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g JeERdES o8 S+ 2ALFY
5= 3A F 7IA @O Hypoallergenic semi-ele-
mental formula with extensively hydrolyzed protein
(&A 7hEs #47), @ Hypoallergenic formula
with partially hydrolyzed protein (B¢ 7F=E 30
EMEE Yol & F Atk 94 7 £
= “dn] 23t Eeta & 4 Sdvh 7HAIQl 2

L 54 @g 100% A RS di- S

tripeptide ¥t AH8-3te] it FALEFS 500 dalton ©]
32, 3l 1,200 dalton O] st2 HaAA F7s
Al F57 2 HEE stgon UL 10°

o7 Z2AFHT Ae é}”ﬂ A (75%)4 MCT
oil 25%)% AH&3te] A3yt Haglel AH &

o] A&8HA dUA AR LT F AEF 3
Aok BEES §3S A AL sucrose (7%),
glucose polymer (75%), starch (18%) 5 o8 7
o] &r3lES HUlet Atk v AAbet AF &4

Table 3. gt =HEZ 7ot & 7t 272 Xo|H

(100 mi)

CHEEL 16 gm 1.8 gm
casein hydrolysate 100%
Et3tE 72 gm 8.7 gm

e 90% starch, dextrin, sucrose
FE2 eict
x| gt 35 gm 25 gm
X
=8 AEH X =g AEA Xgk 75%
MCT oil: 25%
3= 0.3 gm 05 gm
gk 67 kcal 64 kcal

Table 4. &d JtrEs =72 S Jie=df 272 AtolH

n
|=s
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kAl
JteEdlE casein and/or whey protein casein and/or whey protein
oo 22Xt 0.5 kD o|st 1.5~5 kD
oy 2Rt 1.2 kD ol s} 10 kD of &t
shel M 107 107
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x|t N2H Ry, MCT oil MEX R Y
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FEHEUM 27 ¢ CH S A
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(1) HHAY Lo{QIX: FaA A Huhy
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JAAE Woletal At EFH 4] amylases 4:3}17]
s BEk oyt A E WS 7leol Aok
lysozyme} lactoferrin gastric antral gland, Paneth
cell, Brunner’s gland 5ol A AJ2t=|o] Elo}r] 27]
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Salivary amylase

Breast milk

Lysozyme, lactoferrin
Gastric acid secretion
Intestinal proteolysis
Pancreaticobiliary secretion
Intestinal flora and motility

Tight junctions

Intestinal mucus, glycocalyx
Epithelial cell microvillus membrane
Cell turnover

Mucosal blood flow
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Secretory IgA
Other Ig
(IgG, M, E)

Breast milk factor

Transplacental 1gG

(immune/hormonal)

