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PASLEY, J. N., T. I. KOIKE AND H. L. NELDON. Absence of sodium appetite in cyclophosphamide and DOCA treated 
house mice. PHARMAC. BIOCHEM. BEHAV. 6(3) 265 267, 1977. lntraperitoneal administration of cyclophosphamide 
100 mg/kg and 200 mg/kg significantly lowered plasma sodium and significantly increased plasma potassium but did not 
result in saline preference in a strain of wild-derived house mice given a choice between water and saline (0.15M) to drink. 
Deoxycorticosterone acetate treatment in dosages up to 1.5 mg for four days also failed to increase salt intake. The data 
suggest a possible absence of a sodium appetite mechanism in this species. 
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THE B E H A V I O R A L  p h e n o m e n o n  of a specific hunge r  for  cc vo lume on Days 9 and  10. On day 10, twelve hr af ter  the 
sod ium evoked by def ic iency  of body  sodium was first group received DOCA, each mouse  in the group was 
observed by Rich te r  I l l ] .  Sod ium appe t i t e  can also be admin i s t e red  100 mg/kg  c y c l o p h o s p h a m i d e  ( C Y T O X A N ,  
elici ted in a lb ino  rats  [12]  and  r abb i t s  [71 in the  a p p a r e n t  Mead J o h n s o n )  IP dissolved in i so tonic  saline in a 0.1 cc 
absence  of sod ium def ic iency  via in jec t ions  of deoxycor t i -  volume.  A second group received 0.15 mg DOCA on Days 9 
cos te rone  ace ta te  (DOCA).  C y c l o p h o s p h a m i d e  (CY), a and 10 and  12 hr  fol lowing the  Day 10 dr ink ing  session 
widely used i m m u n o s u p p r e s s i v e  agent ,  has been  r epo r t ed  to received 0.!  cc of  0.15 M NaCI IP. A th i rd  group received 
induce  a sod ium appe t i t e  and  h y p o n a t r e m i a  in the  ra t  [ 10] 0.3 cc sesame oil SC on Days 9 and 10 immedia te ly  af te r  
and to  induce  h y p o n a t r e m i a  in h u m a n s  [4 ] .  the d r ink ing  session and  12 hr la ter  on Day 10 received 100 

The purpose  of  the  p resen t  s tudy  was first  to d e t e r m i n e  mg/kg  CY IP in a 0.1 cc volume.  A final group of mice. 
w h e t h e r  CY could  increase  sod ium c o n s u m p t i o n  in the received similar in jec t ions  of an equiva lent  vo lume of 
mouse  and  second  to d e t e r m i n e  w h e t h e r  mine ra loco r t i co ids  sesame oil on Days 9 and 10 and of  i sotonic  saline 12 hr 
play a role in the CY induced  salt appe t i te ,  later. On Day 11, two ca l ibra ted  dr ink ing  bo t t l es  were 

placed on the f ron t  of each mouse  cage dur ing the usual 30 
METHOI) min.  d r ink ing  session. One bo t t l e  con ta in ing  wate r  the  

Animals o the r  con ta in ing  0.15 M NaCI. The pos i t ions  of the bo t t l es  
were r a n d o m i z e d  for  each cage. C o n s u m p t i o n  was deter-  

Labora to ry- ra i sed  male  descendan t s  of a wild s tock of  mined  to the neares t  0.1 ml for the  two solut ions .  
house  mice (Mus musculus), 8 0 - 9 0  days old, were housed  h n m e d i a t e l y ,  a f te r  the  salt water  p re fe rence  test,  all an imals  
in indiv idual  s tainless steel cages in a l ight  (14 h r / d a y ) a n d  were killed by decap i t a t ion  and the i r  b lood col lected in 
t e m p e r a t u r e  (24°C)  con t ro l l ed  room.  All an imals  had  hepar in ized  vials. The b lood was cen t r i fuged  and plasma 
c o n t i n u o u s  access to  Pur ina  Mouse Chow con ta in ing  0.355~ sodium and  potass ium c o n c e n t r a t i o n s  d e t e r m i n e d  by flame 
sodium t h r o u g h o u t  the  s tudy,  p h o t o m e t r y .  Stat is t ical  eva lua t ion  of results  was carried ou t  

using a two  way analysis  of  var iance using the stat ist ical  
Procedure package ( S T A T P A C K )  wr i t ten  by the Western  Michigan 

