
This technique has value in several important areas 
of inquiry in the field of emotionality. The fact that 
f a r  less floor space is taken u p  by a standard ra t  cage 
than by Hall's 8 f t  of apparatus makes it  possible to 
house nlore rats in the laboratory. This consideration 
is of importance in studying the inheritance of differ- 
ences in emotion. When many selectively bred filial 
generations of rats are required, laboratory space will 
be a t  a premium. The strange situation test of emo-
tionality demands little space. Also, in investigating 
the intercorrelations between emotionality and other 
responses such as fighting, delay in starting in a run- 
way, and running in an activity wheel, i t  is customary 
to determine the emotionality of one ra t  a t  a time in 
the open field. Most laboratories can give space to 
only one open field test. However, by placing many 
standard cages in strange situations the eillotional 
defecation of several rats may be simultaneously de- 
termined. This will result in a substantial saving in 
the experimenter's time. A large number of the most 
emotional rats and the least emotional rats can be 
selected in a matter of days instead of weeks. 
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Stimulation of the ReticuloendotheliaI 
System with Cholinel 
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Medicine, N e w  Haven, Connecticut 

The reticuloendothelial system (RES)  has several 
vital known roles and probably has several other still 
unknown functions. Among the known actions of the 
REX is its role in  the production of antibodies, phago- 
cytosis of negatively charged colloids, effect on inter- 
mediary metabolism of some lipids, and protective 
action against radiation effect. 

Various methods including whole body radiation ( I )  
and cortisone (2) have been shown to depress the 
REX. However, because of the vital functions of the 
RES,  the development of a factor which can excite 
this system to hyperfunction was considered most im- 
portant. With the exception of various so-called anti- 
reticulocytotoxic sera, whose action still remains in 
doubt, and histamine, no practical means has been a t  
hand to stimulate the RES.  The requirements of such 
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FIC.1. l)isappeamnce velocity of colloidal CrPaaO, fr(1111 
the circulation of a mouse. The t /2  value is the time wherein 
SO% of the radioactivity has left the vascular bed. 

an activator include lack of toxicity as well as sidc 
effects. These criteria exclude vital dyes such as try- 
pan blue. Such substances induce a hyperfunctional 
state by first producing R E S  darnage (3). 

It had been pointed out in in  ritro experiments hp 
Chevremont (4 )  that of many substances tested, cho- 
line was the only compound that stimulated histiocyte 
formation in tissue culture. Later, Smulders ( 5 )  in-
dicated that by injecting choline he could find an in- 
creased number of athrocytes in the liver in frogs hg 
using histological techniques. As par t  of the search 
in this laboratory for  a physiologic R E S  activator, 
choline was used to determine whether or not i t  acti- 
vated the R E S  in mammals. 

Both histologic and radioautographic studies in  this 
laboratory (6)  demonstrate that chromium phosphate 
is exclusively picked u p  by the R E  cells. Using the 
rate of phagocytosis of negatively charged colloidal 
CrP3Z0,  as an indicator (7-9), experiments with in- 
trainuscularly injected choline were performed. I t  
could be demonstrated that choline caused an R E  
hyperfunction of the order of 100% compared to 
saline iniected controls. 

Phagocytic velocity in each inouse was measured by 
plotting the radioactivity of each of 7 consecutivclg 
drawn 5 lambda blood samples against time (Fig. 1). 
As can be seen, the disappearance velocity is a n  cs-
ponential function. From this curve, the biological 
half-life (t/2) '  of the colloid in the vascular bed can 
be calculated. Hence, the t/2 value is that time wherein 
50% of the CrP320, disappears from the blood. 

Five series of 10 DBA, 90-day-old mice obtained 
from Rockland Farms were injectcd with 0.2 mg of 



choline in saline, twice daily for 3 days. The mean t/2 
value of 50 choline-treated lnice was 0.61 min com-
pared with the mean t/2 value of 1.10 min for 30 con-
trol animals. Statistical analyses of the differences be-
tween the two groups showed that they were highly 
significant (P< 0.01). 

