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Menkes disease is characterized by inhibition of the absorption and transport of dietary copper. The Okayama University
Medical and Dental School uses L-histidine-copper to treat this disease and in the present study, we examined the stability
of the copper histidinate injection solution used for this purpose. High-performance liquid chromatography (HPLC) per-
formed on day 56 following injection revealed that histidine levels had dropped to 90.4%, a non-significant decrease and
histamine levels were unchanged. Moreover, atomic absorption spectrophotometry revealed that copper concentrations were
not significantly decreased (89.7%) between days O and 56. Through visual observation, we noted a gradual increase in
floats from day 42 to day 56, leading us to suggest that the use of copper histidinate be limited to 1 month.

The above results should alleviate any concern about histamine-associated adverse effects.
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MHEORERFEEOWEEES T FICEZHNL, RIFET
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DUyBIXUHOREN, LAY IVOSHER, BN E
BB DA ES L U pH ZZ1LIC DWW THRET L 72D TH
H9 5,
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1. A

L-b A F 7 ¥ (LA T3E0), HALSE Z8 - 2K
AN CRIEHEEE TR, KERILT & U 7 ZRCR DG
ETEW), Ay I 3REE (L b T 2Ew), [
AT U A AKHIY (Borax) (FIGHISE T.300),
N-acetyl-L-cysteine (NAC ) ( Sigma ) , o-phthaldialdehyde
(OPA) (Sigma), 7 F= MY V(EBHEBEEK I B~ b
7 7 1) (Sigma-aldrich Japan) % fi\ 7z, BEEL, $XC
FRfR 2 72 BRI MK S5 2 (simpli LAB ;
HAIVARTEH) ZHWT, A4+ ZZKITA 4 2383
KBLFE S E (4 — P AF — b WA-33; X7 FREE) &
AW TEhLEFNFRL 7.

2. {EFEER

CLAF VB AY I VBEER, Sl
O~ 7574 —(F— 7T —, 85 UER .
F-1050 (W H 2 84EFT), Rv 7, # 7L —%— I RE-
8000 (M iR ), # T 4 © Asahipack ODP50 4 E(Sho-
dex, 4.6X250mm)) % F\V 72, WIS E 1S,
AR S RERT (Z-9000 H 3R e € — ~ v I FIk 65k
FEET(BOH 3L #AEFT) ) % w72, pHllE 21X, pH A —
7 — (28— F )V pH A — % —90 series TPX-90 (MH #L1L
FRRGEET) ) & 2.

3. ARFE

b A F T SR ORI

21) — N F (SCV-W-1600BS (#§) F — 3 = —) ) NIZ
BT HEEHLET, CEMBEFLOML ¥ — 7 — (2
A BAIE VR (R B 2 s AN, 1B kil L O L-
CAFVUEFRLAY - =2 HOTHERLE. 20
B % pH A — % — TpH %2 {ll%F L7225 NaOH Bl &
A T pH7. AIZFHEE L 7214, HSTHABERETA A7
SAaA%HVTEEI0mL & L., #AS LB H%
Millex®-LG (0. 20¢m, 25mm (Millipore Corporation, USA))
THBL, BEBFOBONA TV (VL LBNA TV
#No. 3 10mL)IZ5mL ¥ OFfE - HHILZ., = 2T
FH L 7- NaOH & i1, NaOH % B A KIZHEM L T
1.60g/100mL(0.4M) & L72% D TH % (Table 1 ).

Tablel. ¥ A F ¥ VA ESH W - 5mL/V
(Cu & LT 1mg/mL) DFHE

AR () - =KFf 268.8mg
L-E XRFV 488.8mg
KE ERAEERER WO
0.4M KEE(kT b U ¥ MK B B
& B 100mL (pH 7.4)

HEOBRFZEH LVHTEE

I. HPLCICKDERF YU BLUVEXREZICEHED
HIE

1) VE#ER RS

Borax 23.244g ZFFEL CHMAZMZ, X A7 T X
IFHWTEEILE L, Borax Bl A L2, Ao
ILA A7 5 A 3IZ0PA 134.1lmg 3 X " NAC 163.2
mg & A, 7 b= F1YIL180mL " |Z Borax & ¥ % N
AAARATIAI W TEgILE L, A¥—F—TH
BLCTEESZS2ICERIE. 20BHEYIVRT
TANY =% TG A8 5 & FFEBEEHEE IS
B ORIEWAE AN THE L.

