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P R O  E X P E R 1 M E N T I S  

A M o d i f i e d  Vital Staining Technique 
for Amphibian Eggs 

D u r i n g  a s t a y  a t  t h e  H u b r e c h t  L a b o r a t o r y ,  I n t e r n a -  
t i o n a l  E m b r y o l o g i c a l  I n s t i t u t e ,  U t r e c h t  (Hol land) ,  t he  
need  arose  for  a t e c h n i q u e  f ac i l i t a t i ng  t h e  a p p l i c a t i o n  of 
r egu la r  rows of v i t a l  s t a i n  m a r k s  of d i f fe ren t  size a n d  
spac ing  on  a m p h i b i a n  eggs. T h e  t e c h n i q u e s  used  up  ti l l  
n o w  are  be s t  su i t ed  for  t he  a p p l i c a t i o n  of s ingle marks .  
The  n u m b e r  of m a r k s  t h a t  c an  be  he ld  in pos i t ion  s imul-  
t a n e o u s l y  is l imi ted  in  t he se  t e chn iques .  HASSA (Cf. 
NIEUWKOOP C. S. 1955) 1 used  a t h i n  col lodion f i lm w i t h  
holes,  w h i c h  was  f ixed ove r  t h e  egg. B y  keep ing  a s t a i n e d  
a g a r  b lock  on  t o p  of t h e  film, t h e  dye  was  a l lowed to  pass  
t h r o u g h  t h e  holes  in  t h e  fi lm, r e su l t i ng  in a row of marks .  
The  t e c h n i q u e  desc r ibed  here  m a k e s  use  of a s t r i p  of 
s t a i n e d  a g a r  f i lm w h i c h  is m a d e  to  p r o t r u d e  t h r o u g h  
holes  in  a s t r i p  of t i n  foil. 

~ o r  ~ ~ Ho/ttreter~ 

Various stages in the preparation of tin foil strip to hold stained 
agar film for vital staining of amphibian eggs. 

A v e r y  t h i n  aga r  f i lm is m a d e  b y  p o u r i n g  m e l t e d  3% 
a g a r  on  a clean,  po l i shed  s ta in less  s teel  p la te .  W h e n  dry,  
t he  f i lm comes  off a u t o m a t i c a l l y .  I t  is t h e n  i m m e r s e d  for 
24 h in  a 1 %  so lu t i on  of Ni leb lue  s u l p h a t e ,  a n d  dr ied  
a g a i n  o n  t h e  s teel  p la te .  

A s t r i p  of t i n  foil of a b o u t  15 m m  long  a n d  3 -4  m m  
b r o a d  is c u t  o u t  a n d  d iv ided  l o n g i t u d i n a l l y  i n to  t h r e e  
equa l  zones  b y  l ines (F igure  a). U n d e r  a d i s sec t ing  mi-  
croscope p r o v i d e d  w i t h  a n  ocu la r  m ic rome te r ,  a row of 
m i n u t e  holes  of p r o p e r  spac ing  is m a d e  in t h e  midd le  
zone. The  edges  of t h e  holes  are  s m o o t h e d  w i t h  a glass rod  
w i t h  a ba l l end .  I n  t h e  l a t e r a l  zones,  a t  a level  w i t h  t he  
holes,  sma l l  p u n c t u r e s  a re  made ,  w h i c h  will l a t e r  serve  as  
marke r s .  T h e  s t r i p  is n o w  fo lded  as  s h o w n  in F i g u r e  b, s te r -  
il ized in 70% a lcohol  ( a b o u t  10 min) ,  r insed  in s ter i le  
water ,  a n d  p laced  w i t h  some w a t e r  in  t h e  g roove  on  a 
clean,  s ter i le  glass slide. A s t r ip  of s t a i ned  a g a r  f i lm of t he  
r equ i r ed  size is c u t  o u t  a n d  p laced  in  t h e  groove.  The  sides 
of t h e  t i n  foil s t r i p  are  ca re fu l ly  fo lded one  ove r  t h e  o t h e r  
a n d  s l i gh t ly  p ressed  u n d e r  a n o t h e r  c lean  glass  slide 
(Fig. c). 

