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ins t rumen t ,  suggest  t h a t  the  deve lopmen t  of the  tech-  
nique for the  non-des t ruc t ive  examina t ion  of skin would 
be frui tful  for s tudies  of p igmenta t ion ,  the  na tu re  of in- 
fected areas, the  presence or  absence of secretions,  and 
similar effects 6. 
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Zusammenfassung. Es wird ein I n s t r u m e n t  auf  Basis 
der  In t e r f e renzmethode ,  das h~iufig wiederhol te  IR-  
Spekt ren  summieren  kann,  en twicke l t  und zur Spektral-  
beobach tung  der  IR-Emiss ion  der  menschl ichen  H a u t  
beni i tz t .  
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A Technique of Integumental Grafting for 
Aging Studies 

Skin t r an sp l an t a t i on  as a tool in aging s tud ie s  has been 
employed  in the  past1, 2. The inheren t  d i sadvan tages  in 
the  convent iona l  skill graf t ing me thods  are: a t e m p o r a r y  
s ta te  of ischemia pr ior  to vascular iza t ion  of the  t rans-  
p lant ,  an uppe r  l imit  in the  size of the  graf t  in order  to 
avoid necrosis, and the  r equ i r emen t  for a careful p repara-  
t ion of the  graf t  bed 3. The result  is t h a t  graf ts  large 
enough  for mult iple  b iochemical  analyses are difficult  to 
ob ta in  and the  effect  of t e m p o r a r y  ischemia on the i r  
chemical  compos i t ion  enters  as a variable.  

We are repor t ing  on a technique,  which  allows an ex- 
change of i n t egumen ta l  graf ts  be tween  old and young 
ra ts  and in which  the  above-men t ioned  problems wi th  
the  more convent iona l  graf t ing  techniques  can be avoided.  
I t  consists  of a 2-step procedure,  the  first  being the 
e s t ab l i shmen t  of a parabio t ic  union which is la ter  followed 
by  separat ion.  

Female  ra t s  of the  F i scher  s t ra in  were used. The  graft-  
ing process was usually carr ied out  be tween  a young (6 
m o n t h s  old) and an old (18 mon ths  old) animal.  Surgery 
was pe r fo rmed  under  chloral  hyd ra t e  anes thes ia  (270 
mg/kg  i.p.). Fol lowing the  removal  of the  hai r  a lateral  
incision was made  in b o t h  pa r t i c ipan t s  and  corresponding  
edges were un i ted  wi th  surgical clips. The more  in t ima te  
union of the  convent iona l  parabio t ic  techniques  proved  
def in i te ly  de t r imen ta l  and  should be used only if ro ta t ion  
of the  animals  and  the  resul t ing tens ion on the  skin is to 
be avoided.  The success of th is  me thod  depends  on the  
admin i s t r a t i on  of ant ibiot ics .  Each  animal  received 
60,000 U of long-act ing penicil l in (Longicil - F o r t  Dodge 
Laborator ies)  by  i.m. injection.  Clips were usual ly re- 
moved  af ter  12-14 days  and the  animals  were t he rea f t e r  
left to  themse lves  up to 2 months .  While  separa t ion  can 
be accompl ished earlier, de laying th is  s tep  seems to in- 
crease the  chances  for the  survival  of larger grafts.  Figure 
i shows a parabio t ic  pa i r  to be separa ted .  

In  the  second s tep a pai r  of incisions are made  under  
chloral  h y d r a t e  anes thes ia  in tile dorsal  and ven t r a l  layers 
of the  skin connect ing  the  animals.  The incisions curve 
away  f rom each o ther  and  f rom the  original suture  line in 
the  direct ion of parabionts .  Each  animal  is t h e r e b y  left 
wi th  an open surface to  be covered wi th  the  now com- 
ple te ly  healed flap der ived f rom its parabiot ic  pair. As a 
resul t  one of the  animals  is covered ven t ra l ly  and  the  
o ther  dorsally,  w i th  respect  to  the  original suture  line. In  
th is  s tep  the  cut  surfaces are b rough t  into apposi t ion and 
the  wound  is closed wi th  individual  st i tches.  This gives a 
larger i n t ac t  graf t  area  t h a n  closure wi th  clips would 
allow. 

Figure  2 shows the  appearance  of the  previous pa i r  af ter  
separat ion.  At  this  s tage the  same dose of ant ib io t ic  as 
before is admin is te red  again. St i tches  are e i ther  removed  
la ter  or are lost  spon taneous ly  dur ing  the  healing process. 
The final appearance  of a separa ted  and comple te ly  
healed pair  is shown in Figure 3. 