2) B AFT RO

L-Y AF Vv ($#k) #1.5516mg F& 47 L, EHAIEK
100mL = 2 @ L 710 *mol/mL Z#F# L 7-. #D&E
WEBREARL TS5 X107°8 X 81 X10 *mol/mL @ &
AFT R 7.

3) BRY I URHER OB

YAy 3y IRMEIE % 18.407Tmg A L, EEEAIEK
HAATZ7TATIZANE=IOmL & L T10°mol/mL %
HE L7, CoRBeERIEGRLTL X109, 108
X 10 Pmol/mL Dk A ¥ I UIEHER # FAHL L 72,

4) B AF Y VERTESHIGE O R

Y AF Y UEEEIE, v A 20 ¥Ry PR HWTO.1
mL ERE IR, A A 75 A3 TLE10mL & L+
SEAEL.

5) HPLC OHll5E

WE st g, REARIOLL, BT O3 H0. 5mL/
min, G 2% O B F340nm B X UV Gk K&450
nm (ZFEE L7z, AR, 1BEICo& 3D E LN
EL, FOYBHEEFMLE. T, A »EL2ED
WP 7 LER A g I AE L 7

2. BEFREREEICK ZBRPOMRERE
1) SAPERORR

(Cu 1000ppm) (F# T 4 7 7 AMR) % vy, 1 4 v 233HH
KA TEBRERIR L 25, 5038 & U100ppb D IEH#E AL %
B
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2) AH TR

AT T VHESHERI00uL & X A T T A T IZHREL
L, 414 k%t mze£:1l00mL & L7z, ZOEH
Po4mL &Y, 4F K EMRARAT T AT%H
WTAEE20mL L7z,

3) B RF Y SR A O G i I

AEHE A #20pL, #E324.8nm IZFREL, Fa2 Xy
MIFa—T72MH L THRERB L OB T 1 fkico
3[RV ELHEL, ZOFHMEERMAL .

3. BEXFVUHESROZER pH TEIEIE
BB, 5 CIlCaRE L 72 % E (MPR-1010R (8
TR NCTHIMRE L, pH E R AT O R A

23~25CI2 7% o T bl L7z,

4. BRI K 2EBYE LU FEYOREE
U —LVNTHIMRELTH L AF T VREHED 1
HEEOZALZ BRICTES L, BEICTREL.

% Bt 1B

HPLCICL B AF VU BLIUPAY I VEhFE, K
THOLEFNC L B OfliREDF— 21, —T
Bl & 5 HF (ANOVA) % T - 72, Dunnett % B vy THEAT
L7,

i e S
I. HPLCICKBERF YU BELUVERLIVEEFED
%t
HPLC DB OB, HRHRE r=0.9999TH -
720 F7z, BHBESFIE 1 X100 %mol/mL T& - 7-.
Fig. 112, CAF VU BIUILAY I v OEERE
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Fig.1l. EAF TV BLUP LAY I VEERORE
BEBIOFE—-—rEE
& FE (mol/mL) ; L-¥ X F ¥ »(His) : 5 X
1075 ¥ A% I (HA) . 5X10710 fRFFHEF
f (min) ; His © 12.74 HA :15.17

BUAZ7u~ NI A%RLE. Fig. 212, REEED
L6HBEFTCOLAF Ty BILIUPRY I ORI
BAEB L UEREDOELICDOWTIRL.

HPLCIZL B ATV BLUIL A IV EHBOR
AT, AMERPS8HHEF TR AF U ViBEIH
BhZAbid oz, LA L, 56HH TIE90.4% ¥ T
FRPVEFTLTEY, FREZEELTERTF I VDR
BERETP<0.05)2 8o sz, —F, LAY IV
3, FAMEZEIS6HEOVTRIIBWTHRE S
VAR W AR

2. BEFWAKESHI &L BKBEDOIFRE DR
JEFBEREERTC & A KT O O T,
FHEEPS28HH T CIEIMEHERICRELEIRDS
NWahpolz. UL, 56HHTIE, 89.7% F THl O
THEMET LTV, WEEDNT Y FRREH
BERZEIRD LN -7 (Fig. 3).

