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° tjéEﬁ;&Bﬁ (Birth defects; Congenital malformations, deformation
and chromosomal abnormalities)
B2 LHERIRERISGR. NSRS, TTHRERE
L. BERTSFEERESNIMNERIERS R, LAHXAMERZEFE
AEEMARIRARMS. ~mE: T2/,

e %%'f@ﬁ'fﬁiﬁiﬁkﬁﬁ (inborn error of metabolism)
X B (inherited metabolic diseases) B oLt
i@ (congenital metabolic diseases), Ei5HTERE S5 |CHsmRFE.
AIERINEERFE T AERE, NMSEWAEEAASEEL, 1ERFIE
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17.Congenital malformations, deformations and chromosomal
abnormalities (Q00-Q99)

QO00-Q07 Congenital malformations of the nervous system

Q10-Q18 Congenital malformations of eye, ear, face and neck

Q20-Q28 Congenital malformations of the circulatory system

Q30-Q34 Congenital malformations of the respiratory system

Q35-Q37 Cleft lip and cleft palate

Q38-Q45 Other congenital malformations of the digestive system

Q50-Q56 Congenital malformations of genital organs

Q60-Q64 Congenital malformations of the urinary system

Q65-Q79 Congenital malformations and deformations of the
musculoskeletal system

Q80-Q89 Other congenital malformations

Q90-Q99 Chromosomal abnormalities, not elsewhere classified

https://www.icd10data.com/ICD10CM/Codes/Q00-Q99
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4. Endocrine, nutritional and metabolic diseases (E00-E90)

« E70 Disorders of aromatic amino-acid metabolism

« E71 Disorders of branched-chain amino-acid metabolism and fatty-acid metabolism
« E72 Other disorders of amino-acid metabolism

« E73 Lactose intolerance

« E74 Other disorders of carbohydrate metabolism

« E75 Disorders of sphingolipid metabolism and other lipid storage disorders
« E76 Disorders of glycosaminoglycan metabolism

« E77 Disorders of glycoprotein metabolism

« E78 Disorders of lipoprotein metabolism and other lipidemias

« E79 Disorders of purine and pyrimidine metabolism

« E80 Disorders of porphyrin and bilirubin metabolism

« E83 Disorders of mineral metabolism

« E84 Cystic fibrosis

« E85 Amyloidosis

« E86 Volume depletion

« E87 Other disorders of fluid, electrolyte and acid-base balance

« E88 Other and unspecified metabolic disorders

https://www.icd10data.com/ICD10CM/Codes/EO00-E89/E70-E88
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Figure 20.1. Incidence of Tay-Sachs disease, United States and Canada, 1970-1998.
1970-1998F , REMMFEAIEE , TSORNLHHR

TEIBE | Kaback MM. Adv Genet. 2001:44:253-65 Screening and prevention in Tay-
sachs disease: origing, update, and impact

http://s5.sinaimg.cn/orignal
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Mediterranean Diet Score (MDS) and Diet Quality Index (DQI).

MDS

Quartile 1 (2-10)
Quatrtile 2 (11-12)
Quiatrtile 3 (13-15)
Quartile 4 (16-25)

Continuous (90" vs.

10" percentile)

DQI

Quatrtile 1 (0-8)
Quatrtile 2 (9-12)
Quartile 3 (13-16)
Quartile 4 (17-24)

Continuous (90" vs.

10" percentile)

Adjusted odds ratio (95 percent confidence interval)

Zohx)L (n=291)
Reference
0.69 (0.48,1.00)
0.83(0.60,1.15)
0.64 (0.45,0.92)

0.70 (0.49,0.99)

Reference
0.71 (0.51,0.99)
0.68 (0.48,0.95)
0.49 (0.31,0.75)

0.45 (0.30,0.68)

BIEH (n=645)
Reference
0.96 (0.75,1.23)
1.05 (0.83,1.32)
0.88(0.68,1.13)

0.93(0.73,1.18)

Reference
0.94 (0.75,1.18)
0.89 (0.70,1.14)
0.80 (0.60,1.08)

0.72 (0.54,0.95)

B3 (n=1622)
Reference
0.75 (0.64,0.89)
0.89 (0.76,1.03)
0.76 (0.64,0.90)

0.79 (0.67,0.93)

Reference
0.90 (0.77,1.04)
0.79 (0.67,0.93)
0.66 (0.54,0.81)

0.64 (0.53,0.77)

5% (n=853)
Reference
0.82(0.66,1.01)
1.06 (0.87,1.29)
0.83(0.67,1.04)

0.92 (0.75,1.14)

Reference
0.97 (0.80,1.19)
1.01 (0.82,1.24)
0.74 (0.56,0.96)

0.77 (0.60,0.99)

Arch Pediatr Adolesc Med. 2012; 166(2): 121-126.
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Disorder/outcome

HE IR X EER FISNPs SRR AL

Polymorphisms (+ve = increased risk; —ve = decreased risk)

Acute lymphoblastic leukaemia

Age-related/sudden hearing loss

Autism
Bipolar disorder ‘é :mlrﬁ
Breast cancer E._.;J_T__‘E_
=

Cleft palate |__|.|I[U_\
Colorectal adenoma E I

B8R ZU
Colorectal cancer }EH =<

R ETRI

Depression

Downs syndrome

Fertility

Genetic selection of embryo based
on folate level at conception

Hypertension

Low-birth weight

Migraine
Multiple myeloma
Neural tube defects

Placental abruption

Placental vasculopathy
Preterm delivery

Recurrent early pregnancy loss
Schizophrenia

Vascular disease

G80A-RFC (modifies methotrexate level and worsens prognosis); C677T-MTHFR —ve;
A1298C-MTHFR —ve; C1520T-SHMT —ve; 2R/3R-TS —ve; combinatory —ve risk

C677T-MTHFR (modulates depending on folate status); A2756G-MS +ve

19 bp deletion DHFR +ve; C677T-MTHFR +ve; G472A-COMT +ve; G80A-RFC +ve;
A66G-MSR —ve

A1298C-MTHFR +ve (women only)

19 bp deletion DHFR +ve (in association with multivitamin use); modulation of effect from
R134K MTHFD1, intronic ALDH1L1/FTHFD1 and other SNPs

C677T-MTHFR +ve

C677T-MTHFR +ve (interacting with low/high folate and smoking); 3R/3R-TS —ve (in association
with high folate); 2R/2R-TS +ve (in association with high folate)

