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Many cases of inborn errors of amino acid metabolism have been described 
[1] _ Perry et al. [2] described camosinaemia, a metabolic disorder associated 
with neurological disease and mental defects involving impaired cleavage of 
midazole dipeptides. Sjaastad et al_ [3] found elevated concentrations of 
nomocarnosine in cerebrospinal fhrid of family members having spastic 
paraplegia. 

In such cases, identification of camosine (p-alanylhistidine) and homocar- 
nosine (~aminobutyrylhistidine) in physiological fluids was complicated. 
Perry et al. [4] described two-dimensional paper chromatographic and high- 
voltage electrophoretic methods, but they were time-consuming and only semi- 
quantitative_ They also used an amino acid analyser to identify these peptides 
[4] _ Camosine and homocamosine were eluted after 1,111 and 1,114 min, 
respectively. As each peak width was about 10 min, it was difficult to resolve 
the peaks completely as the difference in retention times between carnosine 
and homocamosine was only 3 min. 

Adriaens et al. [!ZJ reported the identification of these peptides with an 
amino acid analyser using lithium buffers. The peak resolution of the peptides 
was about 50% and the retention times were over 21 la, 

In this paper, we report the determination of carnosine and homocamosine 
in physiological fluids with a high-speed amino acid analyser. 
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EXPERIMENTAL 

Materials 
aosine was purchased horn Tokyo Chemical Industry (Tokyo, Japan) 

and Lhomocamosine sulphate, 6-amine-n-vale& acid and D-ghlcosamtic acid 
fi~rn Nakarai Chemical (Kyoto, Japan). Titanium(III) chloride was purchased 
from Pierce (Rockford, IL, U.S.A.) and other reagents from Wake (Osaka, 
Japan) and Nakarai Chemical 

A standard solution of ninhydrin-positive compounds was prepared as de- 
scribed in a previous paper [6]. 

Amino acid analysis 
A Hitachi 835 high-speed amino acid analyser equipped with an autosampler, 

data processer, graphic printer and recorder was used. The experimental con- 
ditions are summarized in Table I. The programs for changing the buffer and 
temperature were modified following the Hitachi instruction manual. 

TABLE I 

EXPERIMENTAL CONDITIONS FOR AMINO ACID ANALYSIS 

Column: 250 x 2.6 mm LD. stainless steel, packed with Hitachi Custom Ion-exchange resin 
2619_ 

Flow-rates: pump 1 (buffer), 0.275 ml/min (190 kg/cm’) 
punip 2 (ninhydrin), 0.300 ml/min (30 kg/cm’) 

Programme: 

Buffer change Temperature change 

l-+2 66min 34 + 43°C 32 min 
2~3 82 min 43 - 47°C 69 min 
3-+4 128min 47 -. 68°C 101 min 
4-c 5 164min 68445OC 153 min 
5-6 191min 45 - 34=C 218 min 
6-l 203min 

Buffer com,~sitionsr 

Buffer Lithium PH LiOH Li Lxl Citric Ethanol Tbio- 25% 
concentration (g/U citrate (gil) acid (ml/l) diglycol Brij3 5 
(N) (gP) (g/l) W/l) (mill) 

1st 0.155 3.00 - 9.80 
2nd 0.255 3.70 - 9-80 
3rd 0.805 3.46 - 9.80 
4th l_OOO 4-40 - 9-80 
5th ‘1.200 7.07 - 47.00 
6th 0.200 - 8.40 - 

Niiydrin reagent: 
Ninhydrin 
Methylcellosolve 
5 M sodium acetate buffer @H 5-5) 
lWanium(III) chloride (15%) 

2.12 35 40 5 4 
6.36 13 30 5 4 

29.67 12 - - 4 

38.14 3-3 - - 29.68 - - - : 
- - - - 4 

80 B 
31 
11 
6.8 ml 
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All of the buffers were passed through a stainless-steel pre-column (120 X 4 
mm I-D_) packed with EIitachi Custom Ion-exchange Resin 2650 to remove 
ZUIUllOlliZL 

Sample prepamtion 
Urine. Samples from a hand-shaped keratopathy patient were used. A lo-ml 

volume of 24-h urine that had been preserved by adding toluene was deammo- 
niated by the method of Benson and Patterson [fl. The residue was resus- 
pended in and diluted to 10 ml with 0.01 N hydrochloric acid. 

Cerebmsphd fhid (CSF). CSF was obtained by lumbar puncture from a 
patient with Reye’s syndrome, collected in a centrifuge tube and after 10 mg/ 
nl of sulphosalicylic acid had been added, was centrifuged at 10,000 g for 10 
min. The deproteinized supernatant was analysed, 

RESULTS AND. DISCUSSION 

Fig. 1 shows the cbromatograms of 52 ninbydrin-positive compounds 
obtained with the Hitachi 835 high-speed amino acid analyser. The total anal- 
ysis time was 195 min. 

Excellent resolution of these compounds was obtained, except for cysta- 
thionin~llo-isoleucine and 5-hydroxylysin~r-hydroxylysine. 6 -Amino-~- 
vale& acid (AVA) (144.68 min) and D-glucosanum - ‘c acid (13.94 min) were 
used as internal standards instead of norleucine, the peak of which overlapped 
the tyrosine peak. These internal standards were used because the sample size 
in the h&speed ammo acid analyser was only 50 ~1, 

The colour yields of camosine, asparagine and anserine were lower than in a 
standard Hitachi KLA-5 amino acid analyser. As the ninhydrin reaction time 
with the high-speed amino acid enalyser was only l-706 min, it was unavoid- 
able that the peak areas at 570 run were smaller than those at 440 nm, and we 
quantified these compounds at 440 nm, as for proliue. 

Camosine and homocamosine were eluted after 175.18 and 177.18 min, 
respectively, and the resolution was about 30% at 570 nm and 80% at 440 nm. 
The colour yield of homocamosine was greater than that of camosine at 570 
run, the peak-area ratios (440/570 run) being 1.26 for camosine and 0.18 for 
nomoczunosine, These ratios were used for the identification of these peptides- 

Fig. 2 shows a typical chromatogram of the amino acids in CSF, A large 
amount of glutamine was present, but the other amino acids were found in 
only ve y low concentrations_ Homocamosine was clearly identified by the 
retention time and the peakarea ratio, which agreed with those of the authen- 
tic compound_ 

Camosine in the urine was also identified by the same method, as shown in 
Fig. 3,. Some homocamosine was present in this sample_ This urine sample con- 
tained many niuhydrin-positive compounds that could not be identified clearly. 
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