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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  hyp e 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  

1 G. E. G. WILLIAMS, Br. J. exp. Path. d2, 386 (1961). 
2 H. A. JOHNSON and J. M. V. ROMAN, Am. J. Path. if9, 1 (1966). 
3 G. THRELFALL, D. M. TAYLOR and A. T. BucK, Am. J. Path. 50, 

1 (1967). 
4 H. P. R. BURY, W. A. J. CRA~E and L. P. DUTTA, Br. J. Urol. 37, 

201 (1965). 
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Effect of right nephrectomy on the numbers of DNA synthesizing nuclei in the left adrenal cortex 

EXPERIENTIA 2419 

Operati3n Time after No. of Final body Left adrenal weight, 
p:rformed operation rats weight (g) mg/100 g 

body weight 

Labelling indices, No. of labelled 
nuclei/100 nuclei 

glomerulosa outer 
faseiculata 

None 

Sham nephrectomy 

Right nephrectom y 

16 197 ± 2.0 10.8 t 0,5 
6 257 ± 5.0 9.2 4- 0.4 

2days 6 211 zk 4.9 10.8 ± 0.7 
1 week 6 218 i 1.7 11.5 :~ 0.4 

12 h 6 213 :[: 2.6 11.5 -4- 0.5 
1 day 6 195 ± 3.5 11.2 + 0.9 
2 days 11 194 4- 3.8 13.4 ~ 0.7 • 
3 days 12 203 4- 2.8 10.9 ± 0.3 
4 days 12 200 4- 3.4 14.5 4- 0.8 ~ 
1 week 11 219 4- 3.1 11.6 4- 0.5 
2 weeks 12 238 :t: 4.3 11.7 :t: 0.5 ~ 
3 weeks 11 245 ± 6.5 11.9 J: 1.1 b 
4112 weeks 5 277 4- 12.0 10.6 -t- 0.5 b 
6weeks 6 286 4- 11.3 8.7 4- 0.8 

0.60 =~: 0.06 0.81 i 0,13 
0.57 zk 0.09 0.65 :L 0.11 

1.03 ! O.18b 1.92 :k 0.22 ~ 
0.55 :I= 0.14 0.77 ~ 0.16 

0.50 ± 0.06 0.55 4- 0.14 
1.23 4- 0.31 b 1.83 4- 0.65 
2.40 -!- 0.47 ~ 2.42 4- 0.34 ~ 
0.99 4- 0.108 t.38 :~z 0.12 ~ 
0.73 :k 0.17 1.87 ::~ 0.228 
0.67 4- 0.08 1.12 i 0 .11b 
0.53 ::k 0.10 1.00 2}2 0.13 b 
0.72 4- 0.12 1.15 4- 0.20 b 
0.52 :t: 0.15 0.50 ~ 0.13 
0.47 ± 0.12 0.53 -t: 0.10 

Results are expressed as means i standard errors. ~ P <2 0.01, b p < 0.05. 

exclude d iurna l  var ia t ions  in D N A  syn thes i s  and  mi to t ic  
r h y t h m  5. A u t o r a d i o g r a phs  of t he  lef t  adrena l  were pre-  
pa red  wi th  K o d a k  A R  10 film, as prev ious ly  descr ibed  6, 
and  the  % of labelled nuclei  (labelling index) was  de ter -  
mined  in t he  zona glomerulosa,  t h e  ou te r  and  inner  pa r t s  
of t he  fascicula ta  and  in t he  zona ret icularis .  The labell ing 
index  in each case was based  on a coun t  of 2000 nuclei  per  
zone. Counts  of t he  g lomerulosa  and  ret icular is  were  m a d e  
on the  full th ickness  of t he  zones. Zona fasciculata  was 
measured  on the  ou te r  and  inner  layers  of the  zone, each 
layer  being 8-10 cells th ick.  Label led  f ibroblas ts  and  
vascular  endothe l ia l  cells were exc luded  as far  as possible  
f rom the  counts .  

Results. (See Table.} The  adrena l  weights ,  measu red  in 
re la t ion to  final b o d y  weight  of b o t h  groups  of sham-  
ope ra t ed  animals ,  do no t  s ignif icant ly  differ  f rom those  
of t he  cont ro l  rats .  In  t he  u n i n e p h r e c t o m i z e d  an imals  t he  
adrena ls  are s ignif icant ly  heav ie r  a t  5 of the  t ime  in te rva l s  
s tudied,  t h o u g h  in the  ra t s  killed 6 weeks a f te r  opera t ion  
the i r  we igh t  is w i t h i n  no rma l  l imi ts  sugges t ing  t h a t  the  
increase may  be only  t e m p o r a r y .  

