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TARBLE 1}
THTIAMINE SYNTHESIS FROM OME- axp TH-PHOSPHATE ESTERS WITHoOUT ATD

The complete system contained zoo gmoles Tris buffer (pH 7.9), to s moles cysteine, 0.1 pmole
OMD-!* or OMP-PF, o.1 gmole Th, Th-F or Th-PF and 5 mg protein.

Thiamine formed

Substretes . mpmiale R
OMIE-P 4+ Th-I? 1.4
OMP-P -+ Th-1'1? oy
OMP-P -+ Th O
OMP-PP 4+ Th 1.7
GMP-1'P> + Th-1' 3.2
OMP-PPP 4+ Th-PP 222 -
oMP" + Th 1.3

* Original eomplete system containing 1o gmoles AT and 1o pemoles MgCl,.

thiamine formes consists of free and phosphorylated thiamine and the enzyme system
contains phosphatase activities.

The authors wish to thank Dr. A. Fuyira for his advice and encouragement and
also Dr. . Lrpvaxy for his kind revision, and to acknowledge the suppori of a
grant from Scientific Research of Education Mintstry.
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On the bhiosynthesis of felinine

Darra AND HARRIS! noted the existence of a new ninhydrin-positive spot upon
paper chromatography of cat urine. WESTALL? isolated this material, which he
called felinine, and obtained evidence indicating that its stracture was that of 5-(3-
hydroxy-1:1-dimethylpropyl)cystcine
HOOC. CH{NH,)CH,-5-U(C1,) O, CH,OH

This structural assignment was confirmed by synthesis by TripPETT®.

We have developed ar analytical method for felinine based on an ion-exchange
chromatographic separation, followed by development of the ninhydrin color in the

appropriate fractions, and have obtained evidence that cystine on the one hand,
and either leucine or mevalonic acid on the other, can contribute to the formation

Abbreviation: MV A, mevalonic acid,
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of this amino acid in the cat, The adult cat excretes more than 175 mg felinine/roo ml
urine, whereas none of the other amino acids, with the exception of creatinine, arc
present at levels in excess of 6 mg/1oo mlt. For this reason, application of a 0.2-ml
aliquot of urine, purified by a slight modification of the procedure of WEsSTALL?,
to an Amberlite column in the acid form (0.9 = zo cm, packed with Amberlite IR 120,
Type III, particles 22-35 u in diameter, conditioned and sized by the method of
Haairton%) followed by elution with HCl (120 ml 0.37 N HCI, then 6o ml 1.1 N HCl,
then 1.7 N HCI; collected 1-ml fractions, flow rate 30 ml/h) leads 1o the appearance
of only 2 major ninhydrin-positive peaks. The first, which corresponds to felinine
(established by comparing both on the column and by paper chromatography in two
solvent systems with a sample of natural felinine; appears at approx. 140 ml, and the
second, corresponding to creatinine, at 160—165 ml.

With the belp of this analytical method, it was possible to show, as may be seen
in Fig. 1, that the administration of cystine, leucine, or MVA to the cat markedly
elevated nrinary felinine excretion.
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g urinary excretion of felinine in the cat.
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o \ use) dissolved in phosphate buffer, in-
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al- '™ ci- (di el i} -
DAYS

We have obtained confirmatory evidence for the participation of leucine and
MVA in felinine biosynthesis by utilizing 1*C-labeled compounds. Table I shows that
significant activity is found in felinine when either pr.-"2-#Clleucine or prL-[2-1C]-
MVA are injected intraperitoneally into the cat. In .. - radioleucine experiment,
felinine was tne only compound in the urine contairing significant radioactivity.
With pL-T2-1*CIMV A, however, by far the greater share of the activity in the urine was
cluted from the ion-exchange column in the tirst fraction {o—20 ml). This material
did not give a ninhydrin-reaction, was found to behave in the same way as a synthetic
sample of ni-72-1CIMVA upon paper chromatography and is assumed to be the un-
natural form of 2-BCJMVA. That felinine is responsible for the radioactivity in the
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felinine fraction from the ion-exchange column in both experiments, and not traces
of highly active material, was also established by paper chromatography.

TABLE [
UTILIZATION OF DL-[2-UC]LEUCINE anD DL-[2-HC MV A FOR FELININE

BIOSYNTHESIS [N THE CAT

Tuwtal activety {counisiminf in

Compound injeeted Rudioactive

precursar Isoluled compound -
. .
Di-{z-1C}Leucine” 779.000 Felinine 16,500
- . . LR -
DL-[2-¥¢C Mevalonic acid 070,000 MVA 308,000

Felinine 5,100
oA J
Creatinine 3,000

" 15 mg {specific activity, o.05 mC/mmole) diluted to zoo mg with unlabeled pr-Leucine and
recrystallized. Injecicd 100 mg.
** 13 me (as DBEI salt, specific activity 0.03 m(/mmole} canverted to MVA and diluted to
140 mg with unlabeled pL-MVA. Injected 120 mg.
"** Identified by comparison of the elution position from the ion-exchange column, and the

Ry value upon paper chromatography in feyf. butanol-acetic acid—water, with the values for an
authentic sample of creatinine.

Investigations bearing on the mechanism of biosynthesis of felinine, and upon
the possibility that felinine biosynthesis plays a regulatory role in the metabolism
of MVA or lencine, are under way in this laboratory.

It has recently come to our attention that Drs. Simox Brack and N. Bavmax,
National Institute of Arthritis and Metabolic Discases, National Institutes of Health”
Bethesda, Md., are also engaged in studying the biosynthesis of felimne. In unpub-
lished work, they have found that [MClacetate and prL-[z-MCIMVA can serve as
precursors of radicfelinine.

The authors would iike to thank Dr. James H. SPRAGUE and Dr. KAarL FOLKERS
of the Merck Sharp and Dohme Laboratories for generous supplies by :h of nonradio-
active and ¥C-abeled MVA, and Dr. R. G. WesTarL of the University Col -ge
Hospital Medical School, London, for a sample of natural felinine.
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