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A Note on the Color Test for Pentoses. 

HENRY TAUBER. 
From the Reseczrcli Lnborcitories of t l ie XcLeod In j i rmury,  F l o r e w f ,  S .  C. 

With the knzidine color test recently described' the following 
glucuronates* have been tested ; borneol glucuronic acid, menthol 
glucuronic acid, and glucuronic acid nionobenzoate. When 20 mg. 
samples were employed the test was negative, whereas Bial's test 
was positive with 2 mg. except in the case of borneol glucuronic 
acid which showed a positive test with Bial's reagent only when 
large amounts were employed. Glucuronic acid and glucuronic acid 
lactone gave a positive test with more than 0.2 mg. In  this respect 
the benzidine test resembles Bial's test. 

The new test is based on the formation of furfural. This aldehyd 
gives a red color with the lienzitline solution without boiling. 

In view of the fact that glucuronic acid does not occur free in 
urine, but in  combination with phenols, etc., tlie knzidine test may 
lie used to differentiate bet\~een pentoses and glucuronates. 

9781 
Effect of pH upon Metamorphosing Action of Thyroxine on 

Tadpoles. 

S. H. ROSES. (Introduced liy D. Marine.) 
F r o i ~  the L n b o m t o r y  Divisioii, XoiittJiore Hospital, S e w  T o r t  C i t y .  

The basis for the present study was an observation made in ex- 
periments performed in the spring of 1935 to investigate the finding 
of Zoiidek and Reiter' that CaCI, inhibited and KC1 accelerated the 
metamorphosing action of thyroxine on tadpoles. It was observed 
that. while CaCl,, Ca gluconate and KCl media, all with the same 
pH, 6.4-6.8? as our tap water control medium, had no effect upon 
the iiie t amo rpho si ng act ion o i thy r osi ne , * a1 kal ine N a phosphate __ __  

1 Tauber, H., P R O C .  soc. ESP. EIOL. A S D  ~ I E D . ,  1937, 37, 600. 
* I aiii indebted t o  Dr. A. .J. Quick for  smiiples of glucuronatcs. 
1 Zondek, H., aiid Reitcr, T., K l f i t .  lI~.srhr., 1923, 2, 1344. 
',+ Iiosiiiiii and R,esiiiceiikon h n d  nlso ol,tained nrgntirc resu1t.s with C'nC'I2 rind 

:$ Kosmin, N. P., and Rwiiivenkn, 31. S., 7'1?!dy laborotorii e l ; s l ' r i . i , i l c , r t c t ~ ~ t O ~  

-1 Hellvig, C. 9.. 1 .  Lrtb. r t i i t l  C'li i t .  Xm?. ,  1936, 21, 1131. 

KC1: and Hellwig.4 subsequent l~  olitnined liegatire rtwdts with ( ' ; i ( '12 .  

bioloyii, ~UO,C.? iOl~S7;0gO x o p ( i i 3 t i t ,  1927. 3. ! I .  
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FIGS. 1-24. 
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media, pH 8.4 and 9.6, inhibited, and acid Na phosphate media, pH 
5.4, accelerated the action of thyroxine, Abelin* had obtained a 
similar inhibiting effect, although not consistently, with the alkaline 
phosphate Na,HP04, but the acid phosphate, NaH2P04,  had no 
effect; and he implied that a control experiment with another alka- 
line salt, NaHCO,, gave negative results. He, therefore, attributed 
the inhibiting effect of Na,HP04 to the PO., ion. Our findings, how- 
ever, indicated that the effects of the phosphate media were depen- 
dent upon their pH, and suggested that alkalinity and acidity, per se, 
caused inhibition and acceleration of the metamorphosing action of 
thyroxine irrespective of particular ions. To demonstrate the lat- 
ter, experiments were performed, in the spring of 1937, in which 
a number of different alkaline and acid solutions were employed. 

