
oneorrelated data. This miniscule portion of the brain 
has been deluged with responsibility for a large number 
of apparently unrelated functions (I) ; i t  has been con-
sidered the head-ganglion of the autonomic nervous sys- 
tem, responsible for the regulation of body temperature, 
blood pressure, respiration, appetite, the diurnal rhythm 
of sleep and wakefulness, the sexual cycle, and the con- 
trol of the metabolism of sugar, fa t ,  and water. On the 
basis of the approach presented above, these functions 
may be considered as parts of an  integrative mechanism. 
Thus, i t  is apparent that as the neo-amphibian leaves the 
water and is exposcd to large changes in body tempera- 
ture, immense variations may occur in the metabolic rates 
of the numerous tissue and organ systems which might 
lead to maladjustments of the internal economy. An 
internal environment optimal for 5" C might be wholly 
unsuitable for survival a t  30" C. Since temperature 
variations of such magnitude may occur rapidly in ter- 
restrial poikilothcrms under natural conditions, the devel- 
opment of a coordination center for metabolic adjustment 
would provide survival value for i ts  possessor. I n  such 
poilzilothcrms this center would be charged, not with the 
maintenance of the constancy of the internal environment 
(homeostasis) but with the coordination of changes in  
the internal environment (homeodynamics) to meet the 
demands placed by other changes surh a s  temperature. 
Such a rapidly reacting center for homeodynamic control 
appears to have been developed in the hypothalamus. 
The rich vascularity of this organ makes i t  eminently 
suitable for  sucl~ a role. 

Our studies suggest that homcod~namicregu1a-
tiOns upon the 	 the tempera- 
ture of the temperature-sensitive center in the brain. I n  

the course of time, heat conservation, therm0geniC and 
thermO1~ticmechanisms laid down prox- 
imal the hOmeOd~namiccenter, intrOducil'g a new 
factor: tho relative constancy of body temperature. Un-
der these conditions, the homeodynamic adjustments be- I 
came minimal during the diurnal cycle, although the" 
adjusting mechanisms persisted. Patterns of behavior of 
warm-blooded animals suggest retentions of some ele-
ments of the diurnal cycle of the poikilotherms, Such a s  
the diurnal variations in  body temperatures and the pe- 
riod (sleep). Phenological functions, such a s  
the reproductive cycle, which previously depended in part  
upon the diurnal variations and their annual precession, 
may 	 escape and establish a reproductive calendar in-
dependent of the solar year. 

Although begun as an  analysis of a relationship be- 
tween body temperatures and blood pressure, our studies 
have not only indicated that the relationship depends on 
the central nervous system, but have suggested that it may 
be but a portion of a more general integration. Some of 
these integrating mechanisms may be approached experi- 
mentally in the poikilotherm by producingbvariations in 
body temperature. I n  homeotherms, the superimposition 
of a relatively constant body temperature serves to mask 
the basic 	 integrative mechanisms, but induced hypo-
thermia causes the animal to revert to a more primitive 
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condition and thus exposes the homeodynamic apparatus 
to experimental analysis. 
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Indole-+Acetic Acid and Flowering 

MARIONGREENand HARRYJ. FULLER 

Depar tme~t  of Botany, University of Illinois 

The experiments described briefly in this paper mere 

conducted to test the assumption by Thurlow and Ronner 

(2) that, since a marked decrease in the auxin content 

of plants a t  the time of their flowering has been demon- 

strated ( I ) ,  i t  might be possible to delay flowering by 

externally supplying plants with auxin. Thurlow and 

Banner sprayed soybean and Xan17&ium plants, grown 

Under 	 flower-inducing short photoperiods, with indole 


napl,thalene %,,idmlutions(500 ppm) 


and observed illllil)ition of of flower primor-

dia, a result which lends support to Banner '8 assumption. 

Since the leaves of the treated plants showed pronounced 

ep;,asty and other growth deformities and since the 

inllibitory effect of tile spray mig l~ t  thus be an  indirect 

leaf-injury effect, it was t l~ought desirable to treat plallts 


indole acetic acid by immersing their roots or the 
ends of their stems in water solutions of this auxin 

in order to avoid direct auxin contact with leaves. 
1, tile first of the roots of petunia 

plants (var. Topaz Queen) wl~icll were 7 weeks old and 
wllich were approaching flo~vering time, though still 
without flower prinlordia, were immersed for  24 hrs 
in water solutions of indole-3-acetic acid (200 ppm). 
The plants were then potted in  rich loam soil. The 
first visible flower b r~ds  appeared in these treated plants 
23 days after the first flower buds were visible on the 
control plants, roots of which were treated for 24 hrs 
with water. Thus, the indole acetic acid treatment dis-
t i~lctly delayed flowering, a result which agrees with 
that of Thurlow and Bonner. No signs of leaf epinasty 
or other types of deformity appeared in the leaves of 
the treated plants, nor was there any apparent differ- 
ence 	i n  root development between treated plants and 
controls. 

This experiment was repeated on Lincoln soybeans, 

415 
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with a similar result. The treated plants produced 
their first flower buds 12 days af ter  the controls. 

