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Summary. Sera  f rom p a r t i a l l y  h e p a t e c t o m i z e d  r a t s  (PH) c o m p a r e d  to  sera  f rom con t ro l  r a t s  (C) e n h a n c e  l iver  slice 
D N A  syn thes i s  b u t  depress  k i d n e y  slice D N A  synthesis~ Alone,  l iver  e x t r a c t s  f rom P H  do n o t  af fec t  D N A  s y n t h e s ~ ;  
b u t  a d d i n g  sera  to  P H  e x t r a c t s  s t imula tes ,  sugges t ing  t h a t  sera  and  l iver  fac tors  f rom P H  m a y  pa r t i c i pa t e  in com- 
p e n s a t o r y  g rowth .  

L i v e r  r e g e n e r a t i o n  fol lowing mass  loss m a y  be  cont ro l led ,  
to  some ex ten t ,  b y  c i r cu la t ing  h e p a t o t r o p i n s 2 - L  Some 
s tud ies  sugges t  t h a t  l iver  m a y  be  t h e i r  source  s,2. W e  
s o u g h t  ev idence  to s u p p o r t  t h e  ex is tence  of h u m o r a l  a n d  
l iver  fac tors  a f fec t ing  D N A  syn thes i s  in  h e p a t o c y t e s  us ing  
in  v i t r o  m e t h o d o l o g y  t h a t  p r ev ious ly  d e m o n s t r a t e d  a 
r eno t rop i e  s y s t e m  1~ 
Materials and methods. W e  p e r f o r m e d  3/3 pa r t i a l  h e p a t -  
ec tomies  (PH),  or s h a m - o p e r a t i o n s  (Sham)  b e t w e e n  14.00 
a n d  15.00 on  140-250 g Sp rague  D a w l e y  r a t s  a n d  20 h 
l a t e r  (10.00-11.00) b lood  was d r a w n  f rom t he  lower  a o r t a  
a n d / o r  t h e  l ivers  r emoved .  Sera  for a s say  of D N A  syn-  
thes i s  ( i nco rpora t ion  of 3 H - t h y m i d i n e  in to  DNA) were 
p r e p a r e d  as desc r ibed  p rev ious ly  n .  L ive r s  were homoge -  
n ized  in cold i so ton ic  m e d i u m  (1 g l i v e r / 5  ml  med ium) .  
Af t e r  h o m o g e n i z a t i o n  a n d  cen t r i fuga t ion ,  t h e  s u p e r n a t e s  
were col lected a n d  used  i m m ed i a t e l y .  
Organs  of r a t s  t h a t  rece ived  no  o p e r a t i o n  suppl ied  t h e  
t i s sue  to  be  t es ted .  L i v e r  a n d  k i d n e y  slices were cu t  in to  
smal l  po r t i ons  t3 a n d  r a n d o m l y  d i s t r i b u t e d  a m o n g  25 m l  
E r l e n m e y e r  flasks,  so t h a t  a f lask c o n t a i n e d  3 -4  pieces.  
The  w e i g h t  of t h e  slices in  each  f lask  a p p r o x i m a t e d  
50-75 mg. Slices were i n c u b a t e d  on  a D u b n o f f  S h a k e r  in  
2 ml  m e d i u m  composed  of t h e  fol lowing:  K+ 110, Ca++ 10, 
Mg ++ 20, CI-  145, a n d  H C O , -  25 mmoles/1, a n d  gassed 
w i t h  95% 0 3 a n d  5% CO v 2 fxCi of m e t h y l  a H - t h y m i d i n e  
(spec. ac t  15.2 Ci /mmole)  were a d d e d  to  t h e  flasks.  W h e n  
sera  a n d / o r  l iver  e x t r a c t s  were s tud ied ,  0.2 m l  o f  each  
rep laced  a n  equa l  v o l u m e  of m e d i u m .  D N A  d e t e r m i n a -  
t i ons  a n d  i so tope  c o u n t i n g  were p e r f o r m e d  in a m a n n e r  
p rev ious ly  descr ibed  11. W e  r a n  a m i n i m u m  of 4 f lasks  for  
each  con t ro l  a n d  tes t ,  a n d  a n  ave rage  of each  di f ference 
in specific a c t i v i t y  was used  for  t h e  f ina l  resul t .  S t a t i s t i c s  
were ana lyzed  b y  pa i red  ana lys i s  us ing  S t u d e n t ' s  t - t e s t  
(double  tai l) .  S t a t i s t i c a l  s igni f icance  was se t  a t  p < 0.05. 
Results and discussion. Our  p r e l i m i n a r y  s tud ies  showed  
t h a t  i n c o r p o r a t i o n  of 3 H - t h y m i d i n e  in to  D N A  was u n i -  
f o r m  over  a 90 m i n  i ncuba t i on ,  a n d  b y  a u t o r a d i o g r a p h y ,  
t h a t  t h e  m a j o r  i n c o r p o r a t i o n  was nuclear .  I n  6 exper i -  
men t s ,  t h e  a d d i t i o n  of sera  f r o m  con t ro l  r a t s  (10% v / v )  
to  i n c u b a t i n g  l iver  slices s ign i f i can t ly  e n h a n c e d  D N A  
s y n t h e s i s  ove r  t h e  slices i n c u b a t i n g  in  m e d i u m  a lone  
( + 1 5 . 5 % )  ( tab le  1). I n  4 expe r imen t s ,  slices i n c u b a t e d  in  