The tadpoles (Ram sylvatica) were taken from a single brook. 
For the experiments groups of 6 or 7 of uniform size and stage of 
development (no extremities and large tails) were transferred to 
small enamel dishes. The following was the daily procedure. From 
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a h u t  9 X.11. to 1 P.M. the tatlpoles were fed grated egg white in 
fresh tap Ivater. A t  about 1 l’.Y. the tap water was again changed, 
and the thyroxine and solutions to lie tested added so that the final 
volume in each dish was 400 cc. The  p H  was then determined 
colorimetrically. The dishes were kept at  room temperature es-  
posed to  daylight during the experimental period of 5 days. The 
usual criteria of thyroid action on tadpoles, namely, hastened dif-  
ferentiation (growth of  estreniities, tail absorption, etc.) and enia- 
ciation, were employed. Thyroxine, freshly dissolved in distilled 
water with the aid of 1 or  2 drops o f  10% NaOH at the beginning 
of the experiments, was used in the tadpole media in final concen- 
tration of 1 to  20 million. The possibility that thyroxine rni,oht 
precipitate out of the acid nletlia during the 20-hour daily test period 
was ruled out by tests in jvhich even more acid solutions, p H  3 to 4. 
and greater Concentrations of thyroxine, 1 mg. in 1 liter or  1 to 1 
million, were employed. 

Our  earlier observations on tlie effects of alkaline and acid phos- 
phates were confirmed and estendetl. The  alkaline phosphate, 
Na ,HP04 ,  p H  8.2-8.8. retartletl the metamorphosing action o f  
thyroxine (Figs. 3, 4, 6 ) .  There was no appreciable difference in 
the degree of retardation dependent upon the concentration o f  tlie 
salt; this is at  variance with the finding of Abelin’ that lower con- 
centrations of N a 2 H P 0 ,  were inore effective, A mixture of S a  PO, 
and NaH?PO, ,  p H  11, (Fig.  5 ) caused slightly greater retardation 
of tlie thyrosine action than tlitl S a , H P 0 4 ,  p H  8.2-8.8. The  acid 
phosphate, SaH,PO, ,  pH 5.0-.5.-3, on the other hand, definitely ac- 
celerated the metamorphosing action of thyroxine (Fig.  8).  

Confirmatory evidence that the different effects of the a h v e  phos- 
phates were dependent solely upon the p H  of the solutions waq ob- 
tained from the following 2 experiments. The phosphates S a  PO,. 
N a 2 H P 0 4  and NaH,PO, jvere employed in such combinations and 
concentrations as to  give the followiiig range of pH : 11. 8.4-8.6. 
6.6-6.8, and 5.0-5.2, while containing in every instaiice tlie saiiie 
amount of P. namely 70 nig. (Fig*. 5 Q  6, 7, 8 ) .  Comparison of the 
photographs of these groups Ivith that of the tap water thyrosiiie 
control (Fig.  2 )  reveals a difference, as well as a gradation of eftects 
ranging from retardation of the th!-rosine action on the alkaliiie side 
to  acceleration on the acid side : n hile in the phosphate coniliinntioii 
with the pH 6.6-6.8 the tadpoles sho\v almost the same degree ot’ 
differentiation and emaciation as in the tap water thyroxine control 
p H  6.4. 

2 Abclin, 1.: Kliir. Wschr., 1923, 2. 1650. 
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The second experiment was the following. Na,HPO, was used 
in the same final concentration, namely, 0.2% or 70 mg. P, in 3 
dishes. One, to which nothing further was added, had a pH of 
S.l-8.6. To the second and third, HC1 was added to bring the pH 
to 6.8 and 4.8-5.0 respectively (Figs. 6, 9, 10). The range of 
effects from retardation of the thyroxine action in the alkaline dish 
to acceleration in the acid dish, and absence of, or only slight re- 
tarding effect in the second dish with a pH only slightly above the 
tap water-thyroxine control, pH 6.4, is clearly demonstrated. 

The effect of hydrogen ion concentration was similarly demon- 
strated with another salt (Figs. 11, 12, 13, 14).  By the addition 
of  increasing amounts of HCl to a fixed amount of saturated CaCO,, 
a range of pH of 10, 8.0, 6.4-6.6, and 4.8-5.0 was obtained, while 
maintainin- in each instance the same amount of Ca, namely 2.1 
in-. ;is Ivith the phosphate so treated, a range of effects was ob- ? 
tained from retardation of the thyroxine action on the alkaline side 
to acceleration on the acid side; while at pH 6.4-6.6 there was no 
tr ffect upon the thyroxine action when compared with the tap water 
thyroxine control of the same pH. 