An outl ine of th is  m e t h o d  omi t t ing  exper imenta l  de- 
tails appeared  in 1964 as a news release 4. Some t ime  later  
a Russ ian  team5 repor ted  on a t echn ique  very  similar in 

Fig. 1. Parabiotic pair made ready for separation. 
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Fi~. 2. l)aral)i~)tic Imir after s(~i)aratioll. ~tttur(, lines ()utliu(,d iii iilk 

l.ig. 3. lh'alcd pair. (;raft omli[wd iH iHk. 

principle bu t  differing in detail.  They,  however,  repor ted  
high mor ta l i ty  ra tes  despi te  extens ive  pos topera t ive  care. 
In  our view this  is due to the  fact  t h a t  parabiosis  and 
skin graf t ing were carried out  s imul taneously ,  t he reby  in- 
creasing surgical t r a u m a  and necess i ta t ing  muscle to 
muscle parabiosis .  In  the  m e t h o d  descr ibed above, sur- 
gical t r a u m a  in the  parabio t ic  s tep  is minimized and graf t  
heal ing can take place unencumbered  by a parab ion t .  We 
also found the  use of massive doses of ant ib iot ics  essential  
for success. With  the  me thod  described above, post-  
opera t ive  morta l i t ies  are negligible 6& 

Zusammen/assung. Eine Methode zur Ausf i ihrung aus- 
gedehnte r  H a u t t r a n s p l a n t a t i o n e n  bei Ra t t en ,  (lie einer 

vor / ibergehenden  Parabiose  un te rworfen  wurden,  wird 
beschr iebcn.  Die Methode  solI zur Un te r suchung  von 
Al tersver / inderungen der  H a u t  b en u t z t  werden.  
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S c h n e l l e s  E i n f r i e r e n  v o n  G e w e b e n  u n d  F l i i s s i g -  

k e i t e n  

Beim langsamen Einfr ieren von  Geweben und  Fliissig- 
ke i ten  (wie zum Beispiel Blut) k6nnen  durch  die Bi ldung 
grbsserer Eiskris tal le  morphologische Ver/ inderungen und 
Subs tanzversch iebungen  e int re ten .  Daher  ist fiir die 
Zellen- und  Gewebe t rennung  sowie gewisse F ragen  der  
His tochemie  ein schnelles Einfr ie ren  yon grosser Bedeu-  
tung.  

Dem schnellen Einf r ie ren  s tehen  zwei physikal ische 
E igenschaf t en  der  Materie en tgegen:  Berei ts  gefrorene 
Organtei le  s ind schlechte  W//rmeleiter ,  so dass t ro tz  An- 
wendung  t iefs ter  T e m p e r a t u r e n  ein schnelles Durchfr ie ren  
n ich t  ohne besondere  Massnahmen  zu erreichen ist. Wei- 
t e rh in  wird ein schnelles Einfr ieren durch  das Leidenfrost -  
sche Ph / inomen  behinder t .  Bei der  Hers te l iung histolo- 
gischer Pr t tpara te  umgeh t  m a n  diese Schwierigkei ten,  
indem m a n  ausserordent l ich  kleine Objekte  in zuvor  

t iefgekt ihl ten  Fliissigkeiten, die keine Gasentwicklung 
zeigen, einfriert .  

1952 wurde  yon uns 1 eine Methode  angegeben,  die es 
ges ta t te t ,  gr6ssere Gewebemengen  re la t iv  schnell  einzu- 
frieren. Dabei  werden  kleinere Organst i icke gemeinsam 
mi t  fes ter  Kohlenst ture in e inem S ta rmix  gemahlen.  1964 
ver6ffent l ich ten  ~OLINIE und GLENNER 2 eine Methode,  
bei welcher  die Einf r ie rgeschwindigkei t  ffir kteinere Or- 
ganst i icke 10 20 sec betr/ igt .  Mit HiKe eines yon  uns ent-  
wickel ten  Einfrierger/ i tes,  das  nachfolgend beschr ieben  
wird, k6nnen  Gewebe im Bruchte i l  einer  Sekunde  einge- 
f roren werden.  

Es ist bekann t ,  dass  m a n  Gewebe re la t iv  schnell  ein- 
f r ieren k a n n ,  wenn  m a n  sie zwischen zwei t iefgektihl te  
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