Reticuloendothelial cell
Immune complex (IgA) clearance
Immune modulation
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gut associated lymphoid tissue (GALT)ol& Aol
& Peyer’s patch, A%, F4=9} 1 Hrol] Ao
o4 de HEZASo] £tk T BAZE &
Ae-S WA 19} surface integrin molecule®l] 23}
o Peyer’s patch® E|Eol2th &g shA| A
APy R FPe Ak H]—o]tﬂ;ﬂ,]. A3 M|
W tight junctiondl] &3] Aol FLHA E3lez
GALTY| =Z% XA =t} AR Peyer’s patchE
P31 Q= follicle-associated A3 (“dome”)ol| = B2
3 “M cell”o] = HE7F &L lysosome©] &
oA Aoy A vgEe] JEL F e B
77 Btk M cellS 53] E0] & 392 T9 B
AEE AT ojd Felo] 5ol B W
Aukg-o] A7 QAo =&o] HaL, Algtoly vt
olgl~7t Eole™ el ddh F9¥e macro-
phage®l| ©]& %3 histocompatibility complex mole-
culed} A TS BAMXE HESo] Yoji} Peyer’s
patch Wl A IL-1, IL-5, IL-6, TGFp 52| cytokine
o] Eul=Et}t 1 A3} Peyer’s patch®] germinal cen-
ter?] B lymphoblast= IgA isotypel.Z W74 E T}
antigen-specific B-cell> Peyer’s patchol|A] U<} &
ZHE FAA A "dEZHE A st
clones THETE oju THEOZ H|&T AlEXE
HE Tl 22O R HEpH FEF =
Fsto] A2E THete] AH AFTOE HE0}
Ztty, A3 02 Peyer’s patcholl A 2 E B cell
< cytokine (IL-5)9] H&OZ IgAE EH|sl= A
%3} plasma cell2 #3130} t)FE 9] intestinal B
cell & A& 1FF o Z H =9} 94 memory B cell
2 EZAAY 1gAE A4FSHE plasma cell2 A&
SHA F=d o] AS “IgA cell cycle’o]gtx it}
H| 281l T "X Peyer’s patchE U9} Eolth
ozt & F9 A8 "z A5t
regulatory 52 effector 7| et &= 3%
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A Je Az v F o A5t
° Eﬁ IL-2 (CD25)%} transferrin receptorS 3 &3t}
U2 T cell& CD8+, class 1 restricted cytotoxic
cello]™ 24+ CDI16+ natural killer cell®]th. GALT
o] 4L HHARS Yl e FAE Alo]d
HEF7F vks AelH erypt cell®] F4, ﬁ‘j«l
Tz FUAE 23}, BHle F5 55
th. A9 plasma cell] A Ao FHAoz F
H 5= F8H HIA = secretory IgA (slgA)e]|th &
4 IgA= 32 monomeric form©] ATt sIgA+ IgA,
olu} IgA,9] F ®A7} Jchain EAZ AZAE o
plama cellol 4 WE T LA EZAA BEH
secretory component (SC) #A}7} sIgAS A X
o) NEAdAM FHoz gukith IL4, TNFq
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YA Z 35 HAAA cryptpvillus ZFS HFA Folrh A E wojlo] FUAAY w<std 1
21 ChFig. 1). A o] AEFEste] thekst d3s dogA H
Ao e FEE Fdo] Loz FF o A AZE i 23S Hd g 19

% - H Q
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%, gdl5e Aol nEsAL REE] )

W R e nEa Geel FulM FrEch 2

—| 2L Old=, SAER, 'super antigen' |

L Mucosal barrier

| Gut associated lymphoid tissue | Electrolyte handling/lipid absoption

Inflammatory mediator ¢ Cytokine T
—>| Intestinal epithelial cell growth and function | —» Metabolic activity
Proliferation / Growth Antigen Immune Barrier function
inhibition presentation\ function (Tight junction)

Crypt Crypt T Secretory component synthesis
hyperplasia hypoplasia Class Il
antigen expression Cytokine production

=2

Fig. 1. Cytokine=} &&at M zete| 2| M stE HAMZM FME cytokine2 | M Z o M A} 7]
stoh Mk MHSolM L2 3=4= TNFaE Y4ASHd orypt cellel S48 =%t IFNv= crypt cell
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Table 7. I 8X} 27lo| Aot REZ olsf g

Necrotizing enterocolitis
Intractable diarrhea
Sudden infant death syndrome
Eczematous dermatitis
Milk protein intolerance/colitis
Gastrointestinal intolerance/eosinophilic gastroenteropathy
Immunodeficiency disorders
Celiac disease
Inflammatory bowel disease
Nephritis and autoimmune disease
Chronic active hepatitis
Cancer

Neonate Infant Child Adolescent Adult

Immunologic disorders in infants and children, 3rd ed. Philadelphia. Saunders,1989
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Table 8. EftfoliMel Astat 7|5 et oby
7| = THERZ|2F ()
Swallowing (amniotic fluid) 18
Non-nutritive sucking 18~24
Coordinated sucking and swallowing 34~36
Fully competent lower eso. sphincter several months postnatum
Intestinal motility
Random disorganized contractions <31
Organized contractions 31~34
Typical fasting motor complexes >34
Mucosal enzymes detectable
Lactase 10
Sucrase-isomaltase 10

