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e.g., on 13. 285, line 14, for. "from the substance," read, 
'*by the substance"; in  line 17, fo r  "Indian hen," read, 
"turkey hen"; line 29-30, f o r  "or t h a t  something . . . 
eggs," read, "or that something aaalogous (to the 
chalazae) has been laid down, as in the smallest eggs" 
(a& ffnaZogo~1uquid esse positum, ut in minimis ovis)  ; 
line 34, tztrrita is probably the wild pigeon; line 
38-p. 285,llne 1,for  "that all agree . . . eggs," read, 
"that it is reasonable to beliere that chalazae are  pres- 
ent in all eggs; line 1,for  *'Iexclude," read, "I have 
refrained from observing"; line 9, f o r  "t~ro," reacl, 
"too." Dr. Meyer says on p. 287 that Fabricius be- 
lieved that the seminal material of "vipers" is  slight 
in quantity; Fabricius makes that statement of 
vivipara. 

Harvey receives somewhat briefer treatment than 
Fabricius. Highmore is mentioned brieffy, and Des- 
cartes is justly reprimanded for  having "set a bad 
example, indeed, fo r  men of science" by his "loose gen- 
eralizations." Walther Xeedham, Malphigi, Kerck-
ring, Kuhlemanti and IJaller pass in review, and then 
comes a splendid, extensive account of John Nnnter's 
work on the development of the goose egg. Caspar 

Friedrich TT'oIff's, von Baer's and Pnrkinje's contri-
butions form a fitting climax. 

I n  the last chapter the author cites a number of 
interesting facts to support his contention that "Ex- 
perimentation-is not the child of to-day," and to 
disprove the statement that "until 1859 embryologists 
were content to follow changes in form." 

The book is illustrated by 97 figures, admirably 
selected, but i n  some instances indifferently repro-
duced. Fig. 91, taken from Plate V I I I  of Pander's 
'(Beitrage zur Ent~~ickeluagsgeechichte,"etc., has uii- 
fortunately been reversed by the printel; and the legend 
attributes it to  yon Baer. The few typographical mis- 
prints are of no serious consequence, neither is the 
omission of a few trorks from the bibliography. 

While the more important slips of the pen have been 
pointed out, it should be emphasized that they do not 
seriously iinpais the 'alue or importance of Dr. 
Xeyer's fine book. It is a work which supplements 
admirably Needham's "History of Embryology"; this 
reviewer welcomes its appearance. 
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ALCOHOL TASTE THRESHOLDS AND CON- 


CENTRATIONS O F  SOLUTION 

PREFERRED BY RATS 


INa p r e ~ i o n s  study1 i t  was found that rats  whose 
only access to fluid was in the form of an 8 per cent. 
alcohol solution drank the same total volume as  a 
control group of rats ~ h i c h  had access only to t a p \  
water. No abnormal behavior was observed and the 
rate of growth ancl the activity curves were the same. 
The experinierital animals reduced their food intake, 
as measured in calories, in proportion to the caloric 
value of ingested alcohol, thereby maintaining a caloric 
value equal to the number of calories ingested by con- 
trol rats on the stanclard diet. I t  was further reported 
that rats restrictecl in fluid to a 16 per cent. solution 
of alcohol d i f fe l~d  from the 8 per cent. group only by 
slightly decreased activity and a reduced total volume 
of fluid intake. he animals r e f ~ ~ s e d  to take more 
alcohol in  grams ihan the first group obtained from 
the 8 per cent. solution. The fact that the rate of 
growth and activity curves were normal for  many 
months when the alcohol replaced from one fourth to 
one third of the stock diet demonstrated that alcohol 
served as  a food. 

since publication of the above study on alcohol, 
numerous instances of beneficial regulatory activities 
of rats  have been reported. Thus, it  was found that 
adrenalectomized rats maintained a constant internal 

1 Curt P. Richter, Joiir. Exp.Zool., 44: 387, 1926. 

salt environment ancl kept themselves alive by ingest- 
ing large amounts of salt ;%imilarl5; parathyroid-
ectomized rats  ingested large amounts of calcium 
solution and thus kept themselves free from t e t a n ~ . ~  
Rats even make beneficial selections when allowed to 
select their entire diet from purified (or nearly puri- 
fied) substances.* 

Csi~zg a technique originally devised to determine 
the taste thresholds of rats for  such substances as  
salt: sugars: etc., we have obtained further informa- 
tion regarding the ability of rats to regulate their 
alcohol intake. These results throw more light also 
on the nutritional value of alcohol. I n  these experi- 
ments the rats, kept on our staiiclard 3IcCollum diet, 
had access fo r  several weeks to two graduated bottles 
filled with distilled water. Intake from each bottle 
was recorded daily. T\Thei~ the intake from eacli bottle 
had reached a fairly constant level, me put  a subliminal 
concentration of alcohol solution (0.01 per cent. by 
weight) in one bottle. Thereafter each clay we in-
creased the concentration in  small steps. Fig. 1gives 
the record of one of the animals. The ordinates indi- 
cate fluid intake in  cnbio centimeters; the abscissae 

2 Curt P. Richter, Am. JOUP.Physiol., 11.5: 155, 1936. 
3 Curt P. Richter and Johll F. Eckert, Endocrinoloaz/,- "  

21: 50, 1937. 
4 Curt P. Richter, L. Emmett Ilolt, Jr., and Bruno 

Barelare, Jr., Am. Jour. Phf,sioZ., 122: 734, 1938. 
5 Curt P. Richter, Endoc~znolo.a~,24: 367, 1939. 

