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tlle formulae are always reduced to their siinplest 
form and are derived in tlie clearest. most direct and 
easily understandable manner. Cross-references and 
similar co~nplexities that mar most scientific test-books 
are  here reduced to an absolute lilininiu1n. The book 
does not presuppose any particular knowledge of 
meteorology, but tlle non-meteorological reader will 
do well to use the book parallel ~ ~ i t l i  one of the numer- 
ous non-mathematical accounts of meteorology in order 
to keep in sight the practical significance of the meth- 
ods discussed. Otlier~i~isethe student will not need 
more tlian a general knox-ledge of college physics and 
of calculus. Nurnerous footnotes throughout the book 
contain carefully selected references to original papers 
in dynamic lneteorology and offer a valuable guide to 
tlle reader interested in ampler study in this field. 

The first four  chapte's deal ~ ~ i t l i  tlie application of 
thermodynamics to the atmosphere, the second law of 
thernlodynamics as f a r  as needed being derived in the 
book itself. The fifth chapter treats briefly of the 
effects of solar and terrestrial radiation upon the air. 

Tlie sixth to ninth chapters deal with tlle application 
of tlle liydrodynalnic equations to the simplest cases 
of atmospheric motions. especially stationary flow. 
The fundainental equations are again derived in the 
book itself in a siinple manner. Tlie tenth ancl 
eleventh chapters contain an account of the theory of 
turbulence as applied to meteorology; here the sim- 
plicity of presentation ~ ~ i t l i o u t  loss of comprehensive- 
ness is particularly gratifying. The twelfth to fif-
teenth chapters deal with a variety of topics, such as  
the energy of atlnospheric motions, the general circu- 
lation of the atmosphere. tlle perturbation tlieory of 
atmospheric motions and finally we get a glimpse of 
tlle ideas underlying tlle dynalnical theory of fronts 
and cyclones where there is still lilucli room for  con- 
troversy and further research. The book brings tlle 
student to tlle tllresliold of all tlle important current 
problerns in nlodern meteorology. 

SPECIAL ARTICLES 

T H E  E F F E C T  O F  INCREASED PANTO-


THEMIC ACID I N  T H E  EGG ON T H E  

DEVELOPMENT O F  T H E  CHICK 


EMBRYO1 


E~ODERATEvariations in the intake of the "B vita-
~llins" appear to be without effect on free-living ani- 
n~als .  The ingestion of two or more tirnes the daily 
requirement by an anirnal not suffering from a defi-
ciency has not been observed to be associated with any 
special changes of a physiological nature. 

Few if any attempts have been made to investigate 
the effects of a varied level of these vitamins during 
elnbryological development, even though the embryo 
with its special type of n~etabolism might be expected 
to responil in a different manner than has been the 
experience with post-embryological animals. 

I n  the present investigation the pantothenic acid 
available to the chick embryo \$-as increased in two 
ways, by direct injection irlto tlie egg before incuba- 
tion and by supplementing the diet of a flock of hens 
with three tirnes tlie daily recluirement of this vitamin. 
F o r  injection 100-150 micrograms or about 1 0  to 15 
per cent. of the total pantothenic acid nor~nally pres- 
ent in the egg mas dissolved in sterile egg lvhite and 
injected in this forlll into the experilnental eggs. The 

control eggs received the same quantity of pure egg 
white. 

The eggs frorn the hens on the snpplementecl diet 
were incubated a t  different periods after the special 

1 This i~lvestigatioll v7as supported by a giant froin the 
C l a ~ t o ~ lFo~uldation. 

diet had been initiated. I n  this manner eggs can be 

obtained with varying levels of pantotllenic acid u p  
to more tlian twice the noyrnal concent ra t i~n .~  The 
liens from which the eggs were taken consisted of 
pure-blooded TTllite Leghorns Tvllose regular diet 
\Tell balancecl and apparently adequate in all respects. 

After 1 2  days9 incubation the and experi-
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THE EFFECTOF R ~ I S I B GTKE LEVELOF PANTOTHENICACID I N  
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EGGSBY PLACING SUPFLEAIENTED
HENSOX DIET 
Groug ~ - ~ ' o n t r o l  . . . . . . . . . . i n  
g::zg ~ z ~ ~ ~ $ ~ : ' ~ ' ~ ~ ~::!.C!c!y,: 'IG 

Groi~p 2-Pnnrotlienic acid . . 31 123 113 103 82 
Group 3-Control . . . . . . . . . . 8 
Group 3--Pa11totl1cnic acid . . 24 130 108 96 83 

1. to 3 days after discontinuing supplementary diet 
Group 4--Control . . . . . . . . . . 13  
Group -1--Pnntothenic acid . . 27 109 119 90 85 

* Grour, 1, eggs collected 4-6 days after initiating supple- 
mented dict : group 2,  7-9 days : group 3. 11-14 days ; group 
4, 1-3 days after discontilluing supplemenred diet. 

