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Nutritional Availability of Human Milk in Low Birth Weight Infant

Nutrition Part I. Nitrogen Balance, Fat Balance and Urinary Solute
Excretion in Low Birth Weight Infants Fed Their Own Mothers’ Milk

Koji Kohno

In an attempt to elucidate the nutritional availability of human milk feeding
in low birth weight infants, 10 low birth weight infants were fed their own
mothers’ milk and were measured for nitrogen balance, urinary solute excretion,
fat balance, fecal fat composition, blood acid-base status and daily body weight
gain,

The results obtained were as follows :

1) The nitrogen retention rate was 59.3+7.6%, which was superior to that
for pasteurized pooled human milk or frozen human milk fed infants mentioned
in literature.

2) The urinary osmolarity and urinary solute excretion provided rather sat-
isfactory results.

3) The fat absorption rate was 86.6+5.3%, which was higher than that for
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pasteurized pooled human milk or formula fed infants.

4) The actual pH and base excess were within normal limits.

-5) The daily body weight gain was 31.6g, i.e. a little inferior to that for

formula fed infants, but judged to be passable in view of a gain of as much as

over 30g a day.

As mentioned above, it was concluded that any low birth weight infants

weighing over 1,500g may safely be fed their own mothers’ milk.

(Accepted on

August 6, 1987) Kawasaki Igakkaishi 14(1): 52—60, 1988

Key Words (D Low birth weight infants (2 Low birth weight infants fed
their own mothers’ milk (3 Nitrogen balance @ Fat balance

® Urinary solute excretion

I B

AR, EHEARE RO T 2ERITEL <%
EIh, BUNKRBESLEERROKA L L
ote. ThICEST, Zhb BADseskfHs
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Table 1. Materials

WAEGE (8) | B k(W)

1 2105 34

2 2114 39

3 2390 35

4 2202 41

5 2195 37

6 2260 34

7 1660 30

8 1864 34

9 1930 32
10 2080 39
M 2080 35.5
14 212 3.4
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DRBHHLDAIAIRE LI ERETH D,
FOBAE, KA EERA HEL RN D
DOEHRANFAAFHL .
AHOHEEZROREE AT, WTHERRD H
AR DB L 7. WHRETILR O T
WCHED THF o 7e Ay, full feeding FEEHIX AL
ELFL S =¥ — 8 120 keal/kg/day, K
4B 150 ml/kg/day oF#EC bbb %4
oGzt Fie, ROEES 2,000 g i

N R A

=

Er S
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acetyl monoxime PETEHEHHEL .

b. REBER IORPHHEEER: KEE
JEvx Advanced Osmometer Model 3W % H
WTHIE, chERERIVRBDRENEEL
o RO E P B, REDRE, FEIR
FHEE s X OR BRI R & JRIRFEBRE R D E

CAEEEL.

. JER5HNEs X OHE MR R BRI v A

- o fESIE Rose-Gottlieb 3, © FEEH ORE

T % ¥ Tl RE S (R 33~36°C, {2 60~70

%) T, TOHIL EPRE 25~27°C, WE
30~40 % DB F T rh ZhfE L.

3. W E FH

(1) DI

# B DRE DS 2,100~2,200g, 2,400~2,500¢,
2,700~2,800 g i L7k 3 B, @<y ¥
T 24 B ic PR L7 IR B X O EfE R
ARz, Fio, BIREE R O
BRI R BEDS B DBME I A R L CHIEICpEL
fz.

AFUE, BREFEAEI L 2m] o
HEDTEML, BbiclliEcfkl .

(2) WEHEARIOTGE

a. SEFEMN I X OV RPHRIEERE: A
Fl, R¥ L OFEFEHONEIX Micro Kjeldahl,
Parness Z53:7® ¢, R O RENE & Di-

B, IR, EHERIRERS X0V
(LBt B Saxon Y 1 X ZhEhfll
ELT.

d. MyEEE¥E L E#: actual pH, actual
Pco, % Radiometer BMS3-MK2 7% Hj\~CHl
21, base excess DfHAHHL 7.

e. 1 HfAEMINE: k& 2,000~2,800g D
R oOLWTEH L. HAAKE? 2,008 %
B2 fe IO\ U A R L e S ik
5 0> F MU (IR L Cas i B D BRI D\ THRRS
L.