Glucoamylase 10

Mucosal enzymes fully mature

Lactase 35~40

Sucrase-isomaltase 30~34

Glucoamylase <20

Pancreatic secretion

First detectable 16

Fully mature 2 year postnatum

Colonic differentiation 28

Pediatr Rev 1993/14:124

Fol ety o #Fe 2488t ol 2FE T HE 239 550 ¥ 1611 At H 1

BAARAA ] el Asho] gt 129 28 A = Wy HAFE LG9 50 AFEde B

T Glolht 9% 4AY FRE FALES 15—} Ak HEE WERE dehil A8 s

2450 YeEhdth 34~36F7F HH J3FS HFHT  crase®) isomaltase= 2859 YEY lactases =

& e FREE Yol A5 ABLES I o 2/ Uitk A9 e 2Foen

oA +4& YA AEE AU HZ L9d F H B3It @ Hol migole YReR FEY &

Atk 2¥EE 343 Mo 24 Mgoke F2 Ao Bk (Table 8)

% dsteEol v&an vRs Foto Y :

» oiEel viEsne MAnE S 99 2. 0|0t 2sfet B

< gAsior @k 9E 7ALeIW SRR ow

AR WAL N E AF 4ol Aol 74 mlgolE WA FRL 2Bl Foh

AR FE5LES T F Utk Kok HulE Al 26~34F71A IR Bahe Theto H 30% 4

o] =g U LES] A2 TE7F 2o0W 9o EE Hou 35571 AYUH wEA et su-

HjE Algto] 2tk oy 2T Hupe= 1Y crase®} isomaltase= U W] UEhY 34571 HW

7}, LCTs Rt} MCT oilo] $Jul& AJ7to] wi= d & x| o &3t} SFA R glucose polymerE 7FFH

o AAA AEE 24~28F LAs=H HA7} z

OH 3l glucoamylase™= A Eo] glom 4l %7]
A o] % wes} det enE kel #i
o= glucosepolymer/} HA| ©&3}29] 50~60%

A9 BT 3250 9A| ko], wratol= 44]
Zrolth. 31F74A] 249 £5E v&a 31~34
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239 (24 ml)E Ho|H gastrin, gastric inhi-
bitory polypeptide (GIP), enteroglucagon, pancreatic
polypeptide 5] FHI =™ TE(700 ml H5E)S
oo} motilin®] Ev]E o] A3A AH *F I
BHES 2270, AZolgly wag Hy
st 4ol FAHY 28557 & Ho
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oo Als A= A4ko] 3.3 ¢/100 keal fato] 2
%= 300 mg/100 kcal= linolenic acid=

Py
‘:q_
L
‘HFH Sﬂaﬁok ?ﬂ":} Carnitine-& Z]HMI.,] Ab3}ol
E{l,

o slt}. Lipase™ cﬂoﬂ QE}EE EO% Iz
ol Aol Al EE F Sl
40%9] A%

o} 60% ] EfrE 4ol F= A
© ARG AW F57F o
= Havh Ao A4 AW4EQD dinoleic, linolenic,
arachidonic, docosahexaenoic acid (DHA) 5<& w9}
HxAYg Adurs A48t A9 AT AlE
I JAALE S FZsY Sfrole gl Bt
0] Atk Aol Asle] 71ES HUletd B
& B MCT (24 #47} 6~ 127 wratol
frole 12%, vl&ot Zfrelles 50%2 ot 5o
oy AFT7 vulg F4 5ol A= 9%
L AE BHEe AR A
Alute] EH E = ;7‘23 AHre] ko] wWoh42% :
55% of cal) Wl&EolellAl B oA de] Hot

=

nitrogen, calcium, phosphorus, sodium, potassium -5
o P A7t glok A BuEE ot
729} obdlo] 5% A% A7 ol Yk wl%olr}
Agol & 54 &g W15 gmkgd= vHA £
HEE 2L vold mgo] Hrh wue 93y

H2TH12% : 9% of cal). AT wGolellAlE
%ﬂ_iTalwalﬁia%eﬁsﬁﬂgmﬂ
AABE & FHAE Frhste] wue) Fge
Z7IA T,