A second set of experiments was devised to  determine 
whether or not indole acetic acid solutions might in-
hibit the development of already-formed flower buds into 
fully opened flowers. Young inflorescences bearing 
flower buds in various stages of development but no 
open flowers were cut from plants of stocks, snapdragons 
(Rose Queen), annual larkspur (Blue Bell), blue salvia, 
and iris (Sierra Blue), and were immediately placed 
with their cut ends in water solutions of indole acetic 
acid (25, 50, 100, 150 ppm) for  24 hrs;  following this 
treatment, the inflorescences were placed in  containers 
with the cut ends in tap  water. On successive days, 
counts mere made of the numbers of buds which dcvel-
oped into fully opened flowers. The results indicate 
that, in all treated plants, the indole acetic treatment 
retarded the development of flower buds into open 
flowers, us compared with tha t  of untreated controls. I n  
iris, the growth of flower buds was completely inhibited; 
all buds of the controls opened. The retarding effect 
of the auxin solutions upon bud development was more 
pronounced a t  the higher concentrations used; also, a t  
the  higher concentrations, some signs of leaf epinasty 
and of abnormal stem twisting were observed. These 
growth abnormalties were less pronounced than those of 
leaves directly treated with auxin sprays. 

Although thcse experiments differed somewhat from 
those of Thurlow and Bonner, the results are similar to  
theirs. It cannot be assumed that  t l ~ e  results of such 
experiments demonstrate a causal relationship between 
auxin content of a plant and i ts  flowering, but these 
preliminary tests may open a way to more precise 
approaches to  the suggested relationship. 
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Observation on the Mechanism of 
Action of Dicoumarol 

Department of Medicine, University of Toronto 

The mechanism of the action of d ic~umarol  is obscure, 
and many clinicians hesitate to use i t  for  this reason. 
Quick (5) presents evidence that  the prothromhin time, 
as  measured by the one-stage method, may be prolonged 
by diminution of prothrombin component A, component 
B, or a labile factor. According to Quick, component B 
is reduced in dicoumarol administration. 

Loomis and Seegers (2) consider prothrombin to  be a 
unitary principle and receive support from Munro and 
Munro (3), who have demonstrated tha t  A and B cannot 
be regarded as  separate components. 

Accepting the hypothesis of a unitary principle, the 
clotting time has been studied when dicoumarol plasma 

is mixed with whole normal pl:tsma, Seitz-filtered plasma, 
defibrinated plasma, and serum. 

Eoperirnent I--dfioture of Dicoumarol Plasw~a and Normal 
Plasma 

Dicoutnnrol 1,lnsma Dilution of normal 
(1470 prothrombin) plnwma 

Mixture 	 g $ $ z"" 5 
, , , *  2 

Prothromhin Observed 50 42 38 34 22 
percentnge Arithmetic avg. % 47 32 10 13 10 

E~periment 2-Dicoumarol Plastna and Seitz-filtered Normal 
I'lusma 

Dilution of Seitz-filtered Diconmnrol plnsma 
\ plasma

(5% prothrombin) (free fro111 prothrombin) 

Prothrombin Observed 70 3 3 3 2 3 
percentage Aritl~meticavg. % 3 3 3 3 3 

Poperimeat 3-Dicoztmarol Plasma and Deflbrinated Normal 
I'lusma 

Dilution of detibrinatrd Dicournnrol plnsmn plnsma*
(25% prothrombin) (100% prothrombin) 

Mixture 50% 25% 12.5v0 6.22% 
Prothrombin Observed % 30 24 20 17 

percentage Arithmetic avg. Yo 37 25 18 12 

* Plasma was drfibrinnted by the ilddition of 1/10 volulne 
of Parlfe Davis & Co. Thrombin Topical : One arnpoule was 
mnde up to 200 ml with 0.13 N soilium chloritle. The excess 
thrombin was inactivated by keeping the plasma at  3'7" C 
for 1 hr. 

Experiment 4--l)icoumaroZ Plasma and Normal Serum 

Diconrnnrol plasma Dilution of 24-hr serum* 
(24% yrotllrombin) (trace of prothrombin) 

Mixture 50% 25% 12.5% 6.267, 
Prothromhin Observed ?h 44 38 32 24 

percentage Arithmetic avg. % 11 12 12 1 2  

* The scrum nns allowed to stand for 24 hrs. I t  con-
tained n twce of prothromhin by the one-stdge method, bat 
no thron~bin. 

Dilutions of normal were made with 0.9% sodium chlo- 
ride; 0.1 ml of dicoumarol plasma and 0.1 ml of diluted 
normal plasma were added to  0.2 ml of thromboplastin 
(Difco) and the mixture activated by 0.2 ml of 0.025 M 
calcium chloride solution. The clotting time was meas-
ured a t  37" C and the corresponding prothrombin per- 
centage read from a dilution curve. This value was 
compared with thc arithmetic average of the prothrombin 
concentrations of tho dicoumarol plasma and the normal 
plasma, measured separately. 

SCIENCE, October 15, 1948, Vol. 108 

http:THURl.OW