Further evidence that alkalinity retards and acidity accelerates 
the metamorphosing action of thyroxine, irrespective of the ions 
employed. \\as obtained by the use of a number of different salts 
ant1 acids, namely, Na2C0, and NaHCO.,, pH 10 (Fig. 15), satu- 
rated 1IgCO:. pH 10 (Fig. 16),  citric acid, pH 4.8-5.0 (Fig. 17) 
acetic acid, pH 5.0 (Fig. l 8 ) ,  HCl, pH 4.8-5.0 (Fig. 19). In 
every instance the alkaline salts definitely retarded, and the acids 
definitely accelerated the action of thyr0xine.t Also significant was 
the observation that groups of tadpoles subjected to the influence of 
thyroxine at the same, or nearly the same pH, regardless of the 
composition of the medium, showed similarity in size and stage of 
metamorphosis. 

That acidity and alkalinity, per se, had no effect, in the h l a y  
experimental period, upon the growth or metamorphosis of the tad- 
poles was demonstrated by the use of some of the alkaline and acid 
media ivithout thyroxine, namely. I\’a.,P04 and NaH2P0,,  pH 11 

9 

__ 
t The observation of Brandtz that the water of the Eugenquelle in Bad 

Kudowa, a German spa, inhibited the metamorphosing action of thyroxine and 
dcsiecated thyroid on axolotls, apparently supports this finding with respect to 
tlir effect of alkalinity. Although Erandt attributed the inhibiting effect t o  “ the  
lh logica l  action of the combination of all the constituents” of the Eugenquelle 
uater,  the fact that  this water is rich in alkaline salts, and that i ts  free COz was 
:rllowed to  escape before it was used, inakes it probable tha t  the inhibiting effect 
WIS due to alkalinity of the water. 

.:Erandt, W.. 2. f. d. ges. e r p .  N e d . ,  193F, 99, 478. 
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(Fig. 20), saturated CaC03, pH 10 (Fig. 21), N a H z P G ,  pH 5.0 
(Fig. 22), acetic acid, pH 5 (Fig. 23),  and HCl, pH 5 (Fig. 23). 

Acidity accelerates and alkalinity retards the meta- 
morphosing action of thyroxine on tadpoles. 

Codusion. 
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Action of Ultra-violet on Members of the Pseudomonas 
fluorescens Group. 

BARTLETT T. DEWEY AND CHARLES F. POE. 
Froiii tlre Department of Chemistry ,  Cniversity of Colorado, Boulder, Colorado. 

The early theory of the destructive action of ultra-violet rays on 
bacteria was that hydrogen peroxide was produced in the medium. 
Oker-Blom' proved that the death of the bacteria was not caused 
by hydrogen peroxide, but by the direct action of the rays on the 
protoplasm of the organism. Burge and Neill' found fluorescent 
organisms to be more resistant to ultra-violet than colon organisms. 
They attributed the superior resistance of the members of the fluor- 
escent group to their power of converting the short waves into 
long ones, and thereby escaping the coagulative action of the short 
waves on the protoplasm. 

The investigation reported in this paper was undertaken to de- 
termine whether the pigment produced by organisms of the genus 
Pseudowzoizns protects these organisms from radiant energy fur- 
nished by a quartz mercury-vapor lamp. 

A suitable medium for irradiation was first considered. Both 
plain broth and lactose broth were found unsuitable because they 
protected the organism from the effects of the ultra-violet. The 
synthetic asparagine medium proposed by Georgia and Poe' was 
found to be satisfactory, 

In the asparagine medium, 12-, 24-, 36-, and 48-hour cultures o i  
several members of the Pseudom.om group were prepared ; 10 cc. 
of each culture were diluted to 100 cc. with sterile water, and 4 cc. 
of the diluted culture were exposed to the vertical rays of a Gallois 
mercury-vapor lamp from one to 40 minutes. Undiluted cultures 
were also tested. Appropriate dilutions of the irradiated cultures 

1 Okcr-Blom, Max, 2. f. Hyg., 1913, 74, 242. 
ZBurge, W. E., and Neill, A. J., A m .  J .  Physiol., 1915, 38. 399. 
3Georgia, F. R., and Poo, C. F., J. Bact., 1931, Z2, 249. 




