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optic nerves is acute. The pons and the medulla oblongata 
are well developed and are well defined from one another. 
The median plane (Figure 4) shows a relatively narrow 
fore-brain and a well-developed parieto-occipital area. 
The corpus callosum is narrow. The rounded massa inter- 
media is 8 mm long. The third ventricle and the aquaeduct  
are slit shaped and extend vertically. There is no olfactory 
nerve (Figure 5). The optic nerve, corresponding to the 
size of the eye, is very narrow. The optic structures of the 
Ganges dolphin (Susu gangetica Lebeck) are even more 
reduced 2. The oculomotor nerve is very thin and the 
trochlear and the abducens are absent. The trigeminal is 
thinner than the acoustic nerve. The lat ter  runs parallel 
to a well-developed facial nerve. The eighth is the most 
well-developed of the cranial nerves. The hypothalamus 
is quite  long, the mamillary bodies are minute and the 
anterior commissure can hardly be seen. The fornix on 
the sagittal section has a diameter of 10 ram. As is the 
case by other Cetacea s there is no epiphysis cerebri. There 
is a posterior commissure. The tuberculi optici of the 
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Fig. 6. Relationship between the brain weight and body weight of 
D. delphis in a log-log plot. Individual values of I. geol]rensis are 
also given. 

lamina quadrigemina is underdeveloped, whereas the 
acoustic are well-developed. The medulla oblongata has 
very prominent olivary bodies. The average body length 
of the dolphins investigated is 184.25 ± 16.27 cm, the 
average body weight 44.70 =t= 10.44 kg and the average 
brain weight 550 =t= 41.57 g (Table II). The fresh cere- 
bellar weight of No. 418 is 78.8 g which is 12.4% of the 
total  brain weight (S. gangetica 6.5%, Delphinus delphis 
16.4%). The relationship of the relative increase of the 
brain weight (y) to the relative increase of the body weight 
(x) is represented by the regression coefficient b. The 
slope of the regression line of D. delphis in a log-log plot 
is given by the significant regression coefficient b = 0.3290 
tha t  is 18°10" (Figure 6). A significant regression coeffi- 
cient for the 4 individual values of I. geof]rensis could not 
be calculated. However  it  is obvious from the individual 
values below the regression line of D. delphis, tha t  a 
certain relative body weight of Inia corresponds to a 
lower relative brain weight than it  does for Delphinus 
(Figure 6). Therefore it may be said tha t  Inia belongs to 
a lower grade of cephalization than D. delphis. 

Zusammen[assung, Bei einem durchschnittlichen K6r- 
pergewicht von 44,7 kg betritgt das mitt lere Frischhirn- 
gewicht von Inia geoffrensis 550 g. Das Kleinhirngewicht 
macht  12,4% des Totalhirngewichtes aus. Das optische 
System yon Inia ist sehr reduziert, das akustische System 
dagegen stark entwickelt. I. geo[[rensis ist weniger zepha- 
lisiert als Delphinus delphis. 

G. PILLERI and MARGARETE GIHR 

Brain Anatomy Institute, 3072 Waldau/Bern 
(Switzerland), 22 April  1968. 
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U s e  of  a C o m b i n a t i o n  of  Meta l l i c  C o m p o u n d s  a n d  Ace t i c  A c i d - A l c o h o l  as  F i x a t i v e s  for  M a m m a l i a n  
T i s s u e  in M i c r o s p e c t r o p h o t o m e t r y  

I t  has been a fairly general procedure to fix tissues in 
acetic acid-alcohol (1:3) or in 10% neutral  formalin for 
estimation of DNA by Feulgen microspectrophotometry.  
Acetic acid-alcohol fixation, however, appears to give a 
less strong Feulgen reaction, whereas formalin fixation 
yields bet ter  results and the nuclei are stained more 
intensely. The addition to the fixative of heavy metal  
compounds appears to vast ly improve the binding of 
aldehyde molecules to the molecules of leucofuchsin. 
3 such compounds have been tried: plat inum chloride, 
uranyl nitrate and uranyl acetate. Presented here are 
DNA values of the rat  kidney tissue fixed in acetic acid- 
alcohol fortified with each of the different metallic com- 
pounds separately and stained by the Feulgen procedure. 
The mixture contained in each case, 1 part  of glacial 
acetic acid, 3 parts of absolute alcohol and 4 parts of a 
1% solution of either plat inum chloride, uranyl nitrate or 
uranyl acetate. Acetic acid-alcohol (1:3) was also used 
to fix part  of the same tissue for purpose of comparison. 
Tissues fixed in the different fixatives were sectioned at  