3. EXFTUHOBRER pH ZEIDEE
CAFTUVEOpH I, T H B> S5 A4 T
PEENCREAT LE6H HIZ1d pH7. 17% 7% L 72 (Fig. 4).
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Fig.4. & AF ¥ V#ESHE O pH ZA1t

4. HIRICK 2B S LUREYORE]

BHIC L 210K EB L ONVEEY OBRET T, HEERDY
H28H B F TRl RDO NG ho72. LarL, 42H
H 2 5l 2 3R S5ED b, # OIRE S EIE
56H H & T4, EihRekotfilizEibs e
7-(Fig. 5).

% =

XV AR, BB O ORI ERIZEE S D
D, ZORKR, EIPRZ L TEFEIIFINRTVERIC
LDV TH L. BEMOGE, EBIRRECHMAED
BEICENAPALN, ZOGVECEFOVEEIZZA.

day 28

ZOBFERITBIRIC L B REEAT, WHERICIIFOHE
BEPEREEZLN TS,

v AF T UL, EEESIDH A\ ik EDTA—41 & BT
RO G BV THANDOR Y AR BT BENL TS L
HAEXNTWEY, —fFMICe XAFY Uik, BAH A
Wit 1B 2 ~ 31\, 1[[2200~1000xg D TH
H5axhb,

HPLCIZL A AF VUV BLU LAY I Y EHEEDIR
HT, FAREBR,L8AHEF TR RAF IV VIEEICHE
BLEAbE o 72h%, 56H H TI390.4% F TRAFED
KTFLTBY, FARERLLLTERAF Y VY ORERK
T(P<0.05) B SN/ (Fig. 2). FD—FT, LA
53 E, RARERD?S6HEBOWTIZBWT LR
Ehhhoi/z, ZOZEED, 28HZHER 5 LiE4ICE
AFIUVERDPET LTV Z ERBESI N, 56H
HETOWRNTIE, LAFIVEEGRE LPoZ LR
5, 28HELBEICHEA KT LALAF Y VId A Y 3
VCEEL T ARWZ EREE NI, A0, EHEN
BT LAGDRAF IV, BAY IV Th Ticgt
L2z EBEICEZARBTH L. ZhiconTid, 4
BFEMIRHTAFETH S,

JEFROGEERTHIC & 2 KIS DO ik B ORGET T,
FHEE» S80I TRASARBICKE LR ETREDS
Motz UL, 56HHTIE, 89.7% F Ci&af =
PETF LTw7zds, MEEONT Y FPRESEERE
RO LN o7 (Fig. 3). 7, BHICL2itES

day 21

day 42 day 56
(e +)

(ZE++)

Fig.5. BRICL 2 & 25V Y HIEFHAR DO EAL

OFl © 2
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L NFEY OBEITIX, FEEZ,» 5280 H £ TidE1t
MR LN o7z, LarL, 420 BH» S EWH RS
LN, TOFEYIIBISHIMS6H H I CTha 2L 72
(Fig. 5). SOOI kb, SEEIMT L, pH2TRES
RN L 72 RN, KRS o8 &KL+~ o 4
RO LT, KBRS ER SN obeEZOND.
i, HHIZ L 2 KBWROZOMET T, 42HH2 S
P SRR S L7z,

AT T Y DOREREE, KEETOMIRE, pHELSE
JOHMIC L BKEW P O - FEYORKE LD, ©
AF T M OERYIBRILGR RS IRTE T 1 A I8 E
FTHZEDNEFT LW DRI N,

—7, G ENLBO AF Yy OREREE LT,
L AFTV AL, MENEEIM % @8 L TIRA TR A% 3 &~
WEALT 5 2 EIIEMDOFETHY, THIZI DAL
AT IVEPEIMNTAIEIZEBA N L ARER &
ZAVMEEME L R EN D, HTE, AV AWFICBIT A
BRI DY A% I > O turnover (2T 5 G RH W & »
b, $HBEIFE LI AT I VIlOBNIZBIT AL R Y
IVAOEERBETAILICEY, BEH) OH
BTG ENEEAF Y VG RIITT AN e A 5
IVAEKRETEEICL 2,
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