e x t r a c t  f r om S h a m  (10% v/v)  c o m p a r e d  to  slices incu-  
b a t e d  in m e d i u m  a lone  showed  no dif ference in D N A  
synthes is .  T h e r e  was also no  dif ference w h e n  e x t r a c t s  
f rom the  r e m a i n i n g  l iver  s e g m e n t  20 h a f t e r  3/3 pa r t i a l  
h e p a t e c t o m y  were inves t iga t ed .  W i t h  e i t he r  ex t r ac t ,  t h e  
smal l  decrease  in 2 H - t h y m i d i n e  u p t a k e  in to  l iver  D N A  
rep re sen t ed  less t h a n  a 1% change  f rom control .  I n  4 ex- 
p e r i m e n t s  D N A  syn thes i s  b y  l iver  slices i n c u b a t i n g  in 
b o t h  sera  (10% v/v)  a n d  l iver  e x t r a c t s  (10% v/v)  f rom 
S h a m  c o m p a r e d  to  D N A  syn thes i s  in l iver  slices incu-  
b a t i n g  in  m e d i u m  a lone  showed  some s t i m u l a t i o n  
( + 9 . 8 % ) .  
Our  p r i m a r y  i n t e n t  was  to d e m o n s t r a t e  w h e t h e r  sera  
f r o m  P H  c o m p a r e d  to  S h a m  s t i m u l a t e  2 H - t h y m i d i n e  
i n c o r p o r a t i o n  in to  l iver  slice DNA.  I n  20 expe r imen t s ,  
t h e r e  was a smal l  b u t  s ign i f ican t  s t i m u l a t i o n  to  D N A  
syn thes i s  b y  P H  sera  over  t h e  90 ra in  i n c u b a t i o n  ( + 9 . 9 % ,  
p < 0.01) ( table  2), Whi l e  t h i s  s t i m u l a t i o n  b y  B H  sera  
was  r e l a t i ve  to  t h e  effects  of S h a m  sera,  a c t u a l  s t imu la -  
t i on  r a t h e r  t h a n  less depress ion  was  p resen t ,  for n o r m a l  
sera  s t i m u l a t e  l iver  slice D N A  syn thes i s  a b o v e  con t ro l  
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Table 1. Effects of sham sera and liver extracts from sham and partially hepatectomized (PH) rats on liver DNA synthesis 

Incubation conditions No. of experiments * Spec act =L SEM** (DPM/ILg DNA) p % 

Sham sera 6 23.7 4- 6.0 <0.02 15.55 
Sham extract 4 - 0.5 + 3.9 NS - 0.9 
PH extract 4 - 1.0 ~= 6.6 NS - 0.8 
Sham sera and Sham extract 4 8.9 ~2 3.3 <0.1 >0.05 9.8 

*Average difference between 4 sets of slices incubating under the test conditions listed compared to 4 sets of slices incubating in medium 
alone. **Additions were 10% v/v. NS, not significant. 
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Table 2. Effects of sera and liver extracts from Ph and Sham rats on liver DNA synthesis 
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Conditions No. of experiments (positive) *Spec act :k SEM P % 

PH sera vs Sham sera 15/20 +12.4 4- 4.3 < 0.01 + 9.9 

PH extract + sera (PH or Sham) vs 16/20"* +23.4 ~: 6.8 < 0.01 +19.0 
Sham extract + sera (PH or Sham) 

* Spec act, difference in specific activity. ** Results using PH and Sham sera are combined. 

