) HEALA (o8 L)
Barness® 12~45F | 1220~1340m/H | 620~640mp/H | 48.0~51.0% | 9@ 4%,
R B ED| 1~4f 611 80m/ky | 282487 kg | 48.4:0.695 | 150 BIRMHI O,
LA (2
B ok EKRO| 1~TH 576mg,/kg 209mp/kg 48.79% | 2501 PRBLHE,
Johnston® ~60F 430mg/kg 251.mg/ kg 58,49% | maouny-2 8% 74|
698mg/ kg 347mg/kg 49.7% | maoany~% 199 O
718~1116mp/kg | 158~A08mg/kg | 22.0~37.095 | 256 Olac
Foman® 8~150F | 822~ 073mp/kg | 177~267mp/kg | 22.0~27.09 | 20 = 33 o
972~1080mg/kg | 168~27Tmg/kg | 19.0~26.095 | 2761 4%,
% | me| ~128 550::82n9/kg | 175:-106mg/kg | 30.0418.0395 | 7 Pl =5 S o Bty
Etc i)
SR N 0| 1~eg | 72~T09m/kg | 130~208mp/k | 20.4~46.7% | 851 HBRIMMAIN
530~860mg/kg | 125~286m/kg |  23.5~36.7% %

Foman® 8~1201 321~407mp/kg | 148~198mg/kg § 46.0~54.0% | 14% Autoclaved Milk
B o OB % | 33~08H § saimy/g 238mp/kg 44,095 | 400 TRBARONBR
. PRBEHAL

§ #E oM X B
® 9 "R ALR o s KB M
(mp, KRR 1m2 1 H5E)

Ol & Repghitl | FmsbiR | MR | B oM BB (i)

a

T 9642 4930 8N 5801 3841 3.8
BW R E 1219 548 169 644 1016 7.5
& M B R | 9642::1018 | 4930+ 450 | 871 =k 141 | 58014 555 | 3841+ 848 | 39.8+6.3
%A IR R | 064223058 | 493041378 | 871 + 425 | 58011667 | 38412548 | 30.8::18.9

T F T A AR 5.1~18.94 (£#510.7
+£4.74) THDTeo & BEERSHER 17 wXfT3
fREINET12. 0~44.29 (FH26.4+£11.74) Th
Dice EHGMLAROBE bHMKE ot kil
L5 bRl ERERE (F) fGmEMmE (#)

DT 5 & EHED LB Johnston A3
N BlB46 2 L2407 (EhEMEBEO T

BHRRMED 8%, 13%0%E), (BHEORATIOME
RDB L0~12% LT D) O 5 bBETE LKL,
BB\ L Wallace Hhilfi~7o ki 1004 Wi 558
FEHBIL5.32 THD LI~ HF & @iE—H Lz,
AS oBFRAPC I THEO BT o TR
IR D, RALOME, FHLoRED R L
ELORTHB5D, fifhic 17 5 SRBR AR
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F10 MELROGEMME L EFOMWMERD .
YR DR ‘

Hmamt (¢) | lmiE (2) | pRERE (8

2] st (2) | wbHEmE ‘9)

No. -1. 20.0 13.9 4.2

No, 2 37.5 18.9 42,1

No. 3 27.5 13,8 29.5

No. 4 17.5 5.1 12.0

No, B 34.0 11.8 25.8

No. 6 20.5 7.7 17.2

No. 7 . 21.5 8.0 17.9

No. -8 18.5 6.2 22.3

F 4 E . 23.9 10.7 26.4
YR 9.8 4.7 11.7
fEIERA | 23.9+ 8.2 | 10,7 3.9 | 26.44 9.8
HEAIR R | 28.9:524.5 | 10.7+11.9 | 26.44:29.3
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SEEAY RS ERERA B 2 B & Rk AT B
Shock@ip A BT mEa g (1064/8) LEEA

4 (6524/H) %#4-% Androstanolone #{#iff Licf
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B 55 OREEY 7T RN T o i BRI TR
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HHVIIEHRT L OBFRENATES 5 b ZOAE
FEE A oW TR LAt o fmhic b R
B dvDlee ¥ & TEENELRIME 1 H 2.5~
3.5¢ /kgd it IETE S AL 1 B 5. 1~6.52/k2
PR R LA & e T C A TR D 4 2
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LR RS RO St _BEATR LD TH