C6877T-MTHFR —ve (particularly in association with high folate, B, and Bg intakes);
A1298C-MTHFR -ve (in association with low folate and methionine intake and high alcohol use)

C677T-MTHFR +ve; A1298C-MTHFR +ve

C677T-MTHFR +ve; A66G-MSR +ve

A1298C-MTHFR +ve (IVF success)

C677T-MTHFR +ve

C877T-MTHFR +-ve

19 bp deletion DHFR +ve (in association with low folate); A1298C-MTHFR —ve;
C677T-MTHFR -+ve (for foetal growth restriction)

C677T-MTHFR +ve; A1298C-MTHFR +ve

A2756G-MS —ve

19 bp deletion DHFR +ve (mothers); in anencephalic mothers: C677T-MTHFR —ve,
GB8O0A-RFC +ve, C1561T-GCPIl —ve; A66G-MSR —ve (offspring with NTD and mothers);
C677T-MTHFR +ve (offspring with NTD), combinatory —ve risk (offspring and mothers);
GB80A-RFC (in association with low folate); R653Q MTHFD1 +ve

C677T-MTHFR +ve

C677T-MTHFR +ve

19 bp deletion DHFR +ve

C677T-MTHFR +ve

C677T-MTHFR -+ve (in association with G324A-COMT or elevated homocysteine)

C677T-MTHFR +ve (for venous thrombosis and CHD in association with low folate)

NTD, neural tube defect; SNPs, single nucleotide polymorphisms.

Curr Opin Clin Nutr Metab Care. 2009 ;12(6):555-64.
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UK [16]
Ireland [17]
France [18]

Germany [19]
Denmark [20]
Portugal [21]
Spain [22]
Italy [23]
Hungary [19]
Canada [24]
USA [25]

600 ug/day DFE

Color wersion available online

T
0

ARSI R H BN ELEEE

T
300

600 900
Folate intake (ng/day DFE)

Country Pregnancy Lactation Infants Infants
(0-4 months) (4-11 months)

Germany/Austria/Switzerland [6] 600 pg DFE 600 g DFE 60 pg DFE 80 ng DFE
The Netherlands [7] 400 p.g DFE 400 p.g DFE 50 g DFE? 60 g DFEP
UK [8] 300 p.g folate 260 p.g folate 50 pg folate 50 pg folate
Ireland [9] 500 p.g folate 400 pg folate 50 pg folate 50 pg folate
Nordic European countries [10] 500 p.g folate 500 p.g folate 50 n.g folate 50 pg folate
USA and Canada [11] 600 pg DFE 500 pg DFE 65 pg DFE® 80 g DFE¢
Australia/New Zealand [12] 600 p.g DFE 500 p.g DFE 65 pg DFES 80 ug DFE
FAO/WHO [13] 600 g DFE 500 pg DFE 80 pg DFE 80 pg DFE

* Age group 0-5 months. ® Age group 6-11 months. © Age group 0-6 months. ¢ Age group 7-11 months.

£T4HRE/KSE>350 nmol/L(150 ug/L); IM3ZKRE>10 nmol/L(4.4 ug/L); [MIZEBELFBiLEEE<12 nmol/L
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Synthetic folic acid

(pteroylmonoglutamic acid)

E\‘%@&%ﬁﬂﬁ@& Metabolic conversion saturated at levels of intake of 400ug

leading to presence of synthetic folate in blood
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> Natural folic acid
(5-methyltetrahydrofolic acid)
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Table 3 Biomarkers of methylation and vitamins in blood of children with congenital heart defect (CHD), after stratification into CHD
subgroups and controls

CHD; n=143 Isolated CHD; n = 119 Complex CHD; n = 24 Controls; n = 186
SAM (nmol L") 1075 (53-5-2248)" 1061 (535-221-8) 1300 (998-2248)' 104-4 (50-8-1640)
SAH (nmol L) 16:8 (7:6-518) 163 (7:6-518) 209 (106-396)" 159 (89-76-4)
SAM:SAH 65 (1:0-135) 66 (10-135) 64 (32-99) 65 (0-7-13-0)
tHey (umol L) 62 (39-12:3) 62 (40-12:3) 63 (39-87) 62 (37-12:1)
Folate, serum (nmol L") 32:0(11:3-1137)" 306 (113-1137) 375 (151-1003)" 28'5 (8-4-99-6)
Folate, RBC (nmol L") 1032 (397-2353)" 1031 (397-2353) 1097 (561-2351)" 916 (342-2460)
Vitamin B12 (pmol L™") 511(149-1147) 508 (149-1147) 521(201-1104) 481(135-1232)

Data are median (range).

“P < 0:05 vs. controls, 'P < 0:001 vs. controls, *P < 0-1 vs. controls; Multivariable logistic regression analysis with outcome (CHD/control) as dependent variable
was used to denote statistical significance for differences in biomarker concentrations between groups adjusted for age, CHD family history, medication and
vitamin use at the study moment.

Eur J Clin Invest 2011, 41 (2): 143-150
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9 0A 5 FAO

Isovaleric Acidemia (VA) Medium-chain acyl-Coa Dehyrogenase Def. (MCAD)
Glutaric Acidemia | (GA 1) Very long-chain acyl-CoA Dehydrogenase Def. (VLCAD)
Hydroxymethylglutaric Aciduria (HMG) Long-chain L-3-OH acyl-CoA Dehydrogenase Def. (LCHAD)
Multiple Carboxylase Def. (MCD) Trifunctional Protein Def. (TFP)

Methylmalonic Acidemia Mutase Def. (MUT)* Carnitine Uptake Defect (CUD)

3-Methylcrotonyl-CoA Carboxylase Def. (3MCC)*
Methylmalonic Acidemia (Cbl A, B)*

Propionic Acidemia (PROP)

B-ketothiolase Def. (BKT)

SECONARY TARGETS

6 OA 8 FAO

Methylmalonic Acidemia (Cbl C, D)* Short-chain acyl-CoA Dehydrogenase Def. (SCAD)
Malonic Acidemia (MAL) Glutaric Acidemia Type Il (GA2)
Isobutyryl-CoA-Dehydrogenase Def. (IBG) Med/Short-chain L-3-OH acyl-CoA Dehydrogenase Def.
2-Methyl 3-hydroxy Butyric Aciduria (2M3HBA) (M/SCHAD)