( tab le  1). Th i s  s t i m u l a t i o n  was  s o m e w h a t  specific. W h e n  
t he  effects  on rena l  D N A  syn thes i s  of sera  f rom P H  were 
c o m p a r e d  to sera  f rom Sham,  t he re  was  s ign i f i can t  de-  
press ion  in 8 e x p e r i m e n t s  (-11%, p < 0.05). 
Could l iver  be t he  source of c i r cu la t ing  h e p a t o t r o p i n  ? 
L i v e r  e x t r a c t s  f rom P H  p laced  a lone  in m e d i u m  fai led to  
s t imu la t e .  L a B r e c q u e  and  Pesch  8 also d id  n o t  f ind  a n y  
increase  in a H - t h y m i d i n e  i nco rpo ra t i on  in to  D N A  of l iver  
slices or i s o l a t e d  l iver  cell suspens ions  b y  t he i r  hepa t i c  
e x t r a c t  wh ich  h a d  p rev ious ly  s t i m u l a t e d  D N A  s y n t h e s i s .  
w h e n  in jec ted  in vivo.  T h e y  fel t  t h a t  t h i s  was  because  a 
longer  t i m e  t h a n  t h a t  used for in  v i t ro  i n c u b a t i o n  was 
necessa ry  to show s t imu la t i on .  However ,  in ou r  p rev ious  
s tud ies  on  t h e  r eno t rop ic  s y s t e m  n,  we showed  s t i m u l a -  
t i on  of D N A  syn thes i s  b y  rena l  e x t r a c t s  on ly  w h e n  sera  
was  p resen t .  A l t h o u g h  l iver  e x t r a c t s  f rom P H  r a t s  d id  
n o t  s t i m u l a t e  D N A  syn thes i s  in  slices w h e n  alone,  t h e y  
did  increase  th i s  p a r a m e t e r  in t he  p resence  of P H  sera  or  
S h a m  sera  ( tab le  2). 
Our  a s say  uses i n c o r p o r a t i o n  of 3 H - t h y m i d i n e  in to  D N A  
as an  e s t i m a t e  of hype rp la s i a .  Whi l e  t he  use of slices offer 
s imi la r  in i t ia l  i n t r ace l lu l a r  p recu r so r  pools  for  DNA,  non -  

specific ex t r ace l lu l a r  d i lu t ion  of t r a c e r  b y  sera  could 
increase  i so tope  i n c o r p o r a t i o n  in to  D N A  in t he  t e s t  slice 
desp i te  no  ac tua l  c h a n g e  in D N A  synthes is .  However ,  
t h i s  would a p p e a r  w i t h  slices f rom a n y  organ,  and  sera  
f rom P H  a c t u a l l y  decrease  D N A  syn thes i s  in  r a t  k i d n e y  
slices. Similar ly ,  f ind ing  t h a t  n e i t h e r  e x t r a c t s  f rom regen-  
e r a t i ng  no r  con t ro l  l ivers  af fec t  D N A  syn thes i s  a lone  a n d  
t h a t  e x t r a c t s  f rom r e g e n e r a t i n g  l ivers  cause  a re la t ive  
s t i m u l a t i o n  to  hepa t i c  D N A  syn thes i s  on ly  in t he  pre -  
sence of sera  also suggests  t h a t  our  resu l t s  are  n o t  
s e c o n d a r y  to  non-speci f ic  i sotope d i lu t ion  b y  ex t rac t s .  
These  in  v i t r o  f ind ings  are cons i s t en t  w i t h  a p roposa l  5 
t h a t  i t  m a y  t a k e  hou r s  for  s t i m u l a t o r s  to  develop,  b u t  a 
cons ide rab ly  s h o r t e r  pe r iod  of t i m e  for  t h e m  to  s t i m u l a t e  
D N A  synthes is .  As a f i r s t  a p p r o x i m a t i o n ,  we sugges t  t h a t  
a f t e r  loss of l iver  mass,  t h e r e  is a rise in a h u m e r a l  f ac to r  
a n d  a l iver  f ac to r  t h a t  occurs  w i t h i n  20 h. Since t h e  l a t t e r  
works  on ly  in t h e  presence  of sera,  i t  could  a c t i v a t e  t he  
s e r u m  fac to r  which ,  in  t u rn ,  s t i m u l a t e s  D N A  synthes i s .  
I f  t he  l iver  is t he  on ly  o rgan  c o n t a i n i n g  specific ac t iva to r ,  
t h i s  could exp la in  w h y  P H  sera  e n h a n c e  l iver  slice D N A  
syn thes i s  n o t  renal .  
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Summary. B o t h  ace ty lcho l ine  a n d  a Ca- ionophore ,  A23187,  are  c o m p a r a t i v e l y  s t r o n g  s t i m u l a n t s  of eccr ine  swea t  
sec re t ion  in  v i t ro .  Never the less ,  t h e  c o n t r a c t i o n  of t h e  sec re to ry  coil was  seen on ly  a f t e r  s t i m u l a t i o n  w i t h  ace ty l -  
chol ine  b u t  n o t  w i t h  a l p h a  or  b e t a  adrenerg ic  d rugs  or w i t h  A23187. I t  was  t h u s  in fe r red  t h a t  t h e  myoep i the l i a l  con-  
t r a c t i o n  m a y  n o t  be  p l a y i n g  a n  ind i spensab le  role in  t h e  overa l l  process  of eccr ine  swea t  secret ion.  