. m % ® &

LI, #MEEBHOMAME (3 EREL
THE), EHE QD ¥ X OBRERZEE (o)
wFERLE. ok, JECHRE, AILOEH
e 1.31£0.25 g/dl,  JEREEX 3.10+

Table 2. Nitrogen balance

EH gk o®m | ERNE B # N & BENE | 5 BOE

B (e | mgke/n | KRN FOPN | me/ke/m %
11 23 2469 463 89 & |.n 1150 | 263 | 55.9
2 | 20 2440 451 136 . |2 oy p6- 959 57.0
3 | 14 2456 396 115 |.., 59 222 56.2
4| 19 2457 380 114 ) 295 59.3
5 | 18 2469 458 58 52 348 75.4
6 | 17 2450 401 86 62 253 62.0
7 | 58 2430 362 79 68 215 57.9
8 | 34 2446 378 101 104 173 45.6
9 | 34 2411 361 44 77 240 65.5
10 | 19 2434 326 78 55 193 58.0
M | 2 2446 398 90 69 239 59.3
s | 13 17 46 28 24 48 7.6
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0.65g/dl T ~ 1z,

1. 2% 4h (Table 2)

BN 1 398+46 mg/ke/H, EHEN &
239+48 mg/kg/H, NEHEREHIL59.3+7.6%
TH o7,

2. K PEMEN 738 (Table 3)

R BRI N &3 904+ 28 mg/kg/H, JREN
PR Y 58+ 22 mg/kg/H T, JRFENBEHED
RN BRI 35 RIX 63.247.0 4 Th -

Table 3. Urinary excretion of nitrogen

7z,
3. REFBES X O Rz 'E & (Table 4)
RBHBE X 77.7+£16.8 mOsm/1, EHHE
&2 7.8+1.5mOsm/kg/H, REHHEIT
2.1+£0.8 mOsm/kg/HC, REHMWBELIIER
FREHEMEOHIX 0.36+£0.11 TH » 7.

4. JRMFHI 3 X OV GE b BRI IS 15 4>
(Table 5)
NeRh BT L 5, 923+ 887 mg/ke/H, KSR
INEE 5,147 + 882 mg/kg/H, JERFRINERIT
86.6+5.3 % TH -7, FEFEFPRMIENHEC

fraction
- VSRR B 777 £306 me/kg/ H, WERENEIE
| | BEN RANIEN 2832133 me/ke/ B, o (b
T g 85 £ 55 oo STAI6Tme/ke/H, bk 1 B £3108.268
o | 20 136 102 9.7 mg/kg/HTHote. * 1, hb PR O
3 | 14 115 77 67.9 e RGP B AR © 1k R 25 35. 4+
4 ] 19 114 68 63.2 4.0%, 7 v{bHgREEE 23 51.44£7.1 %, whiklg
5 18 58 40 69.2 23 13.244.6 %4 CTH - 7.
6 17 86 51 58.3
7 | 58 79 38 48.8 5. IM¥KMALEIL P (Table 6)
8 | 34 101 61 59.7 actual pH % 7.43 £ 0.02, actual Pco, i¥.
9 34 44 25 58.5 36.9+4.8mmHg, base excess | +1.02+
10 19 78 57 68.3 1.53mEq/1 T - 7.
M | 2 % 58 63.2 6. 1 HfkEHmE (Table 7)
e | 13 28 22 7.0 31.646.5¢ T 1.
Table 4. Urinary osmolarity and urinary solute excretion
R_d 8 M 3w B B
£E® g B REsE| R = K __ % = F R £ &
mOsm/ = BRIC S e a/b
H # |ml/kg/H | mOsm/1 kg/H mOksm/ RIS | mOsm/ | %55 b
g/H (73] kg/H (%)
1 23 101 82 8.2 2.1 25.8 6.1 74.2 0.35
2 20 84 118 9.8 3.6 36.1 6.2 63.9 0.59
3 14 122 77 9.4 2.7 28.9 6.7 71.1 0.41
4 19 107 ) 8.5 2.4 27.9 6.1 72.1 0.40
5 18 81 76 6.0 1.4 23.6 4.6 76.4 0.31
6 17 96 68 6.5 1.8 27.4 4.7 72.6 0.39
7 58 119 62 7.4 1.4 18.6 6.0 81.4 0.23
8 34 125 77 9.6 2.2 22.5 7.4 77.5 0.29
9 34 100 53 5.5 0.9 16.6 4.6 83.4 0.20
10 19 86 82 7.0 2.0 27.4 4.9 72.6 0.38
M 26 102 7.7 7.8 2.1 25.5 5.7 74.5 -0.36
o 13 16 16.8 1.5 0.8 5.5 1.0 5.5 0.11
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Table 5. Fat balance and fecal excretion of fat fraction