The effect of choline on the regenerative capacity 
of the RES and further studies on other substances 
are now in progress. The ability to stimulate the phag-
ocytic velocity of the RES indicates a probable acti-
vation of R E  cells. To what extent phagocytic velocity 
is indicative of other functions of the RE cells still 
remains to be established. 
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Increased Translocation of Plant-Growth-
Modifying Substances Due to 
Application of Boron1 
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Translocation of growth-modifying substances such 
as 2,4-dichlorophenoxyaceticacid (2,4-D) and its salts 
and esters from leaves to other parts of plants is as-
sociated with translocation of photosynthates (1-4). 
Guuch and Dugger (5) found that boron accelerated 
translocation of sucrose applied externally to leaves 
of bean and tomato plants. Stark and Matthews (6)  
increased the percentage of soluble solids (mostly 
sugars) of cantaloupe fruits by spraying the plants 
with a dilute solution of boric acid. Seemingly, this 
indicates that boron accelerated translocation of 
sugars to the fruits. 

The present investigation was undertaken to deter-
mine if boron would accelerate translocation of 
growth-modifying substances from leaves to stems by 
affecting translocation of sugars. 

I n  preliminary experiments in darkness, transloca-
tion of radioactively tagged 2,4-D (C14 of COOH 
group) from the primary leaves to the stems of bean 
plants was greater when tips of treated leaves were 
immersed in an aqueous solution containing 50 ppm 

1 ScientiBc article No. A425. Contribution No. 2461. Mary-
land Agr. Expt. Station (Dept. of Botany). A cooperative 
study by the Bureau of Plant Industry. Soils, and Agricul-
tural Engineering, and the University of Maryland. 

TABLE 1 

EFFECTOF BORON(APPLIEDAS BORICACID),SUCROSE, 
AND BORONPLUS SUGARON THE TRANSLOCATION 

OF 2,4-DNH, BY BEANPLANTS* 

Plant 
Treatment Av. 

A B  C D E  F G H  

2,4-DNH 14 21 0 24 23 0 0 24 13.2 
(0.9 y ) r

2,4-DNH t 0 1 6  0 0 0 7 0 3.3 
sucrose 
(0.9 Y ) 4  

(2000 Y )
2,4-DNHt 38 37 45 33 52 44 29 29 44.7 

sucrose t B 
(0.9 y ) r
f 2000 v', 

Figures represent degrees of stem curvature that de-
veloped during a 3-hr period immediately following treat-
ment of 1 primary leaf on each plant. 

of boron and 10% sucrose than when they were ini-
niersed in a sugar solution without boron. An aqueous 
mixture containing 30 ~g (Y)  of 2,4-D and 0.1% 
Tween 20 was spread evenly on the upper surface of 
the proximal half of one primary leaf of each plant. 
The remaining half of the leaf was immersed in the 
solution containing boron (as boric acid) and sucrose. 
Leaves of control plants were treated with 2,4-D in 
the same way; some were immersed in a 10% sucrose 
solution and others in a solution containing 50 ppm of 
boron. Five plants were used for each type of treat-
ment. After 48 hr the stems were dried, ground, and 
assayed for radioactivity with a flow counter ( 7 ) .  In  
successive experiments translocation of the 2,4-D was 
increased by approximately 43, 47, and 50% by boron 
in the sugar solution as compared with the sugar solu-
tion alone. Boron alone failed to affect translocation 
of the 2,4-D. 

FIG. 1. Stem curvatures of bean plants due to application 
of 0.9 pg of 2,4-DNH,, 2000 pg of sucrose, and 160 pg of 
boron to the right leaf of each plant (right row) compared 
with that induced by an equal amount of 2,4-DHN, and sugar. 
Photographed 3.5 hr after treatment. 


