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tation for  apple scab control must await the results laboratories. All zones of the young primary root can 
of further experiments, which are in progress. be easily seen under both low and high powers of the 

G. W. I~EITT microscope. The root-hairs atand out very clearly and 
UKIVEBSITY WISCOXSIKOF 

SEEDS FOR T H E  STUDY O F  ROOT AND 

ROOT-HAIR STRUCTURE IN BOTAN-


ICAL LABORATORIES 


INconnection ~vi th  studies made of the invasion of 
the bunch grass prairies by weeds, extensive germina- 
tions were made with Bronzvs Lectorzim L., one of the 
most cominon and abundant xeeds invading deterio- 
rated prairies in xestern Montana. 

Under ordinary laboratory conditions, B. tectoruqn 
germinates easily in two days, giving asually from 90 
to 98 per ceat. germination. I t s  very fine single semi- 
nal root appears to lne a most excellent rnaterial for  
the study of root-hair structure in undergraduate 

prominently, giring a full series from the youngest 
epidermal cell just bulging out to the fully developed 
hair, in vhich streaming of protoplasm is usually 
evident. 

A very cons7t.nient wag, without the use of blotters, 
is to scatter the seed in the moist chamber, in  which 
water has been poured to a depth of say one half to 
one mm. The chamber may be placed either in a lighted 
or in a darkened place; in two or three clays the roots 
will be of the proper length. The seeds will also ger- 
minate if dropped in a tumbler-full of water. 

I'll be glad to send on the receipt of a mailed and 
stamped envelope enough seed for  any size class. 
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SPECIAL ARTICLES 

ACTION O F  KETENE ON T H E  PITUITARY 

LACTOGENIC HORMONE 

INtheir study of the acetylation of pepsin, Herriott 
and Northropl found that the primary amino groups 
play no significant role in the activity of the pepsin 
molecule. Later, %7hite2, reached the same conclu-
sion in a study of insulin and emphasized the impor- 
tance of the tyrosine molecule in  all hormones of pro- 
le;n nature. I n  contrast with their conclusions me 
have found that the prinlary ainino groups in the lacto- 
genic hormone appear to he important for its biological 

All ketene experiments mere done with a preparation 
of lactogenic hormone (Li-P)"mhich, as Table I shows, 
gives a pronouriced reaction mhen a total dose of 1mg 
if injected intramnscularly into one-month-old sqaalx. 

I t  will be seen from the results in Table I that the 
free amino groups in lactogcnic hormone are essential 
fo r  its activity. The reslilts of the present -ivork are 
in contrast with those secured by Stern and White7 

TABLE I 

@:$ 
Lactogenie Dose/ Sulnber c, ,~, , , ,sq:ibsactivity. 
The lactogenic hormone contains 0.53 per cent. amino 

prpfz/:$lon acetylnied '(Innb 
per cent. 

reactmns 
"I: --

nitrogen, as determined by Van Slgke gasornetric appa- 
ratns. Herriott and Northrop have sho~vn that amino 
groups are acetylated by ketene a t  room temperature 
in not more than five minutes, whereas the phenolic 
hydroxyl groups remain nnchanged.* We have also 
found that ketene treatment fo r  five minutes at  room 
temperature mas sufficient to block all amino groups in 
the lactogenic hormone. I f  the reaction is carried out 
a t  0' C, for  five minutes, only 30 per cent. of the amino 
groups is ncetylated. The .acetylation is achieved by 
passing a constant stream of ketene into a suspension 
which contains 10  mg prctein per cc in pH 5.6 ;II 
acetate buffer. ICetene is obtained by the improved 
type of generator designed by one of 11s.~ 

1 R. &f. Herriott and J. H. Northrop, Jour. Gen. Physiol., 
18: 35, 1934-35. 

2 I<.G. Stern and A. White, Jottr. Biol. Cheqn., 122:  371, 
1938. 

3 A. White, Cold Spring Harbor Symposia on Quantita- 
tive Biology, 6:  262, 1938. 

4 There 1s as yet no expcrimcntal evidence to show that 
the phenolic hydroxyl of tyrosine in the lactogenic hor- 
mone is also importarlt for its biological activity. 

Untveafcd . . . . . . . . 0 1.0 3 pronounced 
Ac_~tylntedat 0" for 2 mini~nal 

3 mi~~utes. . . . . . 30 1.0 3 1 negative 
Acrtylated at 20' 100 1.0 G negatirc 

r o r  6 minutes . . . 100 4.0 6 negatirc 

in  the acetylation of insnlin, and are especially inter- 
esting becanse of striking similarities in the~ e v e ~ a l  
t\vo holmones. Stern and TTThite treated insulin with 
the same reagent-ketene-under conditions similar to 
those here employed, and found that the free amino 
groups of insulin played no significant role in its phar- 

5 C. 13. Li, SCIEKCE,this issue, page 143. 
6 The authors are most grateful to Dr. W. R. Lyons for  

the potent preparation of lactogeilic hormone einployed. 
The nlln~rnsl effcctlre dose v a s  0.2 mg mhen divided into 
four daily doses and administered intran~usculnrly. TTe 
have had the oppo~tunity of studying a sinlilarly potent 
p1epar:~tion of adre~~otropic hormone, due to the kindness 
of W. R. Lyons and H. D. Moon. The activity of adreno-
tropic hormoae is not destroyed by ketene by file minutes 
of treatment. This method may conveniently elirninate the 
lactogenlc actiritr in adlenotlopic fractions. 

