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pract ica l  in some cases to  immobi l ize  t he  mouse  by  
tap ing  i ts  feet  and  h a n d s  to  a piece of cork). Then  the  tai l  
m u s t  be washed  wi th  surgical soap, r insed and dr ied 
Nex t  the  t ip  of the  tai l  is cut  w i th  a sterile scalpel and  
t h e n  in t roduced  into t he  steri le tube.  The tube,  the  
s topper  and  the  g radua ted  t e s t  t ube  are assembled  as 
shown in the  Figure.  

A needle  connec ted  to  a vacuum p u m p  is t hen  intro-  
duced into t he  t e s t  tube  t h rough  the  rubbe r  s topper  so 
t h a t  the  suct ion pul l ing down  the  tai l  will effect  a com- 
ple te  closure of t he  tube .  The v a c u u m  thus  c rea ted  will 
p r e v e n t  air f rom pass ing  in to  t he  tes t  t ube  and  enable  t he  
blood to  be sucked in to  it. 

If  b leeding is slow, i t  is helpful  to  app ly  the  hea t  of a 
100 w a t t s  l amp to t he  mouse  f rom a d is tance  of a few 
cm for 2-3 min, p roduc ing  vasodi la ta t ion .  In  th is  way,  
one can usually draw f rom 0.75 to 1 ml of blood f rom each 
mouse weighing app rox ima te ly  26-32 g. I f  the  animal  
appears  weak af ter  bleeding, it  is useful to  adminis te r  
2 ml  of 5% dext rose  in saline i.p. 

Blood cultures. Blood, obta ined wi th  the  m e t h o d  
described,  is t r ans fe r red  immedia te ly  to a tube  of thio-  
glycollate medium,  incuba ted  at  37~ and examined  
t h r o u g h o u t  2 weeks. 

Results. The m e t h o d  descr ibed has been  used m a n y  
t imes  over  a per iod  of 2 years  w i t h o u t  accura te  records 
being kept .  Fo r  the  purpose  of hav ing  an exac t  repor t ,  i t  
was used on 28 C3H/He mice ob ta ined  f rom the  Jackson  
Laborator ies ,  Bar  Harbor ,  Main. The resul ts  are summar -  
ized in the  Table.  

We  conclude t h a t :  1. 1 ml  of blood can safely be t aken  
f rom h ea l t h y  mice, weighing more  t h a n  26 g bu t  no t  
more  t h a n  th is  (for example  1 mouse  weighing 28 g, died 
af ter  1.30 ml  of blood was ob ta ined  f rom it. ano the r  
weighing 27 g died af ter  1.25 ml). 2. W i t h  mice  weighing 
less t h a n  26 g the  safe l imit  is 0.55 • 0.25 ml. 3. Blood 
can be collected by  cu t t ing  abou t  1 m m  of the  t ip  of the  
tai l  a t  in tervals  of 30 days.  4. The t echn ique  resul ts  in 
general ly  "clean' blood samples,  and in the  ma jo r i t y  of 
occasions there  are bacter iological ly  sterile. 

Riassunto. Viene descr i t to  un semplice me todo  che 
p e r m e t t e  il prel ievo di  sangue dai topi  senza che quest i  
vengano  sacrificati .  I1 me todo  ~ r a c c o m a n d a t o  in t u t t i  
quei cast in cut si r ichiede il min imo stress da pa r t e  
de l l ' an imale  ed in quei cast in cut, come in immunologia ,  
si vogliono o t t enere  campioni  di  sangue dallo stesso 
animale  in var ie  riprese. 
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A) Plunger; B) plastic container; C) sterile plastic tube; D) rubber 
stopper; E) graduated sterile test tube; G) 20 Gauge needle; I) 
vacuum; J) 100 Watts lamp. 
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Synthetic Coating: An Improvement in Ultracryotomy 

The pr incipal  advan tages  of using semi- th in  and ultra-  
t h i n  frozen sections,  ins tead  of sect ions  made  of e m b e d d e d  
mater ia l ,  have  been  descr ibed  r epea t ed ly  1-7. W i t h  the  
deve lopmen t  of commerc ia l  e q u i p m e n t  for u l t r a c ry o t o my  
(Sorvall  MT-2B,  F T S  L T G 2 ;  L K B  CryoKi t ;  Re icher t  
OMU3, FC2) and  the  descr ip t ion  of several  me thod ica l  
va r ian t s  s-13, t he  in te res t  in th is  procedure  has  con t inued  
to grow. Since no t  all technical  difficulties involved in 
u l t r a c r y o t o m y  have  been  overcome,  however ,  we a t t e m p t -  
ed to  develop a procedure  which  no t  only  allows be t t e r  
cu t t ing  of t he  frozen t issue bu t  also faci l i ta tes  manipula -  
t ion  of even u l t ra - th in  sect ions and  enables  de t e rmina -  
t ion of sect ion th ickness  based on the  occurrence of inter-  
ference colours. 

