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in certain tissues differ physically from those in the liver and thus tend to fragment more easily, should 
also be considered. A recent investigation has in fact demonstrated that liver mitochondria can be 
fragmented by osmotic lysis, resulting in a mixed population of small vesicles derived from the outer 
mitochondrial membrane and larger bodies derived from the inner membrane.‘3 It is of interest that 
the MAO activity could be recovered in the small vesicle fraction, indicating that this enzyme is 
probably associated with the outer membrane of the mitochondrial. 

Departments of Pharmacology and Psychiatry, 
Yale University School of Medicine, 
New Haven, Conn., U.S.A. 

L. STJXRNE* 

R. H. ROTH 
N. J. GIARMAN 

* United States Public Health Service Postdoctoral Fellow (FO-5-1158). Present address: Depart- 
ment of Physiology, Karolinska Institute, Stockholm, Sweden. 

REFERENCES 

1. G. C. COTZIAS and V. P. DOLE, Proc. Sot. exp. Biol. Med. 78, 157 (19511. 
2. C. DE DUVE, H. BEAUFAY, P. JACQUES, Y. RAHMAN-LI, 0. Z. SELLINGER, R. WATTIAUX and S. DE 

CONINCK, Biochim. biophys. Acta 40, 186 (1960). 
3. E. OSWALD and C. STRITTMATTER, Proc. Sot. exp. Biol. Med. 114, 668 (1963). 
4. J. HAWKINS, Biochem. J. 50, 577 (1952). 
5. G. RODRIQUEZ DE LOREZ ARNAIZ and E. DE ROBERTIS, J. Neurochem. 9, 503 (1962). 
6. N. WEINER, J. Neurochem. 6, 79 (1960). 
7. D. F. BOGDANSKI, H. WEISSBACH and S. UDENFRJEND, J. Neurochem. 1, 272 (1957). 
8. H. BLASCHKO, J. M. HAGEN and P. HAGEN, J. Physiol., Land. 139, 316 (1957). 
9. H. BLASCHKO, P. HAGEN and A. D. WELCM, J. Ph.vsiol., Land. 129, 27 (1955). 

10. R. H. ROTH and L. STJJXRNE, Acta physiol. stand. 68, 342 (1966). 
11. R. H. ROTH, L. STJ~~RNE and U. S. VON EULER, submitted for publication. 
12. R. H. ROTH, L. STJKRNE, F. E. BLOOM and N. J. GIARMAN, J. Pharmac. exp. Ther. in press. 

13. R. J. WURTMAN and J. AXELROD, Biochem. Pharmac. 12, 1439 (1963). 
14. C. SCHNAITMAN, V. G. ERWIN and J. W. GREENAWALT, J. Cell Biol. 32, 719 (1967). 

Biochemical Pharmacology, Vol. 17, pp. 2012-2013. Pergamon Press. 1968. Printed in Great Britain 

Comment on microfluorometric determination of monoamine oxidase 

(Received 11 January 1968; accepted 1 March 1968) 

A MONOAMINE oxidase (MAO) assay was recently described by Kraml, in which kynuramine is con- 
verted to 4-hydroxyquinoline and the end product is assayed fluorometrically.’ In our laboratory, 
the use of trichloroacetic acid (TCA) resulted in considerable quenching of the fluorescence, in agree- 
ment with Kraml. Some downward drifting of the readings was also observed. The problem of 
quenching and fluorescence stability can be entirely avoided by stopping the reaction with 2.0 ml of 
0.6 M perchloric acid (PCA) instead of with 107: TCA. Examples of the relative fluorescence of 
standard samples of 4-hydroxyquinoline (4-HOQ) are shown in Table 1, Repeated determinations 
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fail to show any significant differences between readings from PCA-treated standards and those in 
water only. Assays of whole tissue homogenates from rats results in the following activities in 
pmoles/g/or brain, 6.5 to 7.0; liver, 35-41; and kidney, 2.5-2.7. Brain activities shown here are higher 
than those reported by Kraml, but are comparable to those reported by Weissbach et ~1.~ when cor- 
rected for probable differences due to temperature and converted from a wet weight to a protein 

TABLE RELATIVE FLuORESCBNCE 4-H~RoxYQuINoLINE IN THE PRESENCE 

OF PCA AND TCA* 

Per cent transmission 

4-HOQ Hz0 
(mpmoles) 

PCA TCA 

0 0.5 0.5 0.4 

1: 
0.7 0.4 

38.8 4Y.Z 11.6 

:; 
58.3 57.2 18.0 
77.2 77.1 23.8 

25 96.0 97.1 29.9 

* Aqueous standards were prepared to a final 
volume of 5.0 ml and included 2.0 ml of 0.6 M 
PCA, 10 % TCA or water. One ml was added to 
3.0 ml of 1 N NaOH and fluorescence was de- 
termined at 380 rnp with activation at 315 rnp. 

basis. No differences were observed in tissue MAO activities between samples precipitated with PCA 
and those precipitated with TCA, except for the final fluorescence levels and the somewhat better 
stability of the readings in the PCA samples. 
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Necessity of considering body temperature in drug-cold stress studies of catecbolamines 

(Receitied 15 December 1967; accepted 5 March 1968) 

WORKERS in a number of laboratories, both in the United States and abroad, have recently reported 
experiments in which they have administered to rodents drugs that inhibit the biosynthesis of cate- 
cholamines and have then stressed the animals by placing them at low temperatures for periods of time 


