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tlnued their development a t  the site of implantation, 
i e . ,  partly in the intraemblyonic, partly in the extra- 
embryonic coelom; this location was found to be espe- 
cially suitable fo r  the further development of the 
rnouse embryos. Fourteen primitive streak stages (7 
days) transplanted to the chick by the methods de- 
scribed above developed within 48 hours into typical 
%day embryos which were smaller than normal but 
looked fairly normal, a t  least externally. However, 
3, disturbance of the size relationship of the different 
organs mas noticed. The embryos were enclosed in 
their amnion, had slx pairs of somites, a strongly and 
normally beating heart, cerebral lobes which mere well 
developed but relatively smaller than normal, an 
irregular slightly winding neural tube and a tail bud. 
Other embryos, implanted into the extraenlbryonic 
roelom in the first somite stages (age about 8 days), 
contiaued developmmt up  to the stage when maternal 
circulation becomes of primary importance f o r  the 
:iutrition of the einbl-yos, i.e., at  9 to 10  days. Fur-

ther experiments will have to show whether it will 
be possible to obtain any development beyond these 
stages. By observing aseptic precautions, the opera- 
tions can be made to work successfully without great 
difficulties in a large percentage of cases. 

Thus a method for  extended study of post-implanta- 
tion stages of mammals has been developed which will 
supplement those already made available by Nicholas 
and Rudnick2 and by Tor? for  rats, and Waddington 
and Waterman4 f o r  rabbits. 

The author wishes to express her gratitude to Dr. 
L. C. Dunn for  his suggestions and his encouragement 
and to Drs. J. S. Sicholas and D. Rudnick for  their 
help and instruction and their hospitality while the 
method was being worked out during a four  weeks' 
stay a t  the Osborn Zoological Laboratory of Tale 
University. 

SCIENTIFIC APPARATUS AND LABORATORY METHODS 

AN APPARATUS FOR CONTINUOUS, RAPID 


AND COMPLETE EXTRACTION 

O F  ESTROGENS 


MANY coiitinuous extraction apparatus have been 
developed for  use in  estrogen determination^,^,^,^ I n  a 
a series of clinical studies now in progress, where mul- 
tiple determinations are required, we designed a n  
extractor which permits small quantities of liquid to 
be rapidly extracted as a part of a routine in this 
aeries of analyses. 

The apparatus schematically illustrated consists of 
several separate units which are connected by stand- 
ard ground glass joints. These are boiling flask (B),  
condensing unit and extractor (A) ,  which includes an 
inlet and outlet to facilitate operation, and a stirring 
device to increase extracting efficiency. 

I n  flask A is placed the solution to be extracted to  
a level about 2 cms below the opening into tube ( a ) .  
In flask B is the extracting solvent which is of a lower 
specific gravity. When heat is applied to flask B 
vapors developed go u p  ( b )  are condensed, and 
dropped down through tube (c) to pass out a t  the 
hottom of flask +A through perforated bulb (d). The 
stirrer mixes the two liquids into a temporary suspen- 
sion without disturbing the layers formed a t  the top. 
The lighter liquid collects a t  the top until the hydraulic 
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head built u p  in  ( c )  is sufficient to cause siphonation 
a t  tube (a)  into flask B. From here the whole process 
repeats itself, continuously. The apparatus is filled 
through a funnel (D) and a t  the end of the operation 
is emptied through the stop-cock (e) opening a t  the 
base of flask A. 

The inclusion of the stirring device increases extract- 
ing efficiency by bringing more liquid into contact 
with extracting solvent. The inlet funnel (B) and 
outlet stop-cock ( e )  permit filling, separation of layers 
and emptying without loss of time and danger of 
breakage in disengaging a t  the start or conclusion of 
an operation. This also facilitates cleaning of the 
apparatus. 

This extractor can be adapted for  large quantities 
by substituting a larger extraction flask of relative 
proportions. The advantage of the stirrer in a larger 
apparatus becomes more apparent as  the peripheral 
liquid which would ordinarily not be touched by the 
extracting solvent is brought into direct contact due 
to stirring action. 

Several tests on the efficiency of the apparatus have 
been made. Specimens used were estrone-estradiol 
fractions (obtained according to the method of Smith 
and Smith, 1939, from three separate pooled pregnancy 
urines, each divided into equal aliquot portions as 
labeled in Table 1). 

