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[.Lg phosphorusfhfmg wet weight retina to 5·7 [.Lg pho:;. 
phorusfh/mg wet weight retina, that is, a 3·3-fold increase. 
Alth~mgh tJ;e Na-K ATPase activity is considerably 

lower m the 1mmature as compared with adult retina, 
nevertheless, if the hypothesis put forward earlier were 
true, the fact that it is present would imply that thoro 
.~hould be some calcium effect on the immature respiratory 
~.·ate. 

Results obtained with rabbit rotinrel have indicated that 
th~ respiration affected is that derived from direct glucose 
OXIdatwn and that (as in the rat retina.10 ) this forms only 
ao per cent of the respiratory activity of the immature 
tissue. Considering the fact that there is a 2-3-fold 
increase in the rate of respiration during maturation and 
t.hat glucose oxidation then forms 60-70 per cent of tho 
total'· 10

, this actually corresponds to an approximate 
6-fold increase in the rate of direct glucose oxidation via 
the tricarboxylic acid cycle. 

Thus it is apparent that both components of the system 
under consideration are substantially lower in the imma
ture than in the adult retina. Furthermore, although, 
relative to the amount of glucose which undergoes direct 
oxidation, the calcium-inhibited ATPase activity is 
actually greater in the former tissue, this is also true of the 
portion of ATPase activity which is unaffected by calcium, 
and it may be that the relative level of this latter enzyme 
in the immature tissue is sufficient to maintain the con
;;tancy of the respiratory rate when calcium is present in 
the incubating medium. 
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A Sulphuric Acid Reagent for the Colori
metric Determination of Testosterone 

THIS conununication describes a new, simple, yet 
::~onsitive and very reproducible technique for the spectro
photometric determination of testosterone, surpassing the 
known specific roa<'tions with sulphuric acid reagent.~1 -7 

with regard to precision, sensitivity and homogeneity of 
blanks. 

Heating the steroid with the roagent and subsequent 
shaking with diluted acid results in a stable blue solution 
with a greenish tint and a specific absorbance spectrum 
with a. strong peak at 620 m[J.. In the range of 1- 20 (.Lg/ml. 
the molecular extinction coefficient e:m = 14 x 103 is by 
low coefficients of variation (C V < 4) independent of th0 
testosterone concentration. Various steroids have been 
tested with respect to colour developed and molecular 
extinction coefficient, indicating that the reaction is 
nearly specific for testosterone, cis-testosterone and 
:mdrost-4-ene-3, 17 -dione. 

The sulphw-ic acid reagent comprised 25 mg NH.Fe
(:~04)2+ 12H20 dissolved in I ml. of a solution containing 
1 mg per cent KMnO, in 20 per cent sulphuric acid heated 
in a. seething water bath for 2 min, cooled and brought to 
11 volume of 100 ml. with concentrated sulphuric acid 
( 1·84). Stored in a refrigerator the co low-less reagent is 
stable for at least three weeks. 

To a solution of l-20 [.Lg testosterone in 0·02 mi. ethanol 
0·5 mi. reagent is added. The mixture is heated for 5 min 
in a seething water bath and cooled for 3 min in an ice 

water bath, 0·5 ml. 3 per cent aqueous acetic acid is 
added, and mixing is performed by gently shaking. The 
absorbance is measured at 620 Ill[.L against a blank con
taining all reaetants except steroid. All ohemicals used 
wero analytical reagent gmdo. 

The foregoing method represents a basis for the determ
ination of testosterone in biological material. 
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Effect of Growth Hormones on the Development 
of Invertase associated with Cell Walls 

THE enzyme invertase has boon shown to develop iu 
washed rerated slices of storage tissues of higher plants1 ·"· 

Using Jerusalem artichoke stem tubers• we have shown 
that this development is likely to be an expression of 
protein synthesis as it is suppressed by known inhibitors 
of this process. 

This communication reports that invertase synthesis by 
aerated slices of artichoke tuber is markedly inhibited by 
indolyl-3-acetic acid (IAA) at physiological concentrations 
(Table I): this is of particular interest since the enzyme 
appears to be associated entirely with the cell walls 2 •3 , 

and has defied attempts to render it soluble. The hormone 
has no direct effect on the aotivity of the developed 
enzyme. 

Various comp01mds bearing some relationship to the 
IAA molecule, and of some physiological significance, woro 
tested for comparable activity (Table 2). Apart from 
indolyl-3-acetonitrile (IAN). none of these approached IAA 
in inhibitory activity, but both indole and hydroxyproline 
had significant effect. It has been reported that certain 
ohelating compounds simulate IAA in biological activity•: 
Table 2 shows that two of them were inactive in this 
system. The comparison between proline and hydroxy
proline is of particular interest; hydroxyproline is a 
known constituent of some coli-wall protein5 , including 
t.hat of the artichoke•, and Cleland7 has recently reported 
that hydroxyproline is an inhibitor of auxin-induced cell 
elongation-an effect which ho ascribes to interference with 
protein metabolism. Tho hydroxyproline of the cell wall 

Table 1. Effect of IAA on invertase synthesis. Slices of artichoke tuber 
sltaken for 24 h in IAA at, concentrations shown. For enzyme assay disks 
were transferred to 0·025 M sucrose and reducing sugar estimated after 1 h 

Concentration (M) of IAA 
Water control 
10-' 
5 x w-• 
5 X IQ-• 
5 X 1Q-G 

5 X lQ-< 
10-• 

Percentage inhibition of 
invertase synthesis 

0 
15 

8 
13 
35 
70 
78 

'fable 2. Effect of IAA analogues and other compounds on invcrt:>-<>e 
synthesis. Conditions as for Table 1 · compounds used at 10 ' M 

Percentage inhibition or 
invertase synthesiH 

Water control 0 
UA W 
IAN 66 
Indole 43 
Tryptophan 5 
sodium propionate 0 
Pyrollidine 2 
Proline 7 
Hydroxyproline 34 
Ethylenediamine tetraacetic acid • 5 
8-Hydroxyquinoline• 7 

• Chelating agents. 
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