T h e  t i n  foil s t r i p  w i t h  t h e  a g a r  s t r i p  ins ide  is n o w  c u r v e d  
s m o o t h l y  a r o u n d  a glass rod  of t h e  s ame  d i a m e t e r  as t h e  
egg (Fig. d). I t  is t h e n  t r a n s f e r r e d  to  a rod  of sof t  wood of 
equa l  d i ame te r ,  and ,  w i t h  a f ine glass ball ,  depress ions  are  
m a d e  in  t h e  t i n  foil o v e r  t h e  pos i t ions  of t h e  holes,  indi-  

c a r e d  b y  the  p u n c t u r e s .  H e r e b y  t h e  a g a r  is m a d e  to  pro-  
t r u d e  t h r o u g h  t h e  holes,  a n d  a t  t h e  s a m e  t i m e  t h e  p a r t s  
b e t w e e n  t h e  holes  b e c o m e  co n cav e  (Fig. e a n d  1). F i n a l l y  
t h e  s t r i p  is i m m e r s e d  in s ter i le  water ,  so as to  m a k e  t h e  
a g a r  swell  a n d  p r o t r u d e  fu r the r ,  

T h e  s t a i n i n g  of t h e  n a k e d  egg is i l l u s t r a t ed  b y  F i g u r e  h. 
T h e  s t r i p  shou ld  be  t r e a t e d  w i t h  gen t l e  p ressure  only,  a n d  
t h e  sur face  of t h e  t i n  foil shou ld  n o t  m a k e  c o n t a c t  w i t h  
t h e  egg surface ,  s ince t h e  l a t t e r  t e n d s  t o  s t i ck  to  t h e  t i n  
foil. T h e  m a r k s  u sua l ly  a t t a i n  t h e  r e q u i r e d  i n t e n s i t y  in 
m a x i m a l l y  30 to  45 rain. 

W i t h  t h e  neces sa ry  modi f ica t ions ,  t h i s  t e c h n i q u e  m a y  
also be  app l i ed  to  t h e  av ian ,  a n d  p r o b a b l y  to  t h e  r ep t i l i an  
egg. 

R.  V. SHAH 

Department o/Zoology, 31. S. University of Baroda (In- 
dia), July 13, 1959. 

Zusammen/assung 

Es wird eine M e t h o d e  beschr i eben ,  die es e rm6gl i ch t ,  
m i t  Hilfe  e ines  gef~trbten Agar f i lms ,  d e r  d u r c h  L 6 c h e r  in  
S t a n n i o l p a p i e r  gep re s s t  wird ,  a m  A m p h i b i e n - E i  regel-  
m/issige R e i h e n  v o n  V i t a l f a r b m a r k e n  zu se tzen.  

1 p. D. NIEUWKOOP et al., Origin and establishment of organiza- 
tion patterns in embryonic fields during early development in 
amphibians and birds, in particular in the nervous system and its 
substrate, I, Proc. Kon. Nederl. Akad. Wetenseh. Amsterdam [C] 58, 
2, 219 (1955). 

P R O  E X P E R I M E N T I  S 

Zur Wahl der organischen L6sungsmittel 
bei der Gewinnung von Chloroplasten 

in nichtwiisserigem Milieu 

Die pr~ ipara t ive  I so l i e rung  morpho log i sche r  Zel len-  
u n d  G e w e b e b e s t a n d t e i l e  k a n n  in wiisser igem u n d  in n i c h t -  
w~isserigem Mil ieu (Behrens -Methode )  v o r g e n o m m e n  wer-  
den.  Be ide  M e t h o d e n  h a b e u  Vor-  u n d  Nachte i le .  W / i h r e n d  
be im  A r b e i t e n  in  wiisser igem Milieu F e r m e n t e ,  P r o t e i n e  
u n d  a n d e r e  wasser l6s l iche  S u b s t a n z e n  ve r lo ren  gehen,  
wird  in n ich twi i s se r igem Milieu d en  m o r p h o l o g i s c h e n  
Z e l l b e s t a n d t e i l e n  e in  Teil  d e r  Lip ide  en tzogen .  