4) Etr3lE: "ol Z}%LHOM EE%% F

e} 243 549 3

23] Zo)o} o}rq A 2} 73%103 ookgi E%ﬁﬂ oF

[<)

v&ol Bf+ 9 glucose polymer

Helglom §9% 348 A9
o Aol AT

5) Caz} P: calcium™ phosphorus= 94l w}2] 2t
2ol Bus Fi SuHRR vkoe B3
stol AZ#dFe o3 HEeY, 49, 735§ 5
o WAE] Ach Aol nh Yol 7o)
calcium< 150~200 mg/kg/d, phosphorusT= 100~
120 mg/kg/d7} B Q3 Cape 2: 19 HIEE F
Adlof F47h @ Ak vlGelE 2 A
EfE Ca2l g&Fo] 6.25 mmol (250 mg/L), P
22 4.5 mmol (140 mg/L) A Eo]H o] &3ty E3t
224 §47 290k vGele WAl 2l o)
ol Aot e FS HEs] Yt ERE 59
o Ca¥ PE S7%Th

7 Q) i, 72, B
o] EutE|r] 43} kol p BRI} PAHEE Ca
43 =9 Ca %

J alkaline phosphatase 5 7}7} UEPATE Ca
w4} 4-1T°ﬂ H7hal welok sht 4ol
% ] E013le] Hlsol /5 o]
™ Cad 35 mmol/kg/d, P+ 3.0 mmol/kg/d Z A
g 5 gom guelAs e 3¢ 37 B
93, of

oft td

o\

Ca¥} PO Foll A= ARze AF
oy

6) Magnesium: V] ]— AR 9] éﬂoﬂf 1.3 mmol
(30 mg/L)E ] FTEE Er8%)ol HE
B (73%)7F =t} vl &0} Atm F 2
A Fote whatolet H1—i—f5& s 2o
7) Ot%A(Zn): o} TSR, tiAL, Ak
el dasiot %oﬂfﬂ At g 2
H&ols BE317]7F 4t vi&Gole v&Gol B
(0.7 mg/kg/d)TF How AF 60U TUA Fo] ¥
3t AeoA e} 2 o] oA &
o= 1.8~2 mgkg/d dZ s oF AefolA e} 22
2 o] dojuA vk Aef 7]t 3451 HH 0.7~0.8

mekg/dZ FE3) FAL 5 A I wHs



Table 9. oj=ofoilM E27

Element Function Recommended intakes/day
Zinc Nucleic acid and protein synthesis alkaline phosphatase 0.3~0.6 mg/kg
Copper Ceruloplasmin; enzymes that synthesize cartilage, bone and myelin 80 ng/kg
Selenium Glutathione peroxidase 10~40 ng/kg
Manganese Mucopolysaccharide synthesis; superoxide dismutase 2~51ug/kg
Chromium Potentiation of insulin 0.2~0.5ug/kg
lodine Thyroid hormones 40 ug
Molybdenum  Metabolism of sulphur containing compound 0.2~0.51g/kg
Calcium 160~200 mg/kg
Phosphorus 80~ 100 mg/kg
Sodium 3.5 mEg/kg
Copper 120~ 150 pg/kg
Iron 2 mg/kg

Pediatr Rev 1993/14:124.
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Ho] Bisf F 440l Auw ofdl
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mg/kg/dﬂ dasith Efiefrt Agd £5 2
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8 Kgol 2 wj7tA& Hole Zlo] . mlFolhi
= o] Wo] E9] 31, whey/casein H]7}
, calcium®} phosphorus F =7} £09, F39
2 T} Glucose polymer®} medium chain trigly-
cerides (MCTs)7} %3l long chain triglyceride (LCTs)
© At} ol s BEf+= LCTs7F £91 A w4
obolAl= FEo] Yol £4 gon =4 x4
e 9uI v E o] Hof AR ¢
O mlgol Efols BESAAHPUFAs)©] B
frEt go] 5o ok vFolo e A
U= thEFe] PUFAsSE & o] £33
Z dojut=d shukastd 1A 74
ol 249 WEY B9 a7eol
Folth. o] PUFAst 9HA1 A 9] #ohst 7
gosluzZ AAPIAE= 1 gm9 linoleic aci
0.5 mg/dl9] tocopherolS Z7}3llok il SHH
o T FAE Efol= tocopherol®] o] &
2 9 linileic acid ¥} & st= Zlo] Btk £
-0l = linoleic (18 : 2n6), linolenic (18 : 3n3)F 7}
A B AAto]l 5o AT Bfrohs 2 ara-
chidonic acid (20 : 4n6)$} 722 AR 4ako] Aol
0] A &olr 53] vsoldAe aFFS B
F0] Folof it} HZo| e Wsol Bfole
MCTs7} E°] = 43S FRsvdes 2A=
k. 9819 Vol el MCTZ 2o
=25 o] th#e] dicarboxylic and omega-1 hydroxy
fatty acid7} Aol i E= ™ v EZ=old] 7%
oksia| Itk gtk ApAe] EAste B T
ole AFe Fe MCT7F Eo] douzg
FoujE st 2eskA 2o wgol B
Cash PE b} ME EEGN NSRS