Method. By immers ion  in l iquid n i t rogen unf ixed 
k idney  and  liver t issue was frozen onto  a silver (Reichert)  
or else on to  a copper  slide (Sorvall) and then  a t t a c h e d  to  
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the specimen holder of the cooling units which had al- 
ready been cooled to working temperature. Following this 
the object was trimmed under low magnification to a 
size of approximately 0.2-0.3 ram. In order to coat the 
object with a fast adhering synthetic sheath, either 
polyvinylacetate (PVA) or polyvinylformaldehyde (PVF) 
in a 5-20% solution of methylene chloride or ethyl 
chloride, precooled to the working temperature of --50 
to --90~ was used. These solutions were frequently 
coloured with Sudan black B for better observation and 
demonstrability. To prevent the solvent from penetrating 
unnecessarily deeply into the tissue, a small amount of 
the above-mentioned solutions can first be brushed onto 
the lateral surface of the block, whereupon the solvent 
evaporates within less than 1 rain, forming a first 
adhering synthetic layer. According to the purpose of 
the experiment, this synthetic coating can be gradually 
reinforced up to a thickness of 0.5 mm and more (see 
Figure). At very low temperatures, it is advisable to use 
ethyl chloride (melting point: --140 ~ at temperatures 
of --50 to --90~ methylene chloride (melting point: 
--96.7~ can be used. Experiments have shown that, 
using the proper procedure, the synthetic coating is com- 
pleted within 5 min. 

When completely dry the object (usually at --70~ 
was cut semi-thin or ultra-thin with a glass knife (knife 
angle: 45 ~ , free angle:  6~ Dur ing some exper iments  
DMSO-H20  60:40 (V/V) served as a f loat ing medium.  

Analogous to a previous ly  described procedure 14 for 
cut t ing  frozen sections of whole animals,  in some expert- 

ments  a 1% solution of PVA or P V F  in methy lene  
chloride or e thyl  chloride was used in addi t ion to the 
above-ment ioned  lateral  coat ing to reinforce each individ-  
ual section a t  the  cu t t ing  surface. 

Results and discussion. The synthet ic  coat ing described 
here allows for the product ion  of technical ly  good semi- 
th in  and ul t ra- th in  frozen sections of unfixed tissue at  
working tempera tu res  under  --70 ~ (Figure). Advantages  
of this  procedure especially in u l t r ac ryo tomy are:  1. Im-  
proved cu t t ing  of the  frozen object  surrounded by the  
synthet ic  coat  and therefore considerably less deforma- 
tion, foiding, and tear ing of the  sections; 2. Bet ter  ma-  
nipulat ion especially of sections of small, fast-freezing 
objects by hair, brush, or poin ted  tweezers or else easy 
removal  from the f loat ing med ium;  3. De te rmina t ion  of 
section thickness wi th  the  aid of interference colours in the  
surrounding uncoloured synthet ic  coat, as is otherwise 
done with  p las t ic-embedded tissue; if the  synthet ic  
solution contains Sudan black B, the  colour in tens i ty  can 
be used as an indicator  for section thickness;  4. Cont rary  
to 'gelat in embedding '  l, 3, ~, ~l, the  synthe t ic  coat ing 
method  can be carried out  at  low tempera tures  wi th  
corresponding pre-cooled solutions;  soaking the  tissue in 
embedding  med ium is not  necessary. 

Possible d isadvantages  of the  synthe t ic  coat ing are:  
1. The s l ight ly greater  amoun t  of t ime  required ini t ial ly 
in prepar ing the  synthet ic  coat ;  in comparison to the 
dura t ion of the  whole exper iment ,  however,  this can, in 
our opinion, be ignored;  2. Differences in the  hardness of 
synthet ic  mater ia l  and frozen tissue can impai r  the  qua l i ty  
of the  sections; however,  this d i sadvantage  can be mini-  
mized by  opt imal  propor t ioning of the  synthet ic  coat  and 
probably  be e l iminated  complete ly  by  an appropr ia te  
choice of synthet ic  mater ia l ;  3. A certain, though only 
superficial, pene t ra t ion  of the  solvent  into the  tissue, 
undesirable in some respects, is p robably  necessary, on 
the  o ther  hand, for the f i rm adhesion of the  synthet ic  
mater ia l  to the  object.  In  view of the  min imal  solubi l i ty  
of our solvents  in water,  e.g. methy lene  chloride only 
1 : 40, t hey  could reach only the  l ipid phases of the frozen 
tissue block even when applied qui te  heavi ly ;  art if icial  
dis tor t ions of water  phases are probably  not  to be expect-  
ed at  all. I f  the  exper iment  requires t ha t  a l terat ions or 
dislocations of l ipidsoluble tissue components  also be 
excluded, then  the contac t  be tween solvent  and tissue 
should, and can be, reduced by  gradual  appl ica t ion of the  
synthet ic  coat, and the reby  l imi ted to a superficial  t issue 
zone to be specified by  control  experiments .  

Zusammen/assung. Es wird eine methodische  Verbesse- 
rung der U l t r ak ryomik ro tomie  unf ixier ten Gewebes 
beschrieben. Das Prinzip dieser <~ Kunststoffumhiillung>> 
besteht  darii1, dell Gewebeblock dutch  Auf t ragen einer 
Kunsts toff l6sung - ve rwende t  wurden auch in der K~tlte 
noch ausreichend fltichtige organische L6sungsmit te l  - 
mi t  einem Kuns t s to f fmante l  zu umgeben.  Dadurch  wird 
die Schneidbarkei t  des gefrorenen Gewebes verbessert ,  
die Manipul ierbarkei t  auch yon ul t radi innen Gefrier- 
schni t ten er leichter t  und eine Dickenbes t immung  der 
Schni t te  anhand von In ter ferenzfarben erm6glicht .  

Example of 3 sections from a block of frozen kidney tissue with 
synthetic coating; section thickness 200 rim. A) frozen section; 
B) synthetic coat in situ on the glass knife. 
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