10 p, stained simultaneously and also processed together. 
Measurement of the amount  of DNA was carried out by a 
microspectrophotometer tha t  has been described elsewhere 
by the author 1. The measurements were made by the 2- 
wave-length method, the wave-lengths being 560 and 
500 nm. Est imation of DNA-Feulgen was carried out in 
nuclei tha t  were selected at  random. However, care was 
taken to measure as many nuclei from the periphery as 
from the centre of the sections. The nuclei measured 
varied from 5.0-6.5/* in diameter in all the cases. DNA 
values in arbi t rary units were calculated according to 
MENDELSOHN 2. 

Microscopic examination of slides stained after fixing 
with the 4 different fixatives revealed tha t  perfect fixation 
took place in all the cases. The speed of staining reaction 

x M. K. DUTT, Nucleus, Calcutta 10, 168 (1967). 
2 M.' L. MENDELSOHN, J. biophys, biochem. Cytol. 4, 415 (1958). 
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DNA content of the rat kidney nuclei fixed in the 4 different fixatives 
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No. of Fixative DNA content Difference between t-value P 
nuclei means 

40 AA 102.45 4- 3.50 (A) A v. B = ] 3.71 2.51 < 0.025 
43 PCAA 116.16 4- 4.06 (B) A v. C = 22.59 3.22 < 0.005 
42 UNAA 125.04 4- 5.98 (C) A v. D = 39.23 6.51 < 0.001 
41 UAAA 141.68 i 4.88 (D) B v. C = 8.88 1.23 N.S. 

B v. D = 25.52 4.03 < 0.00t 
C v. I) = 16.64 2.15 -< 0.005 
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The relation of the amount of DNA and nuclear diameter in tissues 
fixed by the different fixatives. 

was also acce le ra ted  in t he  u r an ium and  p l a t i n u m  con- 
t a in ing  f ixa t ives  as c o m p a r e d  wi th  t h a t  in acetic  acid-  
alcohol  p rese rved  tissue, The  m e a n  D N A  c o n t e n t  in 
t i ssues  f ixed b y  t h e  4 d i f fe ren t  f ixa t ives  were s ta t i s t ica l ly  
ana lysed  to  o b t a i n  i n fo rma t ion  r ega rd ing  t h e  re la t ive  
eff ic iency of t h e  d i f fe ren t  f ixa t ives  for s t a in ing  by  the  
F e n l g e n  procedure .  The  r e l evan t  d a t a  are  p r e s e n t e d  in 
t h e  Table  and  the  Figure.  F r o m  t h e  Table  i t  is ev iden t  
t h a t  yield of  D N A  values  is bes t  in t issues f ixed in acet ic  
acid-alcohol  con ta in ing  1% u rany l  ace t a t e  (UAAA).  The  

DNA values,  however ,  r ema in  una l t e red  in t he  t i ssues  
f ixed e i ther  in acet ic  acid-alcohol  con ta in ing  1% urany l  
n i t r a t e  (UNAA) or p l a t i n u m  chlor ide (PCAA). The  yield 
is least  in t issues f ixed in acetic  acid-alcohol  (AA). These 
resul ts  t hus  ind ica te  t h a t  t he  nuc leopro te in  complex  of 
t he  cell nuclei  is p e r h a p s  b e t t e r  p rec ip i t a t ed  in t issues 
fixed in acetic  acid-alcohol  fort i f ied wi th  metal l ic  com- 
p o u n d s  such as u rany l  ace ta te ,  u r any l  n i t r a t e  or p l a t i n u m  
chloride,  as c o m p a r e d  wi th  t issue f ixed in acetic  acid- 
alcohol 3. 