& MN.E Bk s
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THL AS [FR BT D41, 9% 2 BOE I #4i854.1% L 7 b
& DRIMEHE 2 AR C ok O R LIk
B AL ANST. 1%, (AH44.19% CHED
BN < AR B IV B b Ml R ISHT B Le A
DRI RS & LTIBER R Lo 8830 3CHRIC
D AS JER SIS TR AL & WAL & 0B
25 & Omans®, Fomon@zofomib
%o W8, 02 /keb LoTE R I 42 T hH
R OBIRE L Lk, BEE6.07 /hpll hil%
Tefod 5 2 T b R b E oSBT T &)
T ho HHORMITEHE I L 2BH NP o
IR QRIS o CRER IS S Ok L L <
BEEDH B & & A B LI WCHIE L b DT
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ML HURE A f Do TR E A el ¥
THRREA W L RRTH D LEL b,
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B5@ x5, BoTHRILTE I LB
ERLRBUTE UL 5 Th D, FHOLETIE
el Raens L-BROo b or s sk hELR
REDOFHFCOCCOREEAZDI I X 5 THo
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FERBROTRIZ VT HBEREWA Lo FOREHREE
FAtc s 5L, BHROMI S W baciims
Bdleo ThBLORSRE LA AS DA L
CS VL Liedvo 1o BLIB D IR & B B & [ el
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D EHEALR T B Bt ¢ 8 Pl BB Licks
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10mg, FEEEMEE : 321-42ng, WP ¢ 218:L58mp, ¥
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23—(434)

W@ (5.1~6.52/H) LTIk 5 & AHo
MR S TR,

3) BIBHME AT =4 VERMCT 2 86l
o FBGRE LchER, MBI ST B IR gE -
R TR L 7et, B, SRR TR &
DUt

4) TEA T R A VORI B R T B
WHAT R4 VMR HHRE 3 Plico & H/E @A
Fou A PR LTRE LR, PRk o
B, SRR O RN AT L, © ok
HEBMEAT v 4 FOFIBC Y Th DI,

5) LD 3 bAT wA FRAw LA OBEE
Bedp BV RSN OL B OB A bR L L TR
Pl E ORI X > TEA S R,

At DA, RIAEIARIE /s 5 SRR : Ml %
e T T B B L E T MR
I PeTE TR AR BRI, Mo, TRIR
M SN L 3o AR OTE B L HI3sEm F A M S
W ila (MFMS74E 4 ) ROSH6TIE A AW 22
fhde (HFBEE A) i\ THE L,

x W’ )

@®Jeans, P. C. et al.:Growth and Retentions
of Caicium, Phosphorus and Nitrogen of
Infants fed Evaporated Milk, Amer. J.
Dis. Child,, 46 : 69, 1933

QNEFHFZ ¢ BREALY A L VSR SR MR e A 1
DI, ABPRESESRL 151471, [R27

(@Stearns, G.:Nitrogen Metabolism in Infancy.
Infant Metabolism,, 1956, p124, Macmillan
Co, New York .

@FHZOME ~ i B0 R B T, NERNRR,
19 : 296, W31 -
(@®Barness, L. A, et al.: Nitrogen Metabolism
of Infants fed Human and Cow's Milk. J.

Pediat.. 52 : 29, 1957

@R EEE M O AN R o s Et
BT g, BIERE 633105, I3

OERAIEY « At + ERFLILAOGD v 2 7 b —F L B
=901 X BERAL NERBR, 23:
1308, {35

®Johnston, J. A. et al. : The Protein Allowance
in Infancy and Childhood. J, Pediat. 59:
47, 1961

®Fomon, S, J. et al,: Nitrogen Balance Studies
with Normal Full-term Infants Recieving



24— (435)

High Intakes of Protein. Pediatrics, 28:
347, 1961

@F HEE i : ATRBLRORBRNPho o7,
ANEBE, 21465, IE36

D5 Fek— -« f : EEHERELTOMMRLC L 5N
fRE oW, B 651257, [B36

@Fomon, S.J. et al.: Retention of Nitrogen by
Normal Full-term Infants Recieving an
Autoclaved Formula. Pediatrics, 29 : 1005,
1962

OREBAR b2 77 Ik X SRR RO
Tewrae, NRBEBRE, 26169, HH38

@FFH:—— : Methylandrostendiol ©F4h1R 84384
BRE I B - e BT 5 B R e ovve RO BE
ge, ok &R, 4592, HE3L

@REIE « Biesor e L B EREE 1251228,
fiE35

@ERGT  DRF 7 ¢~ VIEEENC R 2EHB O
HERAOPrIE, FIEEE 66 : 604, IH37

@B #£: AYHROIBPIBR BT 5T, &M
2k 111199, WE37

@Holt, J. E.:The Protein Requirement of
Infants. J. Pediat, 54 :496, 1959

@FHER LR RB OB, DMEBLR, 23:
1219, HE3S .