I m  Z u s a m m e n h a n g  m i t  d en  ki i rz l ich b e s c h r i e b e n e n  
Arbe i t sg i ingen  zu r  G e w i n n u n g  y o n  C h l o r o p l a s t e n  in n i c h t -  
w~isserigem Milieu 1-~ sch ien  es u n s  v o n  B e d e u t u n g ,  d e n  
L i p i d v e r l u s t  zu e r m i t t e l n ,  we lchen  ge f r i e rge t rockne tes  
B l a t t p u l v e r  bei  Suspens ion  in v e r s c h i e d e n e n  o r g a n i s c h e n  
Solventien er le idet ,  u m  die o rg an i s ch en  L 6 s u n g s m i t t e l  
m i t  d e m  g e r i n g s t e n  L 6 s u n g s v e r m 6 g e n  ftir L ip ide  bei  de r  
G e w i n n u n g  y o n  Ch lo rop l a s t en  h e r an zu z i eh en .  

1 M. ~EtIRENS und R. TtIALACKER, Naturwissenschaften 44, 621 
(1957). 

2 u. HEttER, Ber. dtsch, bot. Ges. 70, 371 (1957). 
a C. R. STOCKING, Plant Physiol. 34, 56 (1959). 
4 R. THALACKER und M. BEHRENS, Z. Naturf. 14b, 443 (1959). 
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Als U n t e r s u c h u n g s o b ] e k t e  w~h t t en  wir  E t o d e a  cana-  
dens i s ,  Sp ina t -  u n d  Tabakbl~it ter .  Ausser  den  se i ther  fiir 
die G e w i n n u n g  y o n  morpho log i schen  Zel lbes tandte i len  
aus t i e r i schen  und  pf lanz l ichen  Zellell b e n u t z t e n  orga-  
n i schen  L6sungsmi t t e ln ,  wie Ather ,  Chloroform,.  Benzol ,  
Te t rach lorkoh lens to f I ,  PetrolAther ,  Cyc lohexan  u n d  He-  
x a n  5-1~, w u r d e n  noch  einige ande re  Solvent ien  m i t  in  die  
U n t e r s u c h u n g  e inbezogen  (Tabelte I). 

Fl i i ss igkei ten m i t  einem spezi f ischen Gewieh t  zwischen 
1,25 und  1,40 ben6 t ig t  werden ,  s ind somi t  zur  Hers t e l lung  
des g e n a n n t e n  spezi f ischen Gewich t sbere iches  a m  grin- 
s t igs t en  die K o m b i n a t i o n e n  Pe t ro l~ the r  (Siedeber.  bis 
80°C), P e n t a n ,  H e x a n  oder  H e p t a n  m i t  Te t rach lor -  
koh lens to f f ;  andere  K o m b i n a t i o n e n ,  insbesondere  die 
yon  _~ther mi t  Chloroform,  s ind weniger  gee igne t  (Tab. I I). 

Tabelle I 

Elodea 
canadensis* 

Pcntan  . . . . . . . . .  i 
Hexan 
t Iep tan  
Petrolather (bis 40°C) . . 
Petrol~tther (40-60°C) . . 
Petrol~ther (60-80°C) . . 
CyMohexan 
Ather 
Benzol 
Toluol 
Xylol 
Chloroform 

(1% ~thanol  enthaltend) 
Tetrachlorkohlenstoff 

11,4 
11,7 
11,9 
10,8 
11,9 
11,9 
17,8 
32,7 
26,6 
30,2 
29,2 

55,6 
19,9 

Spinat Tabak 
* *  * * *  

19,4 21,4 
20,2 21,4 
20,2 20,1 
20,2 21,4 
24,5 21,4 
23,0 20,1 
23,4 38,6 
37,1 45,5 
41,3 36,3 
30,9 39,9 
34,0 39,3 