Zusammen[assung. Zugabe  yon  P la t inch lo r id  oder  Ura-  
n y l v e r b i n d u n g e n  zu Eisessig-Alkohol  e r h 6 h t  den  D N S -  
W e r t  des f ix ier ten  Gewebes  betrAchtl ich.  

M. K. DUTT 

Department o[ Zoology o[ the University, Delhi 7 (India), 
1 May 1968. 

3 The author wishes to express his sincere appreciation to Prof. 
B. R. SEsa•cn•R for providing necessary facilities to carry out 
this investigation. 

C h a n g e s  in  t h e  N u m b e r s  of  D e o x y r i b o n u c l e i c  
F o l l o w i n g  U n i l a t e r a l  N e p h r e c t o m y  in  t h e  R a t  

The changes  t h a t  occur  in the  remain ing  k idney  following 
uni la tera l  n e p h r e c t o m y  h a v e  been  ex tens ive ly  s tud ied  1-3 
b u t  l i t t le  is k n o w n  a b o u t  i ts  effect  on o the r  organs.  
Dur ing  the  course  of an  inves t iga t ion  of the  changes  in 
t he  n u m b e r s  of deoxyr ibonuc le ic  acid (DNA) syn thes iz ing  
nuclei in t h e  r a t  k idney  in c o m p e n s a t o r y  renal  hype r -  
plasia  4 we found  t h a t  t he  weigh t  of t he  adrena l  g lands  
was  increased  fol lowing uni la tera l  n e p h r e c t o m y .  We  
dec ided  to  es tab l i sh  if th is  weigh t  increase  was accom-  
pan ied  b y  a n y  increase in t he  n u m b e r  of D N A  syn thes iz ing  
nuclei  in t h e  var ious  zones of the  adrena l  cor tex .  

Materials and methods. The  an imals  used  were  a lbino 
male  ra t s  of an  inbred  s t r a in  w i th  an ini t ial  b o d y  weight  
of a b o u t  200 g, which  were  m a i n t a i n e d  on a commerc ia l  
pe l le t  d ie t  and  t a p  wate r ,  R i g h t  n e p h r e c t o m y  was  per-  
fo rmed  t h r o u g h  a l u m ba r  incision unde r  e the r  anaes thes i a  
w i t h  care to  avoid  in jury  to  t he  r igh t  adrena l  or its b lood 
supply .  Ant ib io t ics  were  no t  given and  pos t -ope ra t ive  
infec t ion  did no t  occur.  The ra ts  were  killed in groups  of 
6 or 12 an imals  a t  per iods  rang ing  f rom 12 h to  6 weeks  
a f te r  t he  opera t ion .  4 g roups  of ra t s  were used as controls ,  
consis t ing of 2 groups  of no rma l  and  2 of sham-neph rec -  

A c i d  S y n t h e s i z i n g  N u c l e i  in  the  A d r e n a l  C o r t e x  

t omized  animals .  The  2 groups  of normal  ra t s  had  b o d y  
weights  of a b o u t  200 and  260 g. The 200 g group  was  used 
for compar i son  wi th  t he  neph rec tomized  and  sham-  
n e p h r e c t o m i z e d  an imals  killed dur ing  the  f irs t  week a f t e r  
opera t ion ,  and  the  260 g group for compar i son  wi th  those  
killed a f t e r  a longer  in terval .  The 2 groups  of sham-  
neph rec tomized  ra t s  were killed a t  2 d a y s  a n d  1 week 
a f t e r  opera t ion ,  which  cons is ted  of push ing  the  r igh t  
k idney  t h r o u g h  a l u mb a r  incision and  t h e n  replac ing  i t  
w i th in  t he  abdomina l  cavi ty .  

Tr i t i a ted  t h y m i d i n e  was  used to  label  nuclei  s y n t h e -  
sizing DNA.  I t  was  given as an  i.p. in jec t ion  a t  a dose  
level of 0.7 pc /g  of final b o d y  weight .  The  label led t h y m i -  
d ine  was  in jec ted  a t  10.00 and  t h e  ra t s  killed a t  14.00 to  
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