2-Methylbutyryl-CoA-Dehydrogenase Def. (2MBG) Med.-chain Ketoacyl-CoA Thiolase Def. (MCKAT)
3-Methylglutaconic Aciduria (3 MGA) Carnitine Palmitoyltransferase Il Def. (CPT II)

Carnitine Acylcarnitine Translocase Def. (CACT)
Carnitine Palmitoyltransferase | Def. (CPT IA)
Dienoyl-CoA Reductase Def. (DE RED)

NOTE: Codes are as follows: OA, disorders of organic acid metabolism; FAO, disorders of fatty acid metabolism

* Identifies conditions for which specific discussions of unique issues are found in the main report
htip//www.mchb. hrsa.gov/screening/summary.htm. Accessed 6/14/06
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BIEHRIRE 2

o AA 3 Hb Pathies 6 Others

Phenylketonuria (PKU) Sickle Cell Anemia (Hb SS)* Congenital Hypothyroidism (CH)
Maple Syrup Urine Disease (MSUD) Hb S/B-thalassemia (Hb-SBTh)* Biotinidase Def. (BIOT)
Homocystinuria (HCY)* Hb S/C Disease (Hb S/C)* Congenital Adrenal Hyperplasia (CAH)*
Citrullinemia (CIT) Classical Galactosemia (GALT)
Agrininosuccinic Acidemia (ASA) Hearing screening (HEAR)
Tyrosinemia Type | (TYR 1)* Cystic Fibrosis (CF)

bR 1 Hb Pathies 2 Others
Benign Hyperphenylalaninemia (HYPER-PHE)  Variant Hb-pathies (Var Hb)* Galactokinase Def. (GALK)
Tyrosinemia Type Il (TYR Il) Galactose Epimerase Def. (GALE)

Defects of Biopterin Cofacator Biosynthesis
(BIOPT (BS))

Argininemia (ARG)

Tyrosinemia Type 11l (TYR 1)

Defects of Biopterin Cofacator Regeneration
(BIOPT (REG))

Hypermethioninemia (MET)

Citrullinemia Type Il (CIT I1)

NOTE: AA, disorders of amino acid metabolism; Hb Pathies, hemoglobinopathies.

*ldentifies conditions for which specific discussions of unique issues are found in the main report
http://www.mchb.hrsa.gov/screening/summary.htm. Accessed 6/14/06

it EIRPRRIEIN R, SUREMRREYT, BRITa T 3R

Genet Med 2006: 8 (5, Supplement): 1S-11S.




7 J%\V ) FR B ETR TR EFR 1M FEETIRN
W Wl s Arginase deficiency cmme e
ssAxfenx B 5 BR A I 14 PR ESHE Atypical hemolytic uremic syndrome W/ ERAE  BNE

3 WSRSHEIRR B-IHRRREE Beta-ketothiolase deficiency E/RRE  IRETIRE

4 SWSREER EYEBRSE Biotinidase deficiency e R T

5 %fé{;e"f% Chediak-Higashi ZZ&1F Chediak-Higashi syndrome HE%E *ﬁﬁ%
6 GERR BB P SRS Chronic primary granulomatous disease GG/REZE  wmY/eas
7 PSSR TEmRLE Citrullinemia epy/mms 7 e VB
8 ASWSREIER feR S LR Congenital adrenal hyperplasia _ "\ N /ERE s ’

9 WOWSHKEIER RS FBREERE Congenital adrenal hypopl 'W' W/ ERE AYE

10 PSSR FERBRSRIHEMENE  (Congenital hperinsulingq‘%poglycemia E/ERS  S/FARE

11 [Mi&E=m SR T MBS Diamond-Blackfan dpémia SEE/EHEE /e

12 Mk ERERRR » Dyskt_eratosiS,ig%erm_ = e s

13 ADWESRENER [ ERK Fabry di L /ERE  YF

14 [MiRE% i&éﬁﬁﬂﬂéﬁiﬂ@ﬁmE',éﬂé,ﬂ\éﬁiﬁ’@i% Fanfiial /hemophagocytic lymphohistiocytosis |[Mk/EFE%E BiEZ

15 [miksRs SEAERIL 0 o 7é£a coni anemia  nERE mES

16 :P\Jﬁiﬂz\'—iﬁiﬁiﬁ% FEFUME MYE ;“s/as, Galactosemia 5 é*tp A/ EEE :’L’T&ﬁzﬁﬁ%

17 P\Jﬁiﬂl"—iﬁiﬁiﬁﬁ BaLibrs ka’ Gaucher's disease EW/ERE BNBIES

18 M SHEIER X _BRINE I 8 Glutaric acidemia I H/EESE  IRBTIE

19 RWSHEES BEEFS Glycogen storage diseases LN ERE T

20 [R5 i1 Hemophilia BI/ERS M/

21 SEER BF kit Hepatolenticular degeneration E/RRS Y/ IRETS

22 BB S AT M R R AR Hereditary epidermolysis bullosa iRIEE E

23 HRHWSRIEIER RENEESRIERSE Holocarboxylase synthetase deficiency HEW/ERE  BYE

24 BEER (TR s BR ARG e Hypophosphatasia CE/RES s

25 BEER (KR Hypophosphatemic rickets L EEE T

26 ILMELR W R M RENRK S EAE Idiopathic pulmonary arterial hypertension  Esgss YL

27 MSWSHEER BULEME Isovaleric acidemia CE/ERE  RATRE

28 PIDSREER SRS Laron syndrome fep/EEE

"a ” A Long chain 3-hydroxyacyl-CoA dehydrogenase ,
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Kayaalp et al [1997] 9335/%: ETF MK PherkJz

«  AABIFRAE(Phenylketonuria, PKU): &f™E, [M#KPhe >1,000 pmoliL,
M52 Phe | AE< 500 mg/d; XINABFNARIIIEERERAK.