The  sec re to ry  coils of h u m a n ,  m onkey ,  c a t  a n d  o t h e r  
m a m m a l i a n  eccr ine  swea t  g l ands  cons i s t  of 3 cell t y p e s :  
clear,  d a r k  a n d  m y o e p i t h e l i a l  cells. Because  of i t s  re-  
s e m b l a n c e  to o t h e r  f luid a n d  e lec t ro ly te  t r a n s p o r t i n g  cells, 
t h e  c lear  cell is genera l ly  be l i eved  to be  respons ib le  for 
secre t ion  of w a t e r  a n d  e lec t ro ly tes  b y  t h e  swea t  g l and  3. 
The  f u n c t i o n  of t h e  d a r k  cell is u n k n o w n ,  a l t h o u g h  secre- 
t i o n  of a m u c o i d  s u b s t a n c e  in  swea t  is o f t en  r ega rded  as 
be ing  i ts  func t ion .  The  m y o e p i t h e l i a l  cell is sp ind le - shaped ,  
lies on  t he  b a s e m e n t  m e m b r a n e ,  a n d  is filled w i t h  masses  
of myof i l amen t s .  I t  is r a t h e r  i n f r e q u e n t  t h a t  foot  pro-  
cesses of 2 oppos ing  m y o e p i t h e l i a l  cells are  b o u n d  to 
each  o ther ,  a n d  for  t h i s  r eason  t h e  m y o e p i t h e l i a l  cells 
are  genera l ly  r ega rded  as d i s con t inuous  cells 3. T he  func-  
t i on  of t h e  m y o e p i t h e l i a l  cell is n o t  clear,  b u t  t h e  fo l lowing 
h y p o t h e s e s  h a v e  b e e n  p o s t u l a t e d :  a) m y o e p i t h a l i a l  con-  
t r a c t i o n  expulses  t h e  p r e f o r m e d  swea t  on to  t he  sk in  sur-  
face;  b) t h e  m y o e p i t h e l i a l  cell is a s u p p o t i v e  s t r u c t u r e  

for t h e  t u b u l e ;  c) myoep i the l i a l  c o n t r a c t i o n  opens  t h e  
in te rce l lu la r  c h a n n e l  of t h e  sec re to ry  cells 3 The  p r e s e n t  
s t u d y  is t h u s  i n t e n d e d  to c lar i fy  t h e  rote of t h e  myo-  
ep i the l i a l  cell in  eccr ine  swea t  secre t ion  us ing  a n  i so la ted  
single s e g m e n t  of t h e  sec re to ry  coil. A n  i so la ted  eccr ine  
swea t  g l and  r e sponds  to  a n u m b e r  of sudor i f ic  agen t s  in  
v a r y i n g  degrees  4. I f  t he re  is a d i ssoc ia t ion  b e t w e e n  myo-  
ep i the l ia l  c o n t r a c t i o n  as ana lyzed  p h o t o m i c r o g r a p h i c a l l y  
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