57,1 67,0 
38,5 31,9 

* Junge Sprosse. 
** Handelsware; die Mittetrippen wurden vor dcr Gc- 

friertrocknung entfernt. 
*** Bei dem untersuehten Tabak handelte es sich um 

die Sorte Havanna IIc. Es wurden junge Blatter yon ia 
B1/ite stehenden Pflanzen benutzt. Mittelrippen und stark 
entwiekelte Seitenrippen wurden vor der Gefriertroeknung 
entfernt 

Tabelle 1 I  

Spezifisehes 
Gewieht 

1,25 
1 , 3 0  
1,35 
1,40 

~ther- 
Chloroform 

41,3 
41,7 
43,3 
44,3 

Benzol- 
Tetrachlor- 
kohlenstoff 

22,3 
22,0 
21,8 
20,8 

Petrol~ither- 
(60-80 ° C)-Tetra- 
ehlorkohlenstoff 

19,3 
19,4 
19,4 
20,0 

Elodea canadensis. Lipidverlust (% Gesamtlipide) durch verschiedene 
organische L6sungsmittelgemische mit einem spezifischen Gewieht 
zwischen 1,25 und 1,40. 2 g gefriergetrocknete und pulverisierte 
Sprosse wurden mit 100 ml LSsungsmittelgemisch 1 h bei Zimmer- 
temperatur geschfittelt. Nach Filtration wurde eine abgemessene 
Menge des Filtrates im Vakuum zur Trockne verdampft und der im 
Vakuunl fiber konzentrierte Schwefels~ure getrocknete Rfickstand 
als Lipide gewogen. Bestimmung dcr Gesamtlipidc siche Tabelle I 

Bei  d e m  y o n  uns  beschr i ebcnen  Ver~ahren zur  Gewin-  
h u n g  y o n  Chloroplas ten  aus B t~ t t e rn  y o n  E l o d e a  cana-  
dens i s*  (Zerkleinern der  ge f r i e rge t rockne ten  Sprosse und  
Anre iehe rn  der  Chloroplas ten  in PetrolS~ther (Siedeber.  
60-80°C),  Re in igung  der  Chlorop las ten  in e inem spez. 
Gewich t sg rad ien ten  u n t e r  V e r w e n d u n g  y o n  Pet ro lAther-  
Te t rach lorkohlens tof f -Mischungen)  wi rd  d e m  Spross-  
pu lve r  folgende Menge an  L ip iden  bzw. L i p i d b e s t a n d -  
te i len en tzogen  (Tab. I I t ) :  

Lipidverlust (% Gesamtlipide) durch organische L6sungsmittel. ~ g 
• gefriergetrocknete und pulverisierte B1/itter bzw. Sprosse (Elodae) 

wurden mit 100 ml LSsungsmittel 1 h bei Zimmertemperatur ge- 
schfittelt. Nach Filtration wurde eine abgemessene Menge des Fil- 
trates im Vakmml zur Trockne verdampft, tier Rfickstand im Va- 
kuumexsikkator fiber konz. Schwefels/iure getrocknet und als Lipide 
gewogen. Bestimmung der Gesamtlipide: 0,5 g gefriergetrocknetes 
Blatt- bzw. Sprosspulver (Elodea) wurden dreimal 30 rain mit je 
15 ml Methanol-Chloroform-Gemisch (3:1) am Rfickflusskfihler 
gekoehf. Die filtrierten Extrakte wurden vereinigt und im Vakuum 
zur Trockne verdampft. Der Rfiekstand wurde mit kleinen Portionen 
(insgesamt 20 ml) einer siedenden Petrol~ther(40-60°C)-Chloroform - 
Mischung (1 : 1) extrahiert. Der Extrakt wurde dutch Zentrifugieren 
vom UngelSsten getrennt und im Vakuum bis zur Trockne eingeengt. 
Der Rfickstand wurde dann bis zur Gewichtskonstanz im Vakuum 