- BEFARSBIMEE( hyperphenylalaninemia): IEEIREERT, [M2#EPhe
££120-1,000 pmol/L Zjal,

«  TR(varient ) PKU: ARG5S _EIAFFHRY,

Guldberg et al [1998] 7284 : ETAMIZPheiBANE

- HAFY(Classic) PKU: PAHEBEMESERTEL, M~ Phe | AE<250-350
mg /d, fEIM3KPhe <300 umol/L (5 mg/dL). RNafy, BEKEAIFINI
N =
HbTJ"'\EE

[ =]

«  HE(Moderate) PKU: iz Phe | A\&=350-400 mg /d,

- BZEE(Mild) PKU: fi#3 Phe I \E2400-600 mg /d,

. RESFRASERINE (Mild hyperphenylalaninemia, MHPA): IEEIREE
R, [M#EPhe < 600 pmol/L,


http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/targeted-mutation-analysis/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/duplication/
http://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/duplication/
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RIEARARERKE DR
- HAIPKU: [MIFKPhe 21,200 pmol/L,

- BREPKU: [M3#ZPhe 360-1,200 pmol/L .,

- BRESRASBAIE : [M23EPhe 120-360 umol/L .,
RIEIIS YIRS IR 2E:

- TUSEYHRNS (BHA) B : PTPSEDHPRESELEFE(E

- OSEYENS (BH4)IERNEL: PTPSEDHPRESEMEIES
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Curr Opin Clin Nutr Metab Care 2014, 17:61-68
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= AR R®)
\‘Q@ *&:Qj —&.—%ﬁf—ﬁﬁ =
AsazErey  RELESN |'='le§ ﬁlﬂ & }l—F B E MPhed®E>120 pumol/L
‘/\‘A‘Z‘.‘\?:l v
e ~
Z 13 1IVE f1Phe % Phe/Tyr il i
v v 4
fiPhe>120 pmol/L, Phe/Tyr>2.0 fPhe>120 pmol/L, Phe/Tyr<2.0 fMPhe<120 pmol/L
v v v
HPA oA 4k R R F i 25 {5 BE 1
v
FR 04 1 43 BT B 41 40 RDHPR I 52
:
v { v
¥4 IE%, DHPRIEW ¥R093E I, DHPREE(X $R09i 7%, DHPRIEH
v v ' v v
PAHER Z DHPR#R Z. HTRS R RS B 1 BRI 3
| T A0 B A a0 B Prili
PAHE R 43 47 QDPRAEEER 4} 7 + I +
! iR PTPSHR Z GTPCHER = PCDR =
B, S AR f&Phetk & v !
1 1 ‘5:3;’;& [ PrsgE@E A | GCHIEER 4347 PCBD&E 43 47
1 Phe ¥ 3 T B >30% i Phe ¥ ¥ T ME<30% I J
LA
! | BH, BH, BH,
BH, 52 R #£PKU BH, J 5% i #PKU L-Dopa L-Dopa BATIBST
T T 5-HTP 5-HTP
BH, 2% £ {EPhe k& EPhetk &

Ph@:*ﬁa@ ;T)T:ﬁ%aﬁﬁ; HPA. Eﬁf"]ﬁﬁ&lﬂlf}f. DHPR ::iﬂ%lﬁi&ﬁﬁ&:PAH: i&fkjﬁﬁﬁ{tﬁ&. Pri :7-€E%%"%:WPS:6-V§E5]& ﬁ%
¥ hAg ; GTPCH : B = BERRIF{L /K% 88 ; PCD . 3R 1% do- FARE E UK 88 ; BH, - US4 Y998 1% ; L-Dopa: i B ;5-HTP :5- 52 (0 2§k

e LR 2014 4R 6 A5 52 555 6 ] Chin J Pediatr, June 2014, Vol. 52, No. 6




KRR RAERTAT?

AABCT (fE4tPKUBCT): FEek{EPheiXBINEZHTTIE,

TOSAYHENS (BHA): —EhERVL NS (sapropterin dihydrochloride) B
(Bmm&EKuvan), PAHRYSERES, SEEIFDAT2007F G/, BIIEINXTPheRy
B (BEEERBLE, TJRiFEEAPhe 400-1,000 mg/d) . A%
. 5-20 mg/kg/day; 20-30%EEBM.

BHASURGRLG . OBR20mg/kg/dayX2da1-3w, [MPhe FE30%,
GMP (glycomacropeptide, #EE/X) (R=AFARER. Bk, BIEL.
HER. SERES: BT ENEEE,

LNAA (large Neutral AA, KREFHFER) (ARZER. Bk, F=a
R, "Rk, k. 22k, HaR. 8RR, A5 . N
LNAAs (250-500 mg/kg) {# M Phef#({£25-39%.

BETHOERRSEN, SS—LXRANEANEN, =5—

EER,

Curr Opin Clin Nutr Metab Care 2014, 17:61-68
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AR FRIE!
ERABET;
MPhesKELTM,
RIRERES.

ERIRE,

| AEAFWILE Phe HEELE
Table 1 Phe ideal range of different age children

A (H) Phe M Hf (umol/L)  BRAE#EH (mg/L)
0~3 120~ 240 (2~4)
3~9 120~360 (2~6)
9n12 120~480) (2~8)
12~16 120~600 (2~10)
>16 120~900 (2~15)

B ¥~ 2 120~360 (2~6)

® 2 AR FE PKU B )LE AR 6
Table 2 Following time of different age PKU children

3 e i Phe 1531
0~1 A 1~2 %&/F 1~2 %/
1~3 A #H 2K 8H
3~6 BHI1K 535
6~12 A 1k/2 A 5h
1~3 % 3I~4 W/5 530
3~8 ¥ 2|/ F &
§~18 % 1~2 R/%¥ /A 2W
=18 % 1 /4 BH 1%

hEJLERERE 2013404 A% 21 B 4 B



RPRRIEATATT
PheRYBXBAEEK

==

= ot
Age Protein requirement'  Minimum phe Range of phe Eﬁ% AHNRREEE

g/kg requirement intake (mg/kg/d)
mg/kg mg/day [10]

0-6 months 3-3.5 2070 [10} v 0~6 ™R 70~20
7-12 months 2.5-3(1.31) 10-35 [10] ~
1-3 years 2-3(1.02) NA 200-400 7~-12 B 50~15
4-6 years 2(0.87) 13-20[20] 210-450
7-10 years 2 (0.92) 13520/[20] 220-500 1~4 40~15
Males L
11-14 years 2 (0.90) NA 225-900 A~1% 35~15
15-18 years 2 (0.87) NA 295-1,100
> 19 years NA (0.84) 4.6-13.6 [19] 290-1,200 7~15 % 30~15
Females ol
11-14 years 2 (0.89) NA 250-750 15~-19% 30~10
15-18 years 2(0.84) NA 230-700
> 19 years NA (0.84) 4.6-13.6 [19] 220-700

Ann Nestlé [Engl] 2010;68:58-69
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+ SFNTEY): APRE, WHRS(15-50 mg/100g). 7KER(15-30 mg
/100g); iE#1(30-50 mg/1009); #&; iH; VAR, FRTiKeL.