PPy R D I S— B -

BN = | e = VB RERAER & VALHERGES e EE WY | BIR
Al | L | R el % el % |Ngml % " | P

Ll 23 | 5305 | s81 | o249 | 28.8 | 523 | s9.0 | 108 | 122 | a5 | 831
o | 90 | sa0 | 1000 | 420 | 38.7 | 444 | 48.8 | 136 | 12.4 | 4450 | 82.2
3 | 14 | 5055 | 369 78 | 35.4 | 145 | 57.2 o5 | 7.9 | 4686 | 93.3
4| 19 | 6705 | 243 76 | 327 | 143 | 571 03 | 101 | 6462 | 96.1
5 | 18 | 7o74 | 1079 | 336 | 32.0 | 657 | 58.7 &7 | 9.3 | 6195 | 83.9
6 | 17 | 6190 | 783 | 311 | 3907 | 339 | 45.1 | 131 | 15.3 | 5417 | 8.7
7 | 58 | 5473 | 1169 | 426 | 33.5 | 486 | 46.2 | 257 | 20.3 | 4304 | 78.3
g | 34 | 4579 | 566 | 243 | 374 | 223 | 42.2 99 | 205 | 4014 | 871
o | 34 | 6209 | 710 | 241 | 33.6 | 405 | 57.6 64 | . 8.8 | 5499 | 88.5
0 | 19 | 6oss | 966 | 446 | 41.9 | 373 | d2.4 | 147 | 157 | 6016 | 85.5
o | 26 | se2s | 777 | 283 | 35.4 | 374 | 514 | 108 | 132 | 5147 | 86.6
s | 13| ser | 206 | 133 | 4.0 | 167 | 7.1 68 | 4.6 882 5.3

Iv. # i

¥, Afho BEEESRIC DWTEREL
I 5. Atkinson 50 ¥, {KHAKE R HE
L 88 H D AL O BHREHFR11315.54
8.4mg/dl & FRBVEHE O B b D AFLD
260.6+8.9mg/dl k h HEIC EHT Hofc &
Wi, Gross H® L RE O R AL O AFLIC
BT D BEEEE N %3 HET3.244£0.31
g/dl, 7HHT244+0.15¢g/dl, 14HH T
2.17+0.12¢g/dl, 21 H H ©1.83+0.14¢g/d],
98HET1.8140.11g/dl & H % B> TIE T
L, WHEORBENSDAADThER 2.2+
0.07 g/dl, 1.87+0.08 g/dl, 1.57+0.05g/dl,
1.5240.06 g/dl, 1.42+0.05g/dl iz, \»
FTh BETHTE BT W5, bHAET
X, ANEED Y SRR (FERA 34 A & A
R (FERR3THEULE) & HELC AL
A OWTERHBERERXEKRIBEE 1 PAT
SR, RBEBAF T A% 1:81.85+0.50
g/g%, 1581.34+0.048/8%, HHERAL
CIIAEH181.8140.19¢/8%, 1 # A 1.41+
0.37g/8 % TH ol EWEL T 5, FEHFDOE
B » ARTO EE1.31£0.25¢g/dl TH
D, NEBD OB HARO RBRATLER
BELIZIERAETH -7, Gross 5% DREED
BB O i X b (&H, MHED R O