2 J. S. Nicholas and Dorothea Rudnick, P.N.A.S., 20: 
656-658, 1934; Jour. Ezp.Zool., 78: 205-232, 1938. 
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67: 355-370, 1933. 
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TABLE 1 

g - Time of Bio-assay* 
tion extraction ?/cc of extract 

Reproducibility P.U. l A  6 11rs. 63 
of results P.U. 1B 6 " 63 

Time of complete P.U. 2 24 " 
extraction P.U. 2A -1- " 

P.U. 2B S " 
P.U. PC 16  " 
P.U. 3-41, 4 "
P.U. 3AII. 2 "
P.U. SAV. 1 "  

* Rat Unit = 12 y estrone 

FIG. 1 

R ~ s n l t s  indicate both reproducibility and relatively 
great efficiency. 

This apparatus has given complete extraction of 
identical quantities requiring less time than with the 
use of other extractors. 
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OBTAINING BLOOD F R O M  M I C E  

WHILE testing the sera of indiviclual mice for  anti- 
bodies several years ago, the writer obtainecl blood 
more easily and in laiger quantitieb by severing the 
axillary artery than by cardiac puncture. Since a 
nnniber of papers have appeared recently in  which the 
investigators reported using cardiac puiictnre in bleed- 
ing mice, the method employecl by the ~vri ter  is hereby 
describecl with the hope that it ~vill be useful to others. 

The mouse is anesthetized, placed on its back on a 
dissecting board and its extended legs fastened with 
spring clips. The hair is thoroughly n~oiste~led and, 
with scisaors. a mid-line lncisioil is made through the 
skin from the abdomen to the neck. The ski11 of the 
right sicle is grasped with small henlostatic forceps and 
reflected by pulling until the muscles of the right fore- 
leg are exposed. 9pocket mill be formed between the 
ski11 and bocly wall in the axilla. TTThen the mouse 
shows signs of regaining consciousness, the aaillary 
artery is severed by cutting deeply with sterile scissors 
through the center of the pectoral muscle into the 
axilla. A pool oL blood immediately forms in the 
pocket and call be remover1 easily wit11 a sterile pipette. 
A greater yield is obtained if the mouse almost re-
covers from the anesthesia before the artery is seveied 
than if i t  is cut during deep anesthesia. The bleeding 
is so profuse that the animal rapiclly loses conscious- 
ness. This method also has been used successfnlly on 
rats and may be useful in bleecling small birds. 

BOOKS RECEIVED 
BEAUGHAIIP, C. XSYFIELD k.SVILBUR L., JOIIN and JOE 

WEST. d Study-hook for Sc ie t~ce  P~.oblems 3.  Pp.
316. Scott, Foresman. $0.76. 

DAVIS, HAROLD T. T h e  Theory of Eco?lometrics. Pp.
siv + 482. Principia Press. 

ELLINGER? Fundamet?tals o f  FRIEDRICH.T h e  Biologic 
Zadiat ion Therapy;  n Textbook.  Translated from the 
Gerinan by REUBENCROSS. Pp. nit 360. 79 figures.
Nordemann. $5.00. 

HAWLEI',FLORENCE.Z'ree-).i,//g dllal!/sis and Dating in 
the  Nissis.sippi D,rai~za.ge. Pp. xi t 110. 8 plates.
University of Chicago Press. $1.50. 

LUCK,JSIIESM., Editor. Annual  Reziav.1 of PAysioTogy, 
Pol. 111, 1941. Pp. 784. American Physiological So- 
ciety and Annual Revien-s. $5.00. 

B~?ris la;Serie A ,  X a l e ~ ~ ~ a t i c n s  Vo7. 1,?I Pinica Teoricn. 
Xos. 1 and 2.  Pp. 334. Gniaersidad Nacionill de 
Tueuman, Argentina. 

SITTLL,A. F R ~ N R L I N .P~iizciples of Ani/ntal Biology. 
Fifth edition, revised. Pp, xiv t 4 l i .  298 figures.
McGra~v-Hill. $3.50. 

WINTNER,ALTRBL.T h e  Ai1c~7ytical Pouildations of Ce7es- 
tint Zechanics .  Pp. sii  -448. Princeton University 
Press. $6.00. 

Woods Hole Oceanograpliic Institution. Collectccl Be- 
p r i n l s ,  1940. Illustrated. The Institution. 

http:D,rai~za.ge

