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Fig. 1. Skin lesions before (A, B) and ten days after (C, D) biotin
supplementation. Clearly margined erosions were observed around the eyes,
mouth, anogenital and neck before biotin administration.
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Table 1

Biotin concentrations in serum and urine, and serum biotinidase activity

The day before biotin

7 days after biotin Standard value

administration administration
Total biotin (Serum)* < 0.1 5 1.6-3.7
Free biotin (Serum)* 0.2 1.7 04-1.1
Biotinidase (Serum)* * 5.1 48 34-75
Total biotin (Urine)* * * 325 7468.6 4.0-25.0

Unit: * ng/ml; ** nmol/min/ml; *** ug/g creatinine

Oral biotin supplementation (Img/day) was initiated at 4-month-old of age.

MaREIASN R o7z

[ABERFR AT L] WBC 8910/l (FHEEK 6%,
535/ul), CRP 0.0mg/dl, IgE4IU/ml. "% AFR®D
Bz ¥ 210 O M T K% 32 7> 5 methicilline-resistant
Staphylococcus aureus (MRSA) B & UF Candida albi-
cans ZHEHI L 7.

[edF 0, EFFoy—ViEOHE L IRTPHE
B OHT] € F ik, ©FF VERMTH B
BRTA (Lactobacillus plantarum ATCC 8014) % F\v»
TR E R VISVl E L 72, MRS
Broth THiR; 2 L 72FLIRK & € 4 7 > = 260
By (HOKBEE (BK), WH1) % T 18 RefHRE
%, WLEZHIELELF 2 ER L. BY
FF IR R, EHREEF 37 —
I, e LY. EF F =7 —Bilho
WAE L, Wolf 5 "D FjHEIZHE - 72, N-biotinyl-p-
aminobenzoate (B-PAB) &% ¥ 7 )V % 37C T 60
RO & &, BPAB 5 4 i & L 7zp-
aminobenzoate & ¥ 7 Vi FE L L, OD=546 nm
THAAEWE L. RPEERSATIETA 7 0x b
77 7BESHE AR ELEIC LD
11727,

[ABefafeE] OV AEBA 5 MRSA, C. albicans
PR s Niz7z0, IO ZEYHEE # 2,
PURSE, PURRE, HEEIC X 2001757275,
FEIERIZECWE L 2D o7 KRIZTHADN
e, TV RAVINT+— 325128 %R
DS, MEWEORZEL - 72, MIE R E
(& 81ug/dl (FEHEHIPH 59-135ug/dl) & IEH TH -
7o, Mg 4 F 2 iEEEE 0.1ng/ml Al (FEHE B
1.6-3.7ng/ml) & JllEEKELL T TdHh > 72 (Table

1). R AR 4T Tld 3-OH-isovalerate, 3-OH-
methylcrotonylglycine @ FEif: #m & & b 12 3-
OH-propionate, lactate, pyruvate ¥ HEM: BN
R 7z (Fig. 2A). I S ACHY @ JR A HEHERS
i, EAF UAEREE & LTl < BB
MFEEICEEINZZ L EZRLTW A, Do
REDEFF VHEREARIZE VT TNV
RF L7 —VRIBE LB L7
R E & F ¥ 13 32518/ g creatinine  (FE#EH
PH : 4.0-250ug/g creatinine) LK T 2D L h -
72(Table1). X VF 7N HIVEKF Y 5 — BRI
ETHEMIZIZES F Y EROK TSNS, ©
FF o —BRIERE, FOHVEXFY I —EEK
BERRBED S 5 V. MG A F = —LiHEE
5.1nmol/min/ml (3 #& fi 3.4-7.5nmol/min/ml)
(Table 1) L IEH 272728, ¥ F =¥ —¥RIE
FEXTE SN FahVKRF Y T —EHRES
RIBIE TIIIMLTE © 4 F VIR —BRICIEFE TH
D, FEPODHENTH -7
4D APSEFF 1 H Img DWIR%Z B
EL7-E A, H7 ARICIZARE, 5 A BN
1283 L7 (Fig. 1C, 1D). ¥4+ F  WNIkBALEH 7
HHoMmMEE RPEFF VIRERRZNENS0
ng/ml, 74686ug/g creatinine & EH L, JRHPAE
B o R HEME b S L 7- (Fig. 2B). ¥4+ F v %
MR L 256 7 3 7 BRI KIC X 20E % it
L, %57 X0l EOMfL L bicet T
YOWNMRERIEL:, A% AAXVEFRO IV
7 B LT 575, J:5LO CAP-RAST 5o 1
A (6UA/ml) Z2EDTWE DD, 14D EF#
L 72 BUE & IFBRERIE 2 JL OV RS, THALEE IR D 1
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Fig. 2. Analysis of an organic aciduria. (A) Before administration of
biotin. Increased secretions of lactate (LA), 3-OH-propionate (HPA), 3-OH-iso-
valerate (HIV), 3-methylcrotonylglycine (MCG) and pyruvate (data not
shown) were observed. (B) Seven days after administration of biotin, abnor-
mal secretions of organic acids were disappeared. (IS; internal standard, SA;

succinate, 2KG; 2-ketoglutarate)
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FFURZOFEE LTI, RbELrF UHEE
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BORIEBI D X 512G E A+ F ViREO AT %
RTREGD H Y, MIFY 4 F VoW E AT
REEZD.

AIEFNIFFR T AT LA F—LEZ L
NaH, PUFEBHED O FIE E TR A 0D T
WBH T EREFRERERNT WS Z L, IgE KR
MRIETH B Z LGRS, BEMT7TLLF—0 1
DTH L FFEEBEMER % (dietary protein en-
terocolitis syndrome) IZFHE I b L Ez bR
7=,

DHRENZBWTT LIVF =B BE BT
DD B, T I BRI KRBT LV F—5
BOBRIHWONLZ L2 E BT DL, SHBAK
EFD LD e r — AT 52 LR FPHEII
5. HFBEETOBICIETF YO EZE
THEELLIT, WEEMET N E—MERE RIER T
CAF U REZOEED ETEETRETH S
EEZA.
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BIOTIN DEFICIENCY BY AMINO ACID FORMULA NUTRITION FOR AN INFANT
WITH MILK PROTEIN ALLERGY

Yoko Mamada?, Takahiro Murata?, Ayumi Taniguchi?, Yuki Hasegawa?,
Tetsuomi Suzuki”, Kyoko KohdaV, Kiyoto Nasuno®, Toshiaki Watanabe?,
Seiji Yamaguchi® and Akira Ishiguro?

U Department of Pediatrics, Mizonokuchi Hospital, Teikyo University School of Medicine
2 Department of Dietary Environment Analysis, University of Hyogo
3 Department of Pediatrics, Shimane University School of Medicine

We reported a 4-month-old girl with biotin deficiency caused by amino acid formula. Two weeks af-
ter birth, she was diagnosed as having a milk protein allergy. After switching to amino acid formula
from usual formula, her symptoms and laboratory findings became normal. About three weeks after
the beginning of amino acid formula, she developed intractable skin erosions around the eyes,
mouth, neck, and anogenital area. By measuring concentrations of some trace elements, she was di-
agnosed as having a biotin deficit, because of the organic aciduria and undetectable serum biotin
concentration. Her serum biotinidase level was normal. Upon administration of oral biotin supple-
mentation, all her symptoms and laboratory findings were dramatically improved. Since amino acid
formula contains very few biotin, we should pay attention to biotin deficiency when infants receiving
amino acid formula.
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