fiber konz. Schwefelsfiure getrocknet 

V¢ie aus der  Tabel le  he rvorgeh t ,  ist  die H6he  des Lip id-  
ve r lus tes  n ich t  n u r  yon  der  A r t  des  L6sungsmi t t e t s ,  son-  
de rn  auch  von  d e m  U n t e r s u c h u n g s m a t e r i M  abh~ngig.  So 
we rden  der  yon  uns  als Ausgangsmate r i a l  filr die Chloro- 
p l a s t e n g e w i n n u n g  gewlthl ten E l o d e a  c a n a d e n s i s  weniger  
L ip ide  en tzogen  als den  Sp ina t -  und  Tabakbl/i . t tern.  Von  
d e n  So lven t i en  m i t  e inem spezi f ischen Gewich t  u n t e r  
1,0 16sen die a l ipha t i schen  Kohlenwasse r s to f fe  (un te r  
d e n e n  keine gr6sseren  Dif fe renzen  bes tehen)  wenig  Lipide,  
wS.hrend yon  den  be iden  u n t e r s u c h t e n  LSsungsmi t t e l n  
mi t  grSsserem spezif ischen Gewich t  Te t rach lo rkoh len-  
s toff  ein ger ingeres  L6sungsve rm6gen  als Chloroform be- 
si tzt .  Da  ffir die I so l ie rung y o n  Chloroplas ten  in der  Regel  

Tabelle I l i  

% Gesamt- 

Lipide Lipid-P Lipid-N Chlorophyll 

21,2 9,8 11,1 1,9 

Veflust an Lipiden und Lipidbestandteilen bei der Gewinnung yon 
Chloroplasten aus Bl~ittern yon Elodea canadensis. N-Bestlmmung 
nach KIELDAHL, Aufschluss tier Substanz mit konzentrierter 
Schwefelsfiure und Kaliumpermanganat nach BEET 14. P-Bestim- 
mung nach Fiske und Subbarow in der Modifikation yon LOHMANN 

und JENDRASSIK ls. Chlorophyllbestimmung nach ARNON lg 

M. BEttRENS, Hoppe-Seylers Z. 209, 59 (1932). 
6 ~'vl. BEHRENS, Hoppe-Seyters Z. 232, 263 (1935). 
7 R. ]?EULGEN, M. BEHRENS und S. MAHDIHASSAN~ Hoppe- 

Seylers Z. 246, 203 (1937). 
s M. BEHRENS, Hoppe-Seylers Z. 253, 185 (1938). 
9 A. L. Dou~ccE, G.H. TISHKOFF, S.R. BAENETT trod R.M. 

FREER, J. gen. Physiol. 33, 629 (1950). 
10 H. STERN und A. E. MIRSKY, J. gen. Physiol. 36, 181 (1952). 
11 V. ALLFREY, H. STERN, A. E. MIRSKY und H. SAET~REN~ J. gen. 

Physiol. 35, 529 (1952). 
13 H. STERN und A. E. MIRSKY, J. gen. Physiol. 37, 177 (t954). 
13 E. R. M. KAY, R. M: S. SMELLIE, G. 2 .  HUMPHREY und J. N. 

DAVIDSON, Biochenl. J. 62, 160 (1956). 
la A. E. BEET, Naturc 175, 514 (1955). 
is K. LOtlMANN und L. JENDRASSIK, Biochem. Z. 178, 419 (1926). 
16 D. I. ARNON, Plant Physiol. 2d, 1 (1949). 
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"vVir danken der Deutschen Forschungsgemeinschaft ffir ihre Un- 
tersttitzung. 

R.  THALACKER und M. BEHRENS 

Physiologisch-Chemisches Institut der fus tus  Liebig- 
Universitiit in Giessen, 22. Ju l i  1959. 