@A « MEAREMEED 1 6] & Mo A T ot s
o\, FAEREETR, 1889 ¢ 14, @35

OEARIER » it ALRBOMBMBEIET 203, /A~
RPLELHR, 26 ¢ 1438, M58

@FY % ATRB BV LRMBOERSERE &
BPIRs R, /N BRHEEHE, 51 1083, Y38

@Woodruff, C. W.: Protein Requirements of
Full-term Infants. J, A. M. A, 175 :114,
1961 ’

@FNEF  BIRELE 1 KRR p192, 1529

@MHNBE : SROWEL L BEORE, MR,
#5930, 1ub4

@Albanase, A. A.: Methods for Evaluation of
Amino Acid Supplementation of Foods and
Feeds : Comments on Selected Procedures.
"Protein and Amino Acid Nutrition, 1959,
p 397, Academic Press, New York

@Wallace. W, M. et al.: Nitrogen Content of
the Body .and Its Relation to Retention
and Loss of Nitrogen, Fed. Proc. 18 : 1125,
1959

&M E K Hu

@Rutman, J. R, et al :Studies on Protein
Synthesis in vitro:The Effect of Diet
and Fasting on: the Incorporation of
Methionine~S into Liver Protein. J. Biol.
Chern, 212 :95, 1955

BEH A BEAEAT e 4 PO RET R
BT BT ANERIEER, 14: 94, (336

@@= @ - b EEHEn B RE TR B A
e 4 FOEEBE BEFES:, 17:1772, {37

@Shock, V., W.:In Hormones & The Aging
Process. (Edts Engle, E, T, et al) 1956, p
283, Academic Press, New York

@Omans, W. B. et al.: Prolonged Feeding
Studies in Infants. J. Pediat. 59 : 951, 1961

@Bondy, P. K.:The Metabolism of Amino
Acids and Protein in the Adrenectomized-
Nephrectomized Rat., Endocrinology, 44:
476, 1949

@Clark, I.: The ZXffect of Cortisone upon
Protein Synthesis, J, Biol. Chem. 200 : 69,
1953

@White, A. et al,: Mechanism of Action of
“Adrenal Cortical Hormones. Mechanism of
Action of Steroid Hormones, 1961, p 90
Pergamon Press, New York

@Reiss, E. et al.:The Mechanism of Action
of Growth Hormon and Hydrocortisone on
Protein Synthesis in Striated Muscles, J,
Lab. & Clin. Med, 54 :937, 1959

@Wool. I. et al.:Incorporation of ¢ Amino
Acids into Protein of Isolated Diaphragms:
Role of the Adrenal Steroids, Amer. J.
Physiol., 197 : 1089, 1939

@Williams-Ashman, H G. et al. : Testicular
Hormones and the Synthesis of Ribonu-
cleic Acids and Proteins in the Prostate
Gland. Recent Progress in Hormon Resea~
rch, 1964 p 247, New York

@Kaplan, S. A, et al. : Effects of Cortisone on
In - Vitro Incorporation of Glycine into
Protein of Rat Diaphragm. Endocrinology,
74 : 709, 1964

@Levine, S, Z.:Some Clinical and Metabolic
Responseés of Premature Infants to Pituj-
tary Adrenocorticotropin (ACTH) Admi-
nistration. Infant Metabolism, 1936, p 397



AR (1965)

The Macmillan Co., New York.

@Rinne, V. K. et al.: The Effect of Nor-
Androstenolone phenylpropionate on the
Atrophy of the Adrenal Cortex and Inhi-
bition of Growth Induced by Cortisone
Acetate. Acta Endocr, 27 :423, 1958

@Gamzell, C. A.: Effect of Androgens of Pla-
sma Levels of 17-Hydroxy-corticosteroids,
J. Cl, Endocr. & Met, 16: 483, 1959

25— (436)

@Saffran, M. et al, : The Effect of 17-Methy-
landrostendiol on the Secretory Capacity
of the Adrenal Cortex of Rats. J. Physiol.
151 : 123, 1960

@R B HSEEsre v EEEEATR
A ¥k v O i ftEr BlE L
T, MEHTEREE, 17 11810, FE3T

@piLsE—: BINEEAT = 1 FORKE R, A%
ANVERL L OB EE IR,  7R40