7 LOC.czt. 
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macodpamic action. These groups are essential for  
the activity of the lactogenic hormone. 
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T H E  EFFECT O F  COCARBOXYLASE UPON 

METABOLISM AND NEURO-PSYCHI-


ATRIC PHENOMENA I N  PELLA- 

GRINS W I T H  BERIBERI1 


THE present communication is a report of observa- 
tions on eight selected cases of pellagra with beriberi 
which were studied from chemical, neurological and 
psychiatric standpoints. Preceding and following the 
administration of cocarboxylase, each patient was 
studied repeatedly by the following methods : (1) 
Analysis of blood samples fo r  metabolites, including 
sulfite combining substances. (2)  Seurological ex-
amination, including chronaximetric measurement. 
(3)  Estimation of the psychiatric status. 

The intravenous administration of 50 milligrams of 
cocarboxylase (lferck) to persons who exhibited signs 
of an "active process" was followed, in every instance, 
by dramatic and rapid improvement. The bisulfite- 
binding substances decreased in quantity. The patho- 
logical signs of peripheral and cranial nerves, which 
had become inc~eased in patients who were being 
treated with nicotinic acid and riboflavin, became less 
conspicuous or disappeared. The irritability of a num- 
ber of muscles, measured in terms of their strength- 
duration curves, returned from underexcitability be- 
fore treatment to normal values and in some cases 
even progressed to overexcitability. Correspondingly, 
the increased threshold of sensibility to touch and prick 
in arms and legs mas reduced to normal, and the de- 
pressed pupillary and corneal reflexes improved quan- 
titatively, often becoming normal. 

Following the administration of cocnrboxylase, some 
beneficial effect occumed, in some peysons within an 
hour and in all persons within four hours. Improve-
ment continued for  from one to four days thereafter. 
Since the unbalanced diets of these persons remained 
essentially unchanged, in the absence of further 
therapy the patients tended to regress rapidly to their 
condition preceding treatment. A psychoneurotic syn- 
drome which was recognized in these persons and which 
responded promptly to the administration of cocar-

1 From the Department of Neurosurgery, Hospital of 
the University of Pennsylvania, Philadelphia, Pennsylva- 
nia: Department of Phj-siology and Pharmacology, i l lha~iy  
Medical College, Albany, Se rv  Tork; Department of Psy- 
chiatry, University of California, Eerkeley, California; 
and Department of Internal Medicine, University of Cin- 
cinnati General Hospital, Cincinnati, Ohio. This study 
v a s  aided by grants from the Child Neurology Research 
(Friedsam Foundation) and from the Rocirefeller Foun- 
dation. 

boxylase will be described separately. I n  contrast, in 
the persons selected for  control, there was no decrease 
of bisul'fite-binding substances in the blood and no im- 
provement in the neurological and psychoneurotic 
symptoms following cocarboxylase therapy. 

The present study shows that the neuropathy accom- 
panying pellagra represents a clinical entity (beriberi), 
distinct from a deficiency of nicotinic acid or of ribo- 
flavin. I t  sho~rs  also that cocarboxylase (pyrophos- 
phate of thiamin) has a striking effect upon certain 
intermediate products of carbohydrate metabolism and 
induces improvement in the affected peripheral and 
cranial nerves. Furthermore, the decrease of bisul-
phite-binding substances in the blood is accompanied 
by a decrease or disappearance of certain neurological 
signs and of psychoneurotic symptoms. 

EVIDENCE FOR T H E  EXISTENCE O F  A 
RESPIRATORY NEUROHORMONE 

Ir; the course of studies on the pressor effects of 
acetylcholine, it was observed that amounts of acetyl- 
choline which produce pressor effects and contraction 
of the nictitating membrane also increase the rate and 
depth of respiration for  brief intervals. I t  was also 
observed that the larger the dose of acetylcholine the 
longer the duration of respiratory stimulation and the 
greater the depth of respirations. The pressor effect 
always outlasts the respirato'y stimulation. 

The minimum amounts of acetylcholine producing 
respiratory stimulation in atropinized dogs and cats 
are 0.15 to 0.2 mgm or more per kilogram, but in the 
presence of optimum amounts of eserine (about 1.5 
mgm per kilogram) as little as 0.005 mgm of acetyl- 
choline may produce respiratory stimulation. I f  0.05 
mgm of acetylcholine is used throughout in atropinized 
animals, the smallest dose of eserine which is required 
te  produce respiratory stimulation from this amount 
of acetylcholine is 0.04 to 0.05 mgm per kilogram. I n  
the same animals doses of epinephrine which produced 
blood pressure elevation and withdrawal of the nictitat- 
ing membrane also caused a decrease but never an 
increase in the rate of respiration. 

I n  five cats and eight dogs the carotid sinuses were 
removed and in some of these animals the vagi above 
the ganglia nodosa as  well as the sympathetics above 
the superior cervical ganglia were sectioned. I n  these 
animals, which were treated with atropine and eserine, 