Summary 

F o r  the  isolat ion of chloroplasts  in non-aqueous  med ia  
the  fol lowing organic  solvents  are  su i tab le :  pentane,  
hexane ,  heptane ,  pe t ro leum e ther  and carbon  te t rachlor ide .  
These  solvents  cause a m i n i m u m  loss of lipids. 

The  loss of  l ipids and  some lipid componen t s  of frozen- 
dr ied and  ground shoots  f rom Elodea canadensis dur ing 
the  isolat ion of chloroplasts  in non-aqueous  media  (petro- 
l eum e ther  b. r. 60-80°C and  pe t ro l eum e ther -carbon 
te t rach lor ide  mixtures)  is repor ted .  

PRO E X P E R I M E N T I S  

Preparation of Subcellular Particles 
f r o m  B r a i n  T i s s u e  b y  a F i l t r a t i o n  T e c h n i q u e  t 

The  chemis t ry  and phys io logy of subcel lular  part icles  
have  been ex tens ive ly  s tudied  dur ing  the  pas t  several  
decades.  These par t ic les  are  usual ly  isolated by  differen- 
t ia l  cen t r i fuga t ion  of t issue homogena t e sL  The present  
communica t ion  describes t he  isolat ion of two  par t icu la te  
subcel lular  f ract ions  f rom homogena tes  of bra in  t issue by  
means  of Mill ipore fil ters 3, which are microscopic  and 
submicroscopic  sieves of cellulosic membranes  wi th  pores 
of precise, specified sizes. The  par t ic les  in these two frac- 
t ions have  app rox ima te  size ranges,  swell ing proper t ies  
and a t  least  two  b iochemica l  proper t ies  t h a t  are s imilar  
to those  of the  large granules,  p repared  by  different ial  
cent r i fugat ion ,  to which  the  t e r m  'mi tochondr i a '  is fre- 
q u en t l y  applied.  

Millipore fil ters h a v e  had  several  appl ica t ions  in the  
biological  field. F o r  example ,  t h e y  have  been  employed  
in the  concen t ra t ion  of bac ter ia  and viruses,  which  are 
in the  size range  of several  classes of subcel lular  particles.  

Methods. All operat ions  in p repara t ion  of t he  subcel lular  
f ract ions were  carr ied ou t  a t  0°-4°C. 1 g of m ixed  grey  
and whi te  m a t t e r  f rom the  cerebral  hemispheres  of 
Sprague-Dawley  male  ra t s  was  placed in suff icient  0.25 M 
sucrose solut ion to  m a k e  the  f inal  v o l u m e  10 ml, and 
homogen iza t ion  effected in a Dounce  all glass homogenizer  
by  10 strokes wi th  the  loosely f i t t ing p lunger  and  5 
s trokes wi th  the  t igh t ly  f i t t ing plunger.  The  homogena t e  
was passed successively t h rough  e lec t rodeposi ted  nickel  
screens ~ of a p p r o x i m a t e l y  40 and 20 ix pore sizes. These  
f i l t ra t ions  r emoved  t issue debris,  whole  cells and m a n y  
nuclei.  This  is essent ial  to  avoid  clogging of the  fi l ters wi th  
smal l  pore  size. N e x t  t he  f i l t ra te  was passed th rough  
Mil l ipore f i l ter  SM (pore size 5-0 ~ :t: 1-2 ~z)5 Nuclei ,  r ed  
cells, and  some of t he  largest  rod shaped mi tochondr i a  
were r e m o v e d  a t  th is  step.  The  f i l t ra te  was then  passed 
th rough  Mill ipore fi t ter SS (pore size 3 ~z ~ 0.9 ~). This  
f i l t ra te  witl  be des ignated  SSF.  The  residue on t h e  SS 
fi l ter disc was recovered  b y  r e m o v i n g  the  disc f rom the  
f i l ter  holder,  t u rn ing  i t  upside down, replac ing i t  in the  
ho lder  and  runn ing  2 ml  of 0-25 M sucrose t h rough  the  

f i l t ra t ion  appara tus ,  under  suction. This  resuspended re- 
sidue is des ignated SSR.  S S F  was now pu t  t h rough  the  
Mill ipore f i l ter  AA (pore size 0-80 V, ± 0-05 V). The  re- 
s idue on the  disc, des ignated  A A R ,  was r emoved  as 
descr ibed previously.  