FREIER, 0&#I25(300-500 mg/100g); E2
(30-80 mg/100g9).

. THTEY): ZIFER, GNEFEI(700-900mg/100g); EK;

£225(600-800 mg/100g); EEY5HaR(150 mg/100mL); H&F
(50 mg/100mL); =25(1000-1800 mg/100qg); 'RER: FHR
Eif (L-KRESE-L-AASEREES) .
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Medical cognitive, and psychologicad management across the lifespan.

DOMAIN - - o ——— v
3H-5% | 6-11% 12-17% | 18-25% | 26.49% |[90FLIE
Eﬁ Issue:; General health
FIEHE, &L FEEE, wE, 3%E
[ wn BRT AT
i [ 2 Phesk T 13
#ERE HMZRGEHRE ER. F1D
um Issue 1: General cognition
T4 Bayley, WPPSI WPPSI
Issue 2: Executive abilities
BRIEF BRIEF BRIEF BRIEF
Issue 3: Academic achievement
FEEBEE FEEEER T EENRSEEKTE
ﬁi] BASC-ll, CBCL — Bem“om[emmlmnlﬂ.500“I BSI, BDI-lI/BAI
EE Issue 2: Adaptive function
i ABAS-II ABAS-I ' ABASHI ABAS-I ABAS-I
7 ZiE H2iE He®R
HESZ BT 1537

Abbreviations: Bayley-11: Bayley Scales of Infant and Toddler Development — Third Edition | 341 |; WPPSI-II: Wechsler Preschool and Pimary Scale of Intdligence [342]: WAS: Wedhsler
Abbreviated Scale of Intelligence [343); BRIEF-P, BREF, BRIEF-A: Behavior Rating Inventory of Executive Function; BASC-1I: Behavior Assessment System for Children — Second Edition;
CBQL: Child Behavior Checklist; BSI: Brief Symptoms Inventory; BDIHI: Beck Depression Inventory — II; BAL: Beck Anxiety Inventory; ABAS-1I: Adaptive Behavior Assessment System —
Second Edition ( see Waisbren and White [ 50] for detailed descriptions of these instruments).

Molecular Genetics and Metabolism 112 (2014) 87-122



susngers SREZ Wﬁ%ﬁ JRE (maplesyrup urine disease, MSUD)

» ZRARRAS IEOEIEIRSEE (BCKD) syspemesras (£2) mat
ZEE TN THREEtRE, SHMEEERE  StomRsiss (E1)
BRERAR. SEaRiMERRRETy SRS (E)

o EIRZE. off-1-EENBcIRRRE
REIERg, EARMER; mBEFEMA3FPsL
R ERKERS.

- [eARSREE) VEIREENE, PR
IRIGRFRACETEERR 5, NRKRAIE
ZEHRRiaYy, BEE) LEARIZEL.
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IR PRAFALE . LHR=ERE
o IXAEIRER - X EFEBKERS
- IEFREME - MFFIE=FERIES
- HE. EBE « IRSZHERERFNENRR IS
- FS/RAK « FRDNPHIZZEFAME
 SKIET - FREA(RIS S
- BIREHIR - H&E24 iy, E+B=+5I18
- EiE. EiK =S ESHRIT 340 pmol/L EREIE
o PIXENITE =& ER>5umol/L
« TNHELRER
. ﬂﬁ%%iﬁ
A . R, (SRR
- KBERE
- fX95
A KEBIES « REVERIIES
- RIEMRTEEIRSR  « A(ERTEHEA

BRI

X iEoERER R = A
BCKAD;&E{E

0%-2%

3%-30%

5%-20%

2%-40%



AN \;\\\,NJL WEs e S\ *
agARErey RELESH ¢N$EJ7.K‘J-:EQ' = k 'L/? Lﬁ

25HY HE A= %= Z84y
=22k c.1312T>A
s BOKDHA S
A COHECEEERRR  45% BREESESH  c.1312T>A
(E1 aTER) BTSN  SNE TR
c.548G>C
I5Zivsxin C.832G>A
N— c.1114G>T
W . 35
WEPTE AR 35% 548G>C
(E1 BIFE) BHERSETHHT  ¢.832G>A
c.1114G>T
HRE/EE D HMNEFFIENERTRSE
I=2dlvaxiin

INAEPRAE DBT (MEBSEE 0,
28! FeINER(E2) 5 SE =Ry INEFFIEANEEERK



o IHEERIERYISTT 2o

FEHRER. IMIFERRSRKAMENHER

YRERTT . Bk, IMPERARATT,
MRS,
EF TN
- BEE: FRHBEABEEMI150%; RIAREL50 mi/kg/d, P=254EMIZKEERERANER
TRl 1. BwzKB,
- BHKEFE: TR ER (BCAA) RERRK 2.0-3.0 g/kg/day, #EFORERA(
HEFE), RREKFES, GFRSFEEER 20-120 mg/kg/day (BPFEEL
FKKE200-400 pmol/L) , LAPFRSZERKYE;

WRREIKIHE, TEFIERRERK, RiTSaRIERKI(<5% 50-
200 pmol/L; >5% 75-300 pumol/L),
- AR AR ERER150-400 mg/kg/day
-- B&& & 100-400 mg/kg/day
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FToBCAAYNH . BeiatZ S=@BEC S ;
10-mg/mL 7R, SIS+ SRRINARER (3:2).
EHR\SEE:

--EHJR: 2-3 g/kg/day,

- BENSEEE: X FBCKADESEMEE0-2%E )L, S2RM=E:
65-85 mg/kg/day (Frd=) L), 20-40 mg/kg/day (JLE), 10-15 mg/kg/day (
).

- FENARE . FIXRSIREARER<12, SRRESE>2:1,
“EAEZEB, - 50-1000 mg/day (B1SATPES R EREETIRE)
a7 Bin: IMEEREE<5% 50-200 umol/L, >5% 75-300 umol/L; £[
RERRENSRERAV2GE,; H50 YR, n-3iEIRER .

FF#21E.