Table 6. Acid base balance

g | Aot | AR TR
pH (mmHg) | (mEq/D
1 23 7.46 33.3 +1.00
2 20 7.45 34.4 +1.50
3 14 7.44 39.4 +2.73
4 19 7.47 28.5 —-0.73
5 18 7.43 33.2 —-1.35
6 17 7.43 39.3 +2.00
7 58 7.40 40.7 +0.73
8 34 7.41 43.4 +2.97
9 34 7.40 42.5 +2.13
10 19 7.42 34.2 —0.77
M 26 7.43 36.9 +1.02
o 13 0.02 4.8 1.53
Table 7. Daily bodyweight gain

g/H

1 41.1

2 28.3

3 30.1

4 33.8

5 32.0

6 42.5

7 21.8

8 25.9

9 33.2

10 27.3

M 31.6

o 6.5
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fEW Eh o7, it FEEO 5RO BRI
35 HHIEE, HAAKED 2, 0008 Fith & BRI
BIRCE wicted E B b,

DOFR, BWBHEEC OWT AL, EBRN
B3 398+46 mg/kg/H, &N B 239+48
mg/kg/HT H -7z, Atkinson 518 |3 H4: {4
#1,300g LITD B ot EREWE AIE
L, A% 1BETITBRNE517+31mg/kg/H,
EWNE327+23mg/kg/H, 2BTIXEIF
N 483+26 mg/kg/H, 324+19mg/kg/HTH
SleE v, WTFhLFEEOBME L Y EETH
212, ZHIRAAFOEHBEREDOECL S
EEZD.

DOEW, NEERIIL59.3+7.6%ThHh 7.
Atkinson B 1z X % L BEHH DREEN L DA
HCHBELAALTIE, 4518 28TON
EERI ThTh63.2+42.0%, 67.1+2.0%
THH, BUEINIIFRAILTD 43.2+£1.9
% & 58.7£3.0 B ATHTD 49.945.6 % &
60.2+£1.8 ZiC kX RIF T H ot & BT
5. EEOBZCRTHEH, O HED L0
HAIL T OB »BONERRIL FhEh
53.2+13.2 %, 54.3+11.8 %4 CTH o7, Fi-,
ALHRBETORMER A S L, Scott 519 111
A fkE 1,800~2,200g o FLIE D K2 ~3 58
DNEERIL68.9%TH o7&\, Berger
BT A 2,000 g BIEOFLIT D4 3 H
I\~ T 65+5 %, Wharton & (X HE(AE
1,750~2,250g DFLR 04 % 3 Bick\ T 65%,
Reichmann 5 2 Hi4: £k 1,200 g §iE O
KPR D EBIBEIZ B\ TE3Y%, HED
@#’ 14) #J:’ 15) ﬁ%’ 20) ,J\**Zl) ki H:'létﬁ:ﬁ
2,000 g IR DFRD A% 1 » AR B\ T
TN END53.2~61.7%, 52.7~62.4%, 51.4~
58.9%, 51.0~53.8 % TH otz kXT3,
ChbD ikl FEEO BEY T 5 L AR
WEDOHE, REHO BEILO AR L5
Atkinson B O L b AL B8, BYLE
Lic JF AR BHAILTO B X v T ¢h
THH, Fh, ATHAMETIX, Scott,®
Berger »,'” Wharton 5,!® Reichmann 5!
@}ﬁﬁﬁ%’%’%‘éiﬁ, m#, 14) #J:, 15) %%, 200

IR D DR & FIfED R ST
Dlk, ZEZHOAAGEEHAGE RILEREW
CEWTRIER S, P EAERBYEAT
WHLD LRI,

DEW, RPN Tk RN
B, RENBHEEL LERNEL & L cHx,
FIEI\VMETH - 7.