Suct ion  of minus  20-26 inches mercu ry  v a c u u m  was 
used a t  each f i l t ra t ion step. 4.7 cm filter discs were em-  
ployed.  The  X X 2 0  047 000 Hydroso l  s tandard  fi l ter homer  
m a n u f a c t u r e d  by  the  Mill ipore Corpora t ion  was used for 
suppor t  of the  f i l ter  discs. The  fi l ter discs were  p laced 
d i rec t ly  on the  wire screen. A t  0°-4°C amb ien t  t empera -  
ture ,  great  care mus t  be exercised in man ipu la t ion  to  
avo id  producing  minu te  cracks in t he  MilIipore filters, 
especial ly  when  t h e y  are  dry.  Suc t ion  mus t  be appl ied 
gen t ly  for t he  same reason.  Fa i lure  to  observe these  pre- 
cau t ions  m a y  lead to  b a d l y  con tamina t ed  fract ions.  

Adenos ine  t r iphospha tase  and n i t rogen de te rmina t ions  
were done by  me thods  s imilar  to  those  prev ious ly  re- 
por ted  f rom this  l abo ra to ry  ". Cy tochrome  c oxidase  de-, 
t e rmina t ions  were  done  spec t ropho tomet r i ca t ly  b y  the  
m e t h o d  of  COOPERSTEIN and LAZAROW 7 

Phase  microscopy  was used in opt ica l  s t u d y  of the  frac-  
t ions.  Sizes of t he  par t ic les  were e s t ima ted  by  means  of  
a f i lar  micrometer .  Because  of Brownian  m o v e m e n t  of 
the  part icles,  these  es t imates  are  v e r y  diff icul t  to  m a k e  
wi th  accu racy  and  should be regarded  as on ly  rough 
approx imat ions .  

Swel l ing of  t he  par t ic les  was  s tud ied  b y  observ ing  
changes  in the i r  size under  di rect  microscopic  observat ion .  
Solut ions  of sucrose wi th  osmot ic  s t rengths  lower t h a n  
t h a t  of t he  s t anda rd  0.25 M sucrose suspension media  
were run  benea th  the  cover  slip and changes  in par t ic le  
size were noted .  

For  the  purposes  of compar i son  wi th  f i l t ra t ion  f rac t ions  
S S R  and A A R ,  the  subcel lular  f ract ion t h a t  sediments  
af ter  cen t r i fuga t ion  for 15 rain a t  12 000 × g r av i t y  - the  
'mi tochondr ia l '  f rac t ion - was prepared  f rom ra t  b ra in  
homogena te  according to procedures  p rev ious ly  de- 
scribed 6 The  f rac t ion was no t  washed.  I t  will be referred 
to as 12G15 °. 

Results. The  two fract ions  S S R  and A A R  conta in  
spherical, comma,  and  rod shaped  par t ic les  morpho-  
logically indis t inguishable  in the  phase microscope f rom 
the  part icles  seen in the  12G15 or  'm i tochondr i a l '  f rac t ion 
prepared by  different ial  cent r i fugat ion .  There  was no t  a 
clear cu t  separat ion of par t ic les  wi th  respect  to size in 
the  two fractions. I n  S S R  there  was a p reponderance  of 
the  larger  part icles f rom approximately 2.5 to 4.0 Ez in size. 
However ,  m a n y  of t he  smal ler  par t ic les  which  are  t he  
main  const i tuents  of A A R  were p resen t  in SSR.  Rare ly ,  
a red cell was encountered  in SSR.  A A R  consisted largely  
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work. 
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