. oral solute load (mosm/kg water)¥ CHO,
protein? FsjAES gt AESHS Tt AF
o] =2 i HuEs AdNA FEE 2
3 Ao FES /A AAE L
AAPOIAE 400 mosme Aoz Fa 9lA|ut
Hgolo e o o] A2 300 mosm ©]/FS
AR 9= Aol Et). Nutramigene 320 mosm, Pre-

gestimil- 338 mosm©| |+ 67 kcal/100 ml ©]3}<]
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FTEE FH FA, VSoHERE 81 keal/dlE ZE
T =X A CHOY tlF-E°] glucose
polymer©] 7] W&ol oral solute load= 300 mosm-S
B2 &=t} renal solute loadE Bl EH= A4 3}
2HE(4 mosm/g of dietary protein)¥} A~ 2] Na, K,
Cl (I mosm/mEq)Z o]FAA=H mGolEfe
S 9t} renal solute load”} 220 mosmyliter©] A
frob Hszstal B9 3u] AE7) Hed that
4 AH8%F, BUN <, @4 ofr|:=ibA] 9] W3} &
< SJTH(Table 10).
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Table 10. 272 2t &

Term Preterm Similac Similac -
) . ) Similac natural care
human milk human milk  special care natural care Mature milk ofg ek
(for premature) (Human milk Fortifier)
Calory (kcal) 68 71 81 76 76 70 66
Protein (gm) 1.0 2.2 22 22 20 20 23
whey/casein  60/40 60/40 100/0 65/35
Fat (g) 4.0 35 44 44 42 36 3.8
%MCT/LCT 40/60 25/75
CHO (g) 6.8 7.1 8.6 8.6 7.8 74 8.2
Y%lactose 100 100 50 72
Minerals
Ca (mg) 26 28 146 169 116 115 81
P (mg) 12 14 73 94 60 57 42
Mg (mg) 3.0 33 9.7 9.7 6.1 7.6
Na (mEg) 0.7 2.0 1.5 1.5 1.5 1.3 1.2
K (mEq) 1.0 1.7 2.7 2.7 2.1 2.0 1.6
Cl (mEaq) 1.2 2.2 1.9 1.9 1.8 15 14
Zn (ug) 530 530 1215 1500 770 765
Cu (ug 72 83 200 250 130 78
Vitamins
A (IU) 217 similar 550 1008 475 490 330
D (V) 2.1 to 122 121 63 103.6 1125
E (mg) 0.2 term 32 32 1.8 28 27
C (mg) 3.8 milk 30 30 17.8 28 27
SAA T 1 kg o3}, AE|7)ZE 285F ©]3}9] w& o} Table 11, 27, U&7 ¥ LPE®S Camt P &2
NA B9t BRASAE A HA AF wso} .
mos wot Aoo] wa AZZA- 18: 2 Calcium Phosphorus CalP
—TTs T°%T 6T To/rT (mg/L) (mg/L)
gm/kg/d, A1 F7H= 0.8 : 1.0 cm/week, I|FF
AE 017025 mmjweek= %A ARAA AF oo po o ari
' = Autz=H 7 1170 920 1.3:1
ol ymtiy & = glon Mo 43 A LPES 48 1.7 4.1 1
ol7} AL 23] HAFe € A A 7]
o] AYT A FATY. A7 AT 25}
W ovgotel A g 2o JFHe Bish BRF & 13112 FHH) Aol $hol FHEe) e
gAE @7 ol Aol vlGoEHE Tol= A phosphorus®] Fol ATiH O ¥ BTk 945 ¥
o} vtk @k, £ Aot 8% A9 TRt oA ¥
Aol 7)Fo] v&Ilng dF ZEAE A& A
LP (Low Phosphorus) &% SAIZIA ke HEY 7L ST ol g B¢
o calcium¥} phophorus®] HIE©] 4:10] HES
3} B