INFEFREBCAA, BEE. EHFEER
FoER TS EEA

Recommended daily nutrient intakes of BCAA, PRO, energy and fluids for individuals with
MSUD when well.*

Nutrient
FiR =Rk SRR SRR EH 0 BEE 7K

mgkg mgkg mgkg g/ke kcal/kg  mL/kg
0to6 months  40-100 30-90 40-95 25-35 95-145 125-160
7to12 months 40-75  30-70 30-80 25-30 80-135 125-145
1-3 years 40-70  20-70 30-70 15-25 80-130 115-135
4-8 years 35-65  20-30 30-50 13-20 50-120  90-115
9-13 years 30-60 20-30 25-40 12-18 40-90 70-90
14-18 years 1550  10-30 15-30 12-18 35-70 40-60
19 years +" 15-50 10-30 15-30 1.1-1.7 35-45 40-50
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CETRERL
FAmEER Isoleucine
s Methionine
EER Threonine
T PN 0Odd chaln fatty aclds e
E’é&ﬁﬁﬂﬁﬁ& Cholesterol ______... Z- - - -» Proplonyl-CoA
AEEAS 1 ,
Biotin
MMA « Do MatATalnyh 7--== D-Methylmalonyl-CoA
S - - .
$ %ﬁ—ﬁ& CoA hydrolase l‘ Epimerase :I mut®, mut
MCEE |

Q&g%@ﬁ%ﬁﬁﬁkﬁ’é

Tl

12

R

FRER

AR

1E

Mitochondrion

Lactate <—» Pyruvate

-
—

P ad
M ;late Cltrate
Fumarate lso}ltrate
Succinate-
CoA ligase J
Succinate ~ SUCLAZ,

" L-Methyimalonyl-CoA —

EJREECH1A, B ERPE

-
——
——

- e

-—
—
—— o —

Lysosome
cbiF cbiC cblD cblD MMADHC
LMBRDI MMACHC MMADHC variant 2
Cbl 11l ——— Cbl I11(?)—— CbI II =) 2
) [ a =)
variant 1
' RTSHFR
cblE e RAT B
cbiE BT
> SRANE
> RLESHEBAE
Transcobalamin 11-Cbl Homocystaine MeCbl . NaiSSonkes A BAER
EREESH eality cblG FREER BRI
MTR —
I%

http://www.ncbi.nlm.nih.gov/books/NBK1231/



MMA = methylmalonic acid
PA = propionic acid

Mut = mutase

Cbl = cobalamin

TC-Il = transcobalamin II
IF = intrinsic factor

OA = organic acids

AC = acylcarnitinE

CBC =complete blood

count

REFEE 1
N Mg, BB, M,
1E . MR, TR, me
. i, ERERR
R
MR
M FR R
mEB12

| !

RERTE N LR
AR - P Dt

} |

MMA

(mut®°, mut 2
cblA, cbiB, SUCLG1/A2

3
cblD-var2) Senign M

} |

MCEE

HAEB12 BeE. &
AR 3E (K526
RER R e
M1 f%ﬁ—m

| }

cbIA, cbiB,
cblD-var2,
mut-(?)

} !

mut®, mut
cbiB

| | }

FER_R11 AR — 1
R MR- e
| ! !
e B
i ] 3B 12HS
TC-11, B12 def cblF

| |

A ZEBI12 fgEtE. &
AR IE E3E gy il
BRER R 1-- FRER -

FIESEBEER 1 - | FIELEBUEES

| !

cbic TC-1I,
cblD, cblD-varl IF,
cbilF Imersiund-Graesbeck

!

EEElE. [14CIARRENRIS. CBIAMEIHIE

BRI

http://www.ncbi.nlm.nih.gov/books/NBK1231/



ARARETPy  RILEEN

A

J

. _
R E

M=

R RAM A
eSS

Z)LE (Bi-Foh) /

mut®, mut™, cbIB

B1o- }i}"_FU / CblA cbID-
var2, cblB, mut~ (/D)

RE (pFE) RERT
F& MAE

AER_BiHiEARIEE
(MCEE) &=

IEE

RERTBIRE

7 il fRER&
3
1,000-10,000 mmol/mol Cr 100-1000 pM ;Rim:ﬂm 2
100 — 1,000 mmol/mol Cr 5-100 uM --
10-100 mmol/mol Cr 100 uM --
50-1,500 mmol/mol Cr 7 uM --
< 4 mmol/mol Cr <0.27 uM 0.59 uM

http://www.ncbi.nlm.nih.gov/books/NBK1231/
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217K, EBfRREEL, 4 IIVEREFNBRMR 1

fiKET, FBRk AR, §5E10%E12.5%EEE AR, W1
s, AIINAREER, YIEKEBEREEL SRS,

UEAEZ: B MKEREL, §RBKIEIEB,, 1-2 mg/d, B, 100-200 mg/d, B,
100-200 mg/d, £E#)2 5-20 mg/d;

PTG . FRBKIELE 200-300 mg/kg/d, CARPIIR(AZ+=E:T) 100-150
mg/kg/d; /DB CoARYERES.

MikENT: FEAEMHER P SaERIE

R R [UMEHIE*NFTRERR0.5 g/kg/d, FiEIENNZES-1.0
mg/kg/d,
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FER_RIERST aes

REEM:

-FEH. SEERER;

- fREIG. . B, BEUBRAIEAN, SR,

- RAERR: B2, . BE;

-EHE: MO0.5 g/kg/dFFIRIEINZE 2.0 g/kg/d (B2)L), 1.5-1.8
g/kg/d (%1)L), 1.0-1.2 g/kg/d (Fi&R)L);

- ¥ TR YIRADEEE S,
“HEAEZEB,, 1591 mg/d, 5-10d; BB NimghiR, 1-3Riw,
RIR(Z2~EiT): EBR50-150 mg/kg/day, iE/HERNCoARIERER.
MEZ=: iEx. PEROR, 1IIFZEEEFSERER.
e iHE8Q10, #EAEE,
FFRE /A0S AEFE1E.




18

LYSINE <

Low lysine diet

Blood brain barrier

\ TCA cycle

4

Liver

WY ¥ y; ﬁz‘i =
7z DL
e }j,_ 5117_KJIE
TRYPTOPHAN
Fenestrated endothelium |
Arginine LYSINE <= .
/ 2-Oxoglutarate / pem,,,-som,\
AASS :
v Clofibraje v
Saccharopine I_ Pipecolate
AASS 1| =» PPAR l PIPOX
2-Aminoadipate-6- _ 1-Piperideine-6-
semialdehyde \_  carboxylate
I 1 AASDH \
Mitochondrion ottt st
I AADAT
2-Oxoadipate Cytosol
OGDHc !I 4 j
Glutaryl-CoA » GA X%
Carnitine N .
@l Carniting o R —HiH
g;gconyl—cw\ e ——— » 30HGA 3-FFEX_B 1
v —
Crotonyl-CoA UZ—E%'E%EEA
IS EgER =
v

2-Aminoadipate-6-  _

Peroxisome

LA LL S
.