6 Curt P. Richter and ~ a t l r ~ n e -  
H. Campbell, Apt. Jouv. 

Physiol., 128: 291, 1940. 
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indicate time in days, and also the concentrations of 
the alcohol solutions offered each day. The record does 
not show the 10-day prelimiilary period during which 
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PER CENT CONCENTRATIONS OF ALCOHOL SOLUTIONS 

FIG.  1. 

both bottles Irere filled with distilled water. For  the 
first 18 clays, when the concentrations increased from 
0.01 per cent. to 1.4 per ceat., the r a t  drank almost 
equal amounts of distilled water ancl of the alcohol 
solution. I-Iowever, i t  shoved a preference for  the 
1.8 per cent. and for  all concentrations u p  to 4.8 per 
cent. It drank large amounts of these solutions and 
small amounts of water. I t  showed its greatest prefer- 
ence for  alcohol solutions from 2.4 per cent. to 4.4 per 
c e ~ ~ t .With higher concentrations its preference de-
creased. I t  still sl~o~vecl a slight preference for  the 
6.0 per cent. alcohol solution, but preferred distilled 
water to alcohol solutions in all higher concentrations. 
I t  drank only minimal amounts of any alcohol solution 
abosre 7.0 per cent. Thirteen out of seventeen rats 
had similar records; three never manifesteci a prefer- 
ence for  alcohol; one preferred water to  the alcohol. 

The results of some of our previous experiments may 
throw some light on the significance of these results. 
Thus f a r  me have found that rats showed preferences 
for  certain concentrations of solutions of substances, 
such as  glucose, maltose, sucrose, galactose, sodium 
chloride, potassiuln chloride and clibasic sodium phos- 
phate, all of which are known to play an important 
part in nutrition. The rats preferred distilled water 
to poisonous substances, such as mercuric chloride, 
arsenic trioside and morphine sulfate, even when 
offered in extremely low concearations. These experi- 
ments demonstrate that, accordipg to the rats' appetite, 
alcohol belongs to the group of+substances that play a 
part in normal nutrition. 

Further experiments are in  progress to determine 
the effects produced on aIcoho1 taste threshold and 
maximum preference concentrations by removal of the 
olfactory bulbs, surgically induced brain lesions, 
dietary cleficiencies, glandular deficiencies and forced 
alcohol feeding ovey long periods of time. After long 
forced alcohol feeding will rats have a higher or lower 
threshold f o r  alcohol and will they prefer alcohol to 

water in concentrations above 6 psr  cent.? This might 
give a quantitative measure of any addiction to alcohol. 
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T H E  SYNTHESIS O F  NICOTINIC ACID IN  

T H E  BODY O F  SHEEP1 


ON the basis of gron-th, evidence2 has been pre-
sented indicating that nicotinic acid is not a dietaly 
essential fo r  sheep. It has 'ecentlg been sho~vn that 
dogs restricted to a typical blacktongue-producing diet 
after about 28 days virtually cease to excrete nicotinic 
acid in the urine.3 Rats remain free from deficiency 
disease when restrictecl to a diet that is deficient in 
nicotinio acicl only. They continue, howeGer, to ex-
crete appreciable amounts of nicotinic acid in  the urine 
even after being on the deficient diet for  long periods 
of time.3 

Since species which require nicotinic acid cease to  
excrete it  when on a deficient diet, its occurrence in 
the urine of animals restricted to such a diet inclicates 
that it is synthesized in the body. Lambs approxi- 
mately 3 months of age were placecl on a nicotinic 
acid-deficient cliet consisting of regenerated cellulose 
20, brewer's rice 40.5, purified casein 9, corn 16, cow 
peas 2.5, salts mixture 3 and oleum percomorphum 
weekly to furnish vitamins A and D. Dogs fed this 
cliet, with the modification that the cellulose was omit- 
ted, shored a marked decrease in their urinary nico- 
tinic acid and developed typical blacktongue symptoms. 
After the lambs had been on the experimental diet 
approximately 8 months the urine mas collected for  the 
estimation of nicotinic acid. The nicotinic acid mas 
determined photometrically on unhydroIyzed samples 
of urine by the cyanogen bromide-aniline reaction. 

The figures in the table for  the urinary excretion of 

Number Diet Total per day Per Irg. ~ t .  
per day 

Defl~ient . . . . . . .. .. .......... 
.......... 
. . , . . . , . . .
Deficient i 1mg


n.a./kg wt./day for 

13 davs ......... 


~eficient"+2 mg
n.a./kg wt./day for 
5 days . . . . . . . . . .  


Deficient + 4 mg

n.a./kg wt./day for 

13  days . . . . . . . . .  


Alf~l fa;fly a$ @:in 

1 Published IT-ith the approval of the director of the 
Texas Anrioultural Esaeriment Station as Technical Con- 
tributiol;~~.592. 

2 P.B. Pearson, H. Schmidt and A. K. Nackey, Proc. 
Soc. Esp. Biol. aizc7 Xtd., 40: 423, 1939. 

3 1;.J. Harris and X'. D. Xavmond, Bioo?~e,n.dour., 33: 