The  s h a m - n e p h r e c t o m i z e d  ra t s  show a s igni f icant  in- 
crease in t he  g lomerulosa  and  ou te r  fascicula ta  labell ing 
indices a t  2 days,  b u t  a t  1 week t h e  coun t s  have  r e tu rne d  
to  normal .  

The  u n i n e p h r e c t o m i z e d  ra t s  show s ignif icant  increases  
in t he  g lomerulosa  labell ing index  a t  1, 2 and  3 days .  The  
g rea tes t  increase is a t  2 d a y s  when  the  labell ing index  is 
a b o u t  4 t imes  t h a t  of t he  cont ro l  r a t s  a n d  a b o u t  twice  
t h a t  of t he  s h a m - o p e r a t e d  animals .  The  ou te r  Iascicula ta  
labell ing index  of t he  u n i n e p h r e c t o m i z e d  r a t s  is ra ised 
for a m u c h  longer  period.  I t  is s igni f icant ly  increased in 
t he  groups  killed b e t ween  2 days  and  3 weeks  a f t e r  
opera t ion  and  has  r e t u r ned  to  normal  levels b y  41/2 weeks.  
The g rea tes t  increase is a t  2 days  w h e n  the  label l ing index  
is a b o u t  3 t imes  t h a t  of the  cont ro l  ra t s  and  is s l ight ly  
g rea te r  t h a n  t h a t  of t he  sham ope ra t ed  animals .  

The  labell ing indices of the  inner  fasc icula ta  and  
re t icular is  of b o t h  s h a m - o p e r a t e d  and  un ineph rec tomize d  
groups  did no t  s igni f icant ly  differ  f rom those  of the  con- 
trol  ra t s  and  are no t  inc luded in t he  Table.  In  t he  200 
and 260 g cont ro l  groups  the  labell ing indices of the  inner  
fasciculata  were  0.19 and  0.12 and  of t he  ret icular is  0.33 
and  0.23 respect ive ly .  

Discussion. WRETE7 found  t h a t  in mice killed 1 m o n t h  
af ter  uni la tera l  n e p h r e c t o m y  the  h y p o p h y s i s  and  t h y r o i d  
were s ignif icant ly  heavier  t h a n  those  of cont ro ls  and  t h a t  
the  adrena ls  showed no dif ference in wet  we igh t  b u t  
p r o b a b l y  some decrease  in d ry  weight .  Our  resul ts  show 
an increase in adrena l  weigh t  in t he  ra t  fol lowing unine-  
p h r e c t o m y ,  t h o u g h  th is  increase m a y  be only  t empora ry .  
We  fu r the r  show t h a t  th is  increase in weigh t  is accom- 
pan ied  by  an increase in t he  n u m b e r  of DNA synthes iz ing  
nuclei in t he  g lomerulosa  and  the  ou te r  fasciculata .  

A s h a m - n e p h r e c t o m y  also leads  to  an increase in D N A  
synthes iz ing  nuclei b u t  in th is  case t he  m a g n i t u d e  of the  
increase in t he  g lomerulosa  is m u c h  less and  in the  ou te r  
fasc icula ta  i ts  du ra t ion  is ve ry  m u c h  shor ter .  BRENNER 8 
found t h a t  when  mice were  s t ressed by  a s.c. in jec t ion  of 
ca rbon  te t rach lor ide  the re  was an increase in t he  n u m b e r  
of D N A  synthes iz ing  nuclei  in t he  g lomerulosa  and  outer  
fascicula ta  which reached  a m a x i m u m  on the  th i rd  or 
four th  day  and  had  r e t u r n e d  to  normal  levels by  1 week. 
These  resul ts  co r re spond  fairly closely to  our  f indings  
following the  s t ress  of s h a m - n e p h r e c t o m y  in t he  ra t .  

The increased du ra t ion  of t he  response  seen a f t e r  unine-  
p h r e c t o m y  in the  ou te r  fascicuIata  a n d  possible  t he  in- 
creased m a g n i t u d e  of t he  response  in t he  g lomerntosa  
make  i t  l ikely t h a t  an  add i t iona l  factor ,  poss ib ly  homeo-  
s ta t i c  r e a d j u s t m e n t  to  t he  n e p h r e c t o m y ,  is supe r imposed  
upon  the  initial  s t ress  effect  of t h e  opera t ion .  

Zusammenfassung. H i s t o a u t o r a d i o g r a p h i s c h  wird  m i t  
8H-Thymid in  der  Nebenn ie ren r inde  gezeigt ,  dass  n a c h  
uni la tera ler  N e p h r e k t o m i e  bei  der  R a t t e  die T h y m i d i n -  
e inbaura t e  in der  Nebenn ie re  (zona g lomerulosa  und  zona  
fasciculata)  anste igt .  

H.  P.  I{. BURY and  W. A. J. CRANE 

Department o[ Pathology, University o[ Sheffield 
(England), 3 April 1968. 
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