> Iﬁ_'— Arginine
Twll Y

Clofibraje v
Pipecolate

i

semialdehyde

_ 1-Piperideine-6-
____ carboxylate /

Mitochondrion

] Aot |

2-Aminoadipate

II AADAT

v

K TCA cycle /

T Il 2-Oxoadipate Cytosol )
Glutaryl-CoA > GA X_ER 1
‘Carnitine cspe X B
co'nyl-CoA e ———— » 30HGA 3-FEK"ER 1
& /
Crotonyl-CoA

NMDASZ{ZK

Brain



SsAsEse  RILESH }ji:@*ﬁjﬁ El /I:E };E%f)ﬂb

B AR KER ZRIN3-ZRE X —BRES M EHE
FHIER,
IEEZ&%(E: [MiEC5DC 0.03-0.14 pmoliL,

FRGA 0-4 mg/gfllEr

FR 3-OH-GA 0 mg/g ANEF
HRERFKAMRE . EER)LTHE) LEIEEE) LR
HAikm, RIAINKDET. IKDA 2. (7K. B
Skik. REE. BEAXRBERE, BIVEESR
EtEHEERRE, HPEaEBttENiRETTE,
B LREL0Z Wt TS5 FER ReyetFRMERAE.
SCINERE: UBMEER+ES. (KM, EERFS.
FIPRF IS RIMES.
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- KHXERH: RSB EERaIEE;
|HER: BARY--EEEHIEN(0.5-1.5 mg/kg/d);
ToER BRI EREC S --EHRE(2-3 mg/kg/d),

. #MFEHEEZEB,: 200-300 mg/d, BILMBHESEEMS-RE
HRERL,

- #MNFEAFHS50-200 mg/kg/d, NERK _ERSRRAIESS IR
B, FREEMHYIRINETR,

« NUERLIE,

JHT
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O AN *ﬁ}?}f*,\r—(glycogen storage disease, GSD)

agAREery REILESH

N\

LEe
Nt

N\

|\ S57%
74

\

‘{
g

MEIR Lysosome
- —HEREBINE Ty BR & o d -
DI Glycogen \ (GSD VIl and 1X, X-link
m@!ﬁm@

:&E{gﬁl H$HE\ Glucosidasep GSD Il
. FRiEXEER aee b

i, ERETREER
s, FEis

Branching Enzyme Liver Phosphorylase (GSD Vi)

Muscle Phosphorylase (GSD V) KLV g
Glycogen Synthase AEHER (LB

HJ?AEEEE M

UDPG

[RRERE, Wi ﬁmgﬁﬁ* En emr:r(‘ésggm ) Bt
HF ﬂﬂ:@ . H_IXI_}T""_ 4 Glucoso-1 -P
j: RE A -6-EAEE llver Phosphoglucomutase BE RN E
o ;/]j\;éj\l?) ;_jilg . SaiE Gh:cose-(g-ggcijphatase
« TEEEFEENT  Glucose e Glucose-6-P ¢ pisE RS
Glucose-6-Phosph

R A B R Transporter (GSD 1B
11 B (%), i@ RIE GBI prycroses-P 6-BAEATREE
'%Elp WE% ! To blood In brain and muscle AN PAA
.YFJGE %o m FFR B g Phosphofructokinase

Mml*[“”ﬂo (GSD ViI)

1,6- _IEERERAE Fructo!e-ts-P

http://trialx.com
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fsEF pois AR P

GSD 0 (Aglycogenaosis) Glycogen synthase (12p12.2)

GSD I (von Gierke disease)

GSD 1la Glucose-6-phosphatase translocase/transporter (17g21)
GSD 1b Glucose-6-phosphatase translocase/transporter(11923)
GSD 1c Phosphatase translocase/transporter(11gq23-24.2)

GSD Il (Pompe disease) Alpha-1-4-glucosidase (acid maltase) (17925.2-25.3)

GSD Il (Cori disease, Forbes disease, [RHIM4EFERITFR, Amylo-1-6-glucosidase (1p21)
B AR )

GSDlllaand b Phosphorylase limit dextrin accumulation
GSDIlllc Glucosidase Activity Loss

GSDllld Transferase activity loss

GSD IV (Andersen disease, xfiligfR=, z8kiEtf®m). Amylo-1,4 to 1,6-transgluosidase (3p12)
GSD V (McArdle disease) Glycogen phosphorylase (11g13) (myophosphorylase)
= FreE) LERZET

BRMEAS

BRANSMH AR IR EER

GSD VI (Hers disease) Liver glycogen phosphorylase E (14921-q22)
GSD VIl (Tarui disease) Phosphofructokinase enzyme (12q13)
ANEL (12q12)

FFAREEY (21923)

M/VRFILF4EREEEY (10p15.2-p15.3)

GSD with phosphorylase activation system defects X-linked

(VIIL, IX) (BEERICEER R A EhPR)

XIEGIFT AR RABB ERPE (a subunit, Xp22.2-22.1)

EAREIRITIEANARBECAEETRIE (beta subunit,

16g12-q13)

B EOIRTAEBERICAEBTRS (9amma subunit, 16p12.1)

GSD X Cyclic 3’,5° AMP-dependent kinase (17q23-24)
GSD Xl (Fanconi-Bickel syndrome, GLUT2 deficiency) Glucose transporter 2 (3926.1-926.3)

GSD Xll (aldolase A deficiency)

el

AR

AR
AR
AR
AR
AR

AR
AR

AR
AR

AR
AR

AR

AR
AR




NEEH

TRIREFERYATT
| FONEY: 4ESFIEERIMEKYE, AIEER+ES, FFMAE.

- RESREERS, HemaE, BRFERFERKIS
¥, EAXKEM (<2%:1.69/kgl/dh; >2%:1.6-2.5 g/kg/6h), PRI
va. ZLHE. [EREERA, IBINERKEEA.