DEFR, AFERABCHKT 2 REFCIEE
ABEDOHI LT, BROBN 2R 5 M
3% %.*» Drescher 5% |3 Rl s B &%
IRSEORM: B & SR IR B BB & e ) Tt
L, BIEFEED K2 0.8 LIFIC 5755
W, T ORRICHRE S M RBE BB OBGE T %
FMOTWBHDT, /P AHEBREFEE (minimal
renal water requirement) ZHml 7w, #
BTHE, OB, BEcABENFTLLE
HIFRFWET B> T RET a\ & B~NT
Wb, EHEDO RFEPEME L FFREWRE BB
DX 0.36£0.11 TH H, i, REBEX
77.7+16.8 mOsm/1 & EHIEMAKE IR C 31353
W I D B KA ) T00mOsm /1 %13 % vz Tl
BIETH 5tz ZhbHORMEL AL, Bihe
DRFGELEHERBERCS T ChTWS
ZEERRL TV 5,

DEW, JREA AT, AR B 5, 147 +
882mg/kg/H, HRIIMINEKIL 86.6+5.3% T
H - 1o, Soderhjelm?® |, M4 k& 960~
1,960g DEHAME IR TOARLLEEIC I T,
A8 1 7 BRI DRI IT R B AL
DRICHEBENLL, FHI2%T Hoteds,
HAE{RE 1,080~2,220 g © AR T 71
BEMET H o7& T3, Signer 520
& Zoula % k% &, H4:AE 1, 800 g i
BOK BT BB S hie ARLTO 41
A& T HEDORRRFBINERIL 75 %h 5 85 % DT
HolcbH|EL TS, Fiz, Atkinson 51
V3, HAFEL300g UTFo R T RES
DEEEA B D AFIHE O PRI R 244 158
590.4+1.7%, 2HH86.0+3.2%THb,
BULE S W KRB AFIHE O 69.845.6 %,
58.3+3.3 % X b FEWiZ, ALFMED 85.1+
1.8% & 81.6£3.2% kb R+ hTunicd
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W\, Chappel 52 4 Zh & Rk D BRE %
L TW5B., Xbi, Jarvenpaa? (XA (A
1,230~2,160 g DRI\ T, FEN2,400¢
D & X OJEIERINR YR E & O BB D DO AT
WBIC BT 9+4 % T, NLIME D 88+9
%X T ERT W ERRTWB. —TF, bt
HTo ATHEEO gy, B, i,
Fe b, 1 B, 20 RSO B OGRS D BB, H
A fkTE 2,000 g BT O RIS BT 14
O JEHRIERE ThEh, 64.2~66.7 %,
64.7~73.6%, 49.2~66.8%, 64.8~86.07%,
63.7~75.2 % T Hotck 5. ZhbD B
LEF O R % Wi 35 &, Soderhjelm,®
Atkinson 51® % Jirvenpdd®” O AFLHE O
L DI HARPREETH o 7cb DD, BUES
REAARBE R E A LD ATIHMHE TORM
I hEETH I

ﬁ&i%i%m%ﬁ%Aﬂ%%@?¢hk&
Ik, AFLRIS ISR g R, R
) ) —ABEENS T &, PR B IS
AL v 3 FVBRERNSS I LI EDNE
WA Nz T, AFLHCI i e AU
lipoprotein lipase & bile salt stimulated
lipase (BSSL) & thTWwb I &b &
%.30 BSSL OiEMI A #M L L &<,
3 | Bicas b 840, 18T plateau IZEL,
DBMILEEECIEE—ETHHENI.2 A
A BT 5 L AFLF O lipase 1ZKTET S
DT, JEHRTET LEEE e 2 1 vOlE
TFEO BT B LhbbhTWwa.
X1z, HFOEEPEHEIE Van Ebner M
JROBOEMRH D, lingual lipase 233k &
THy, EHEKE RO RETIZIIDORY
"L TERVWERBbRS.

S¥ i, FEEPPRIET BT, RIENE
777 mg/kg/H, £ D 5% 51.4 %05 v ALHRN;
e, 35.4 %0NEEEIRIEEE, 13.2 % oirhiENRRS
THote. B O EHAFER ATREOK
FCE, BIERsEE-ET 1,090~1, 761 mg/keg/
H, £D5%b%b 7 v{tlakifkss 60.9~73.3 %,
NS RGN 17.6~22.4 %, FRPEREHE23 8.7~

(B4 #1115 1988)