Calcium™} phosphorus= 2 : 12] H
o] 7} £
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cium/phosphorus®] HIE 4 : ZA3td WE X
=28 &7t LPEFolth 7—&?4 N8 s=7F 4
detstd gk £ vhdto] HIth(Table 11).

=SS Hddetds AR Th
422! phenylalnine hydroxylase2] &4 o]
e 23 vdehde A1 diateld 2
A HA X3 AdgedH 2
FE7h SVt A A
o HEE e Fdst
2 AAst Al HE
to}. PKU-1, PKU-2 27}
Atk PKU-1 formulaol= ©¥io] 1.95 gm/100 ml
S5 o] 34 o]3}ell, PKU-2 formuladl]= T o] 6
em/100 ml = o] 44 o] Fell A A<l o]27)
A AHEE 4 AT
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UCD formula

Zl5}k(Urea cycle disorder)z}

—

UCD &A= & d HFE Algste Ao
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2k Zsjof 3tk UCD formulat Hl%? opw]

A% AssHEA] o} 7|7 AAFoE A
K

F= 28t

o

[elie)
dab5-&

h .
Py
F UIEE

mek

3. Homocystinuria?} Methionine-free formula

Homocystinuriat™ cystathionine synthasel} 5-Me-
thyltetrahydrofolate homocysteine methyltransferase<]
Aol o) BAst= Aol dgoltt. $hate]
¥ 3ol homocystine®} methionine®] % 3HA ¥ of
Asdls T3 g 22 Zojrt vehd
w2} A homocystinuria EA}ol| Al =
FAE AFst= Aol F 23}tk Methionine-free for-

mula™ methionineS A A3}al cystine¥} taurineS

methionine®] 4]

1 %3}4] homocystinuria #-2}2} hypermethioninemia
AAE fet EHolh

4. Propionic acidemia, Methylmalonic acide-
mia2} MPA formula

Propionyl-CoA carboxylasel} methylmalonyl-CoA
mutase2] ZAF | 23] isoleucine®] Y valined] A}
7} AdAHog o]FojA A ¢Fo}l propionic acid,
methylmalonic acid 5©] =2 %= propionic acide-

mial} methylmalonic acidemiav W&o & EZ g3k

e S-S vetdoh Aol 2ol A= methio-
nine?} valine2 A3t == dlch. MPA formulas
methionine™} valine©] $+313] AAE UL SH isoleu-
cine, threonine, glycine> 4% % 7}% ¢] propionic
acidemiat} methylmalonic acidemia 42 $J3F &

Folth.
5. Isovaleric acidemia2} Leucine-free formula

Isovaleric acidemiav isovaleryl-CoA dehydroge-
nase®] ZRo 93| leucine HAHE
acid”} 3-methylcrotonic acidZ M ¥E 2] ¢Fo} =
isovaleric acid7} Z7}8}= AAA tiAle) A A dho)
t}. o] AZA A= leucined] HAHE HUSOZ A
Slaflok gt} Leucine-free formula Isovaleric acide-
mia SAE ¢35t leucine S A AT Efolt)

¢l isovaleric

6. THECEHT S (Maple syrup urine disease)Z}

BCAA-free formula

@3 3352 branched chain o-ketoacid dehydro-
genase2] &4 Ao 93| branched chain o}F]%=
2FQ1 valine, isoleucine, leucines TAFSHA] H3t&
Ago|ty, 1 AF il T3 AE
valeric acid, a-keto-B-methylvaleric acid, ¢-ketoiso-
caproic acid7} Fell F71gth dFERF 4
o] ol A= branched chain amino acidE & ]3] A3k

sho} g,

9l a-keto-iso-

7. Protein-free formula
Protein-free formulax @& HFHE A stAL
2 ol £} ke A 3 A,

SOl WEh AR Seloh S A% AHE
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