- /N, THERSY. EFNE. A EEEEnE, 9-
12 Btk aERAEKIEM.

HEi: 98-, RKUEMER, BRREZUEED, B
RiEsl. VIOV A EREE it RIS 2B,

- XUERTT: MMRERSHE/ILAEERSERNEY, WaYIRN
fE. B, BB AE.

- FTiEREtE, EREIETT .
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Hypolactasia polymorphisms
(MCM6, exon 13)

CLD mutations

(LCT)
S$218fsX224 Q268H G1363S Y1390X S$1666fsX1722
AIC-  GIA- GIC- TiG- C/- (! g |
14176 14107 14010 13915 13910 =1
: : : : : : : : : IIIIIIIIIIIIJSH LCTWMI I 1 LCT mature IAEI
CIT- GIA- TIC- CIG-
14091 13937 13913 13907 _t 't
V565fsX567 S688P R1587H E1612X
S = signal peptide

A = membrane anchor
C = cytoplasmic tail

)| AR,
50 | BT ARES S L E RS, RS

55 IR FLIEREIE T,

Annals of Medicine. 2009; 41: 568575
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15 > HJIA

B . =120 =
S Mean 81mL/min Mean 83mL/min
E -80
. FCILKEH M40
- gubmpiExazoan | 1N
“ — S5 emls

m&::.ul
C

Mean 82mL/min Mean 77mL/min

-120

- BIVERE
- HDHIFSRIIR UL

- B BEERmE, &
JONECRYIXBS

Time: 30min postprandial

. =CMm/s

MRIEZEMER
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e e EEEANERFRTIRENBNE

W eI eI VEns FEY =
EZYES R ESEEE T 107050 mgFR3; == 3
EYIETRZAE ; 1 mghiREE ; 5-20 mg/day
EYERNERDRHRS; FRiKEs (_H’Et%ﬁlﬂﬁi EYERNERTHZ: 5-10 mg/kg/day,
SRV BT IE, =EEY—EE7)
MER KA FELAGRAMERE(L 1505 mgR5, %75 5-30 mg/day,
REEREPRIRERZ
MR “SUEIEAIRESERZE; 5, 10, 158025 mgRFl;,  =EMMERRAR: O/, BiA 150-200 mg/day;
G-BFENSM UMPSEBRZIE (BE 10 mg/mLiESHAR; 22 )F0)LE: 50 mg 810-15 mg/kg/d; BLEAYEST,
R) MIERAE) ; 50, 100, 200%0350 mg#s 1.5-7.5 mg/d.
T ERESMEBRZEE ; 7 (FE) . Hﬂﬂﬁr‘ JiE: 5-15 mg/day MR, ExE#iKESTERMA
BRRSNEBHZIE ; R,
EEEHERIREAR ;
M ER S = AR TE MR 2 i
PEERH ;
BRE{CERA.

FRehig= EhRR B AL,
(4E4£2=B12)

Ui 1741 MRS 52 i ;
PEEREER S PUESERZAE |
ML MRS A AR
MEIBEE e W S S ER R AL

EBTRZIE
R EEEERE1E

1 mg/mIBSA KBTI EET;
10 mg 551,

AESEST: 1 mg/d;
FB&: 10 mg &§X1-2)R.

25, 40, 50, 100, 250%0 BiiwEABEALEBTRZAE: 200 mg/day ;

500 mgFA 5 ;
CP&R#%&200 mg/5ml,

B RR(R R4 BR: 100 mg B#BKiEST, CARITE30
mo/kg/day, KHERIETT: BIRBRMREENE, —
1%%2)1.15-30 mg/kg/day , FrEE) LERARIA200
mg/day , B A500 mg/day;

IR N B S B R B L B EsIR = E: 300-600
mg/day;

[RAMEEREN1E: 5-10 mg/kg/day,




NP T Y =% A =] > e
ssAxmsey  RELESR é&::%ﬂ]iﬁ A _..FI - Tm1g1tl§jjﬁ
RGN T TENE HIES FE
BRI R BRI BEAEBW AR1E 50 mgR ¥ 30 mg/kg/day, 933-4R&ZEA(FEFI3-5K;
(PLP) 30-50 mg/kg/day, 34-6)R{EF
ZERER X _BRFRIE ; 25, 50%0100 mghR#l; [X_BRFRAE: 100-150 mg/day, 532-3)KARFA;
SEEIHISASEBIRZE; 400 mofkE. ZHEHMEAIR SBESIRZE: 100-400 mg/day, %3
LRIRE SIURLTRRA, 2-3)RARA;

PR — #%8

£ (Kuvan)

TSRS

fbg=

2R

(#E8Q10)

#EEZRC

A ZEE

RAERERIET T ISR
I [ N FZ R RIS R A 2R L AE

BHATR NI TS ;

BHAS BFERS;
BH4/z N K I B BRI

WRRE = I N MHEANARE FRIE ;

W& = S A R EER R S B TR

ZREMSZRAYIBLEREA,

BEEYHEEEQLORRE.

B EHBAE BSTRZIE ;
Hawkinsinuria;

ERREERIMAESS 1L,
BUTH S AEBIRZE.

100 mgH7l.

50 mgh#l.

50, 100, 250%0500
mghR7l ;
100 mg/mi§t5,

50, 100%0200 mgixk

100 mg&7l;
100 mg/mIAYEtHl;
1 g8ER.

150 U/ml &1551;
100 mgpse .

R EAISAIRSEREL=E: 10 mg/kg/ day, 533
RARFE , &AKitE 150 mg/day;
SRS SUR1ERPE: 3-20 mg/kg/day, 73 3)KBRFE.

BHAfRTHIRALA: 20 mg/kg/d , +2d;
Efth: 10-20 mg/kg/day , MSMFRASZEKTE, FLA
IHEZERIE,

BH4fAEHREE: 20 mg/kg/d, iE2d ;
Hifth: 5-20 mg/kg/day, ETNFRAEEIKTE, FLAL
THERIE,

FIE2%75: 100 mg/day, 10 mg/kg/day;
SEEIM10 ZJ1000 mg/day,

FIEL2T, B 200-600 mg QID, JLE: 2-15
mg/kg/day BID;
Hfth: 30 mg/kg/day, Ef=it&E2000 mg/day .

APt HBAS EBERZIE: 100 mg/kg/day;
Hfth: 200-1000 mg/day,

BHTHRASAEBIRZAE: 10 mg/kg/day.,
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