16.7%T Hotck 5.3 —jiic, ERIHh
T BB Y < — CIH L2 & T\ & iR
LT, ¥, HLIEATS, RITROW
Re N RS I &R P Thh
T\ & EEERRRA TR & L C e h BEE A B
Tha, HRKE¥ET DS r LB &
REWEOIRIEE, ThbixiA s Calfe
Mg #ETchb, ZORETOEEFIMIDS
BEXFTIIAERTH S, EHAKERDO AL
BHCIX, V- To#ATED, IR
Rh R, BRI E O BRI PN
By L, AT X 5 3 A TBBICRIEL S
LB :
S¥EZ, MKHEERTECOWTIE, actual
pH, base excess & 3 FHELHENTH Y, 7 v
N AL AR RIS D 5T

B, 1 HEEHMEX3L6gTHY,
AT IR O g 37.2~38.0 g% % &
WL otehs, 1H30gUEDOHMTLSD,
i R RE S SR LT,

V. #& E:

ey HiAE{KE 1,500~2,000 g DK
HARERY TEX 5B EESORBBNLDOA
LT E Ui RS, EHRHM, RPBRERE
B, i, FEEChPRIARRD o, MRk
FOP#E, 1 BAEMINEL EOECE VTS
hiciiEE 2, RASGORENEOARL,
AkE 1,500 g DA B0 EHAEAR Rk T
i <5255 bDEEm LT,

TR 2 DIk, SFEYE SO HE L
RS ET. ¥, HERHELSHIEEEAD
iR T

Tods, ADFRIINKERKASE S =2 =27 FiH5RES
FORBETRAT BRI 53D THS.

ST OBES IIEAGLE 5 A, $#80E H AR
Lol AT B\ T RE LI,



TIEF + AFUNE AR AR ER 0 e R 5 59

X ik

1) Davis, D. P.: Adequacy of expressed breast milk for early growth of preterm infants. Arch.
Dis. Child. 52 : 296-301, 1977

2) Fommon, S.]. and Ziegler, E. E.: Protein intake of premature infants: Interpretation of
data. J. Pediatr. 90 : 504—506, 1977

3) Kumar, S.P. and Sacks, L. M.: Hyponatremia in very low-birth-weight infants and human
milk feeding. J. Pediatr. 93:1026—1027, 1978

4) Ronnholm, K. A.R., Sipil4, L. and Siimes, M. A.: Human milk protein supplementation for
the prevention of hypoproteinemia without metabolic imbalance in breast milk-fed, very
low-birth-weight infants. J. Pediatr. 101 : 243—247, 1982

5) Rowe, J. C., Wood, D. H., Rowe, D. W. and Raisz, L. G.: Nutritional hypophosphatemic rickets
in a premature infants fed breast milk. N. Engl. J. Med. 300 : 293—296, 1979

6) Gross, S.J., David, R. J., Bauman, L. and Tomarelli, R. M.: Nutritional composition of milk
produced by mothers delivering preterm. J. Pediatr. 96 : 641—644, 1980

D) MR F X - VERERY. BARE 315156, 1955

8) FEEF, METI—, IMAE=RE: BIEFAR. BE, B, 1961, pp. 132—136

9) FLELIHEMEZRAM: 49, FLELGHA, FLEHEES. R, SAENE, 1962, pp. 36—39

10) e R, @I BRREERRE. 308, £FEHK. M—11, 1978

11) Atkinson, S. A., Bryan, M. H. and Anderson, G. H.: Human milk: Difference in nitrogen con-
centration in milk from mothers of term and preterm infants. J. Pediatr. 93:67—69, 1978

12) /g BE, PR Be, MR R ATLOBOEIBICEIT 2B15. —REVERTL, BEVRRAORE—. AR
58 89 :2527—2534, 1985 -

13) Atkinson, S. A., Bryan, M. H. and Anderson, G. H.: Human milk feeding in premature in-
fants: Protein, fat, and carbohydrate balances in the first two weeks of life. J. Pediatr.
99 : 617—624, 1981

14) WHFE: FURRRC KT 5 BB EOME & L DR R BT 59 BEEDE &L Bx b2 i 8 f
DN THE SNIARHAERTROSHNAY, BEAE, MEMELTR R X0 1 AAEERNEC O
). BJEEE 84 : 845—857, 1980