2 Sllell. Mine, Couch and pear sol^, Jour. A-lctrition, 21: 
201, 1941. 
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TABLE 2 

THC EFFECT OF .%K IKCRE\SCO F  P?NIOTHE\IC ACID 1 3  THE EGG LEIELOFO U  THC ~ I T A ~ ~ I X  THC IJIVER, BRAIN 4 h D  HEART OF 
THC DAY-OLDCHICK 

- -..-, .,. ,' 

Vitainin level of eggs raised by supplementing diet of hens 

Es l~er .  Exper. Exger.
Vitamin Exper. Control liver Exp!r. Control brain Exper. Control he?%rt 

liver liver hen b r a ~ n  brain when heart heart when 
-//gm.* y:gm. con- y:gm. ~ / g m .  con- y/gm. $./gm. con-

trol = 100 trol = 100 trol = 100 

Pantothenic acid . . .  98.0 99.0 99.0 270.0 280.0 108.0 224.0 186.0 120 
Inositol . . . . . . . . . . .  2600.0 2200.0 118.0 8800.0 13000.0 67.5 2700.0 2400.0 113 

S i c o t i n i ~  acid ..... 260.0 410.0 63.8 200.0 230.0 87.0 262.0 246.0 107 
Riboflavin . . . . . . . . .  40.0 81.0 78.5 G.3 2.g 91.2 32.0 34.0 94 

"B1olic. acid" . . . . . . .  99.0 180.0 35.0 5.0 I.a 66.7 6. 6 6.0 110 

Thiamin . . . . . . . . . .  5.2 5.7 91.0 2.8 5.3 47.0 2.8 2.9 97 

Pyridoxin . . . . . . . . .  1.4 2.4 59.2 2.5 1.3 192.0 .98 .77 127 

Biotin . . . . . . . . . . . .  .50 .39 128.0 ,028 .038 74.0 .0iS ,075 104 


* y/gram dry weight. 

nleiltal embryos \'ere examined f o r  blood henloglobin such fundamental characteristics as  blood hemoglobin 
concentration and relati1 e size of the heart and brain. concentration and brain and heart size. 
Data on the effect of the 1ariecl pantothenic acid level TtTe vish to express our grateful nppreciation to 
in  the egg on hatchability were also obtained. Dr. R. J. fT7illiams for  his inlerest and enconragement 

Six control and six espesinlental eggs from the in this research. ALPREDTAYLOR 
group ~vitli the highest level of pantothenic acid were JUANITATHACKER 
allowed to hatch and tlie liver, heart and brain of DOROTHYPEXNINGTOX 
these chicks xere  assayed for  several of the "I? r i ia- THEUNIVERSITY TEXASOF 
nlins." 

It is evident from Table 1that there was a definite T H E  PHENOMENON O F  THIXOTROPY I N  
HEMOPHILIC AND HEPARINIZED

tendency for  increased pantotlienic acid in the egg to BLOOD1 
be associated n~i th  an increased henloglobin concentra- Ix 1953 Szegvari and Schalekz observed a property 
tion of the blood in the 1'7-day chick embryo. The of gels with hydrous ferric oxide for  which tlie tern1 
effect on the relati\-e brain and heart size depended "tliixotropy" Tvas suggested by PBterfi in  1927.3 Ever 
upon the concentration of pantothenic acid present since it  has often been observed tliat an apparently
in the egg. A comparatively low concentration tended solidified gel or a very viscous colloid can be liquefied 
to be associated with a larger than normal brain, while by shaking or other mechanical agitation and upon 
both heart and brain Irere depressed in relative size standing again becon~es a gel. This process, in ~vllich 
in the embryos from the eggs ~i- i th  higher levels of the time factor becomes apparent, can be repeated and 
pantothenic acid. i3 dependent upon temperature. Pre-iious to  this ob- 

Embryo survival ~ v a s  better in  every group of the servation in Freundlich's laboratory" Chamberaqad
eggs from the hens on tlie supplemented cllet, indi- observed in 1821 that frequently protoplasln beconles 
cating tliat a relatively high level of pantothenic acid fluid by stirring with the ruiero-manipulator needle, 
in  the egg is associated with improved hatchability. and after some time beconles gelatinous again when 

The results given in Table 2 show that concomitant permitted to stand. It is of great interest and it  shonld 
with the changes In braln and heart size there n7as also be recognized that tlie phenomenon of thixotropy 'ccas 
some shift in  the balance and level of the eight vita- described for  the first time in 1910 by H o ~ v e l I ~  in  stnd- 

assays n7ere made. mins in the tissues fo r  ~ ~ l i i c h  This ies of the conTersion of fibrinogen to fibrin by the ad- 
was especially true fo r  the liver and tlie brain. dition of thrombin in various amountq. H e  referred 

R o ~ kin progress indicates that some other melnbera to observations on a similar process in horse's plasma 
of the "B con1131ex'' modify the chick developnlent a t  a n  earlier timee7 Minot and Lee8 observed this 
vhen  their level in  the egg is raised to a moderate 
degree-which tends to confirm tlie results reported lAided by a grant from the Dxzian Foundation for 

IIedical Research. 
here fo r  pantothenic acid. 2 A. Szegvari and E. Schalek, Eolloid-Z., 32 : 318, 1923 ; 

It appears that during early embryological develop- 33: 326, 1923. 
3 T. ~ ~ t e r f i ,ment. tlie chicli eliibryo is highly responsive to a vita- 660,1927. 

Arc?,. f. Entzuc7clngsmech. d. Organ.. 113: 

m n  inibalanee created by a moderate increase in  the 4 11. Freulidlich. Koll~id-Z., 46: 289, 1938. 
level of one of these food elements. Spparent ly the 5 R. Chambers, Proc. Soc. Esp. Biol. and iXec2., 19: 87, 

1921.
embryo is dependent on this vitamin balance even for  