15) I Lifik: FLERFRC B 5 BAE L IFEOMEARCEIT 2% (BEREOE L Bi 2 7T HEOT
IHCHE SR T RO SRR LOWREBREC oV, JIIKESZE 70 120—132, 1980

16) Scott, P. H., Berger, H. M., Kenward, C., Scott, P. and Wharton, B. A.: Plasma alkalin ribo-

nuclease (EC 3. 1. 4. 22) and nitrogen retention in low-birth-weight infants. Br. J. Nutr.
40 : 459—464, 1978

17) Berger, H. M., Scott, P. H., Kenward, C., Scott, P.-and Wharton, B. A.: Curd and whey pro-
teins in the nutrition of low birth weight babies. Arch. Dis. Child. 54 : 98—104, 1979

18) Wharton, B. A., Scott, P. H. and Berger, H.M.: Dietary protein for low birthweight babies.
Acta Paediatr. Scand. (suppl.) 296 : 32—37, 1982

19) Reichmann, B., Chessex, P., Putet, G., Verellen, G., Smith, J. M., Heim, T. and Swyer, P.R.:
Diet, fat accretion and growth in premature infants. N. Engl. J. Med. 305 : 1495—1500, 1981

20) BRMSCT: ATRFEHAGERIC KT 5RAES JORRIRE. A YEEE 88 : 1803—1819, 1984

21) MRFE—ER: 20 ) v RIS EL O FLRSRERFBC BT AT, 1M sV )y, vaF VS
BERC U ABROIN OB ShcEBHAGEROSR I, WEAH, MKBELTE, miEs
TORAT 2/ BRI OWT, BJEE 89 : 2310—2318, 1985 '

22) Drescher, A. N., Barnett, H. L. and Troupkou, V.: Water balance in infants during water
deprivation. A.M. A. J. Dis. Child. 104 : 366—379, 1962




60 N R % & GE (14 15 1988)

23) Soderhjelm, L.: Fat absorption studies in children: I Influence of heat treatment on milk
and fat retention by premature infants. Acta Paediatr. Scand. 41 : 207—221, 1952

24) Signer, E., Murphy, G. M., Edkins, S. and Anderson, C. M.: Role of bile salts in fat mal-
absorption of premature infants. Arch. Dis. Child. 49 : 174—180, 1974

25) Zoula, J., Melichar, V., Novak, M., Hahn, P. and Koldovsky, 0.: Nitrogen and fat retention
in premature infants fed breast milk, “ Humanized ” cow’s milk or half skimmed cow’s
milk. Acta Paediatr. Scand. 55: 26—32, 1966

26) Chappel, J. E., Clandinin, M. T., Kearney-Volpe, C., Reichmann, B. and Swyer, P. W.: Fatty
acid balance studies in premattire infants fed human milk or formula: Effect of calcium
supplementation. J. Pediatr. 108 : 439—447, 1986

27) Jarvenpai, A.L.: Feeding the low-birth-weight infant. IV. Fat absorption as a function of
diet and duodenal ’bile acids. Pediatrics 72 : 684—689, 1983

28) HIFFEMT: SR E RS Ao AR R RCBET A%, BIM. BHoEERERCLL
48 O E RSB ELH C BT Sk B AR IR IR S X o IRTmAREhc oV T REEE
77 : 608—621, 1973

29) AFATERS: ByFLio Tryglyceride o fss s FLROMRIIFIRCEIT 25178 (iRl 8 (L v 3 7 VR
SEORK 2 EIEERILTHE S ERA AR BORRPIRED. RIEHE 84 1 1130—1145, 1979

30) IHKE—ER: & ¥ ) VIRMFAER AL OALIRSSEFRC BIT A%, B2 sV Y vERYRCL
Fo 3EEO A CHEWE X EHEGEROEAMRS, PR, Mk X0 Rb7 < BREC
WT, BIEEE 89:2319—2326, 1985

31) American academy of pediatrics, committee on nutrition: Nutritional needs of low-birth-
weight infants. Pediatrics 75 : 976—986, 1985 ‘

32) Smith, L. J., Kaminsky, S. and D’souza, S. W.: Neonatal fat digestion and lingual lipase.
Acta Paediatr. Scand. 75 : 913—918, 1986