All an imals  were given 10 days to b e c o m e  a c c u s t o m e d  to Univers i ty  C o m p u t e r  Center .  

c o n s u m i n g  the i r  daily supply  of  wate r  in one 30 rain per iod 
which  occur red  at  the  same t ime  each day. I mmed ia t e ly  RESULTS 
af ter  the  d r ink ing  per iod  on  Day 9, the  mice were r a n d o m l y  
assigned to one of  four  groups  c o n t a i n i n g  12 mice each The resul ts  of  E x p e r i m e n t  1 are summar i zed  in Table I. 
(Table  1). One group received 0.15 mg  d e o x y c o r t i c o s t e r o n e  Analyses  disclosed no  s ignif icant  d i f ferences  in body  
aceta te  (DOCA)  SC dissolved in a sesame oil vehicle in a 0.3 weights  a m o n g  the  four  groups  of  mice. C y c l o p h o s p h a m i d e  
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T A B L E  I 

EFFECT OF CYCLOPHOSPHAM1DE (CY) AND DOCA TREATMENT ON FLUID INTAKES AND PLASMA SODIUM AND POTASSIUM VALUES 
IN HOUSE MICE. ALL VALUES ARE MEANS AND THEIR STANDARD ERRORS 

Total Fluid Water Saline Plasma Plasma 
Treatment Body Wt. Intake Intake Intake Sodium Potassium 

Exp. 1 n CY DOCA (g) (ml) (ml) (ml) (mEq/L) (mEq/L) 

Control 12 0 0 25 ± 0.7 2.6 _+ 0.2 1.6 _+ 0.3 1.1 _+ 0.4 146.3 _+ 1.0 7.4 _+ 0.2 
CY 12 2 mg 0 28 _+ 1.3 2.2 ± 0.2 2.0 _+ 0.2 0.2 _+ 0.1 142.2 _+ 0.9 8.3 ± 0.3 
DOCA+ 
Saline 12 0 0.15 mg 27 _+ 1.2 2.9 _+ 0.2 2.0 _+ 0.2 0.8 _+ 0.2 146.3 _+ 1.1 7.0 _+ 0.2 
DOCA+ 

CY 12 2 mg 0.15 mg 25 _+ 1.9 2.8 _+ 0.2 1.9 _+ 0.2 0.8 _+ 0.2 147.5 + 1.3 9.0 _+ 0.2 

Exp. 2 
Control 12 0 0 24 _+ 0.9 2.8 _+ 0.3 1.7 _+ 0.2 1.0 _+ 0.4 145.4 _+ 0.9 6.4 _+ 0.5 
CY 12 4 mg 0 26 _+ 0.9 2.5 ± 0.2 1.9 + 0.3 0.6 + 0.2 140.9 ± 0.8 8.2 ± 0.1 
DOCA 12 0 0.3 mg 25 _+ 0.8 3.4 _+ 0.3 2.2 _+ 0.4 1.2 _+ 0.4 155.0 _+ 4.3 5.2 _+ 0.3 
DOCA 12 0 1.5 mg 24 ± 0.8 3.2 ± 0.3 1.7 _+ 0.3 1.3 _+ 0.4 149.1 ± 0.6 6.8 ± 0.3 

t r ea tmen t  was wi thou t  e f fec t  on total  fluid intake.  DOCA controls  and DOCA treated mice in agreement  with the first 
t r ea tmen t  alone and in combina t ion  with CY, however ,  exper iment .  DOCA t rea tmen t  of 0.3 mg increased plasma 
resulted in c o n s u m p t i o n  of more  total  fluids ( p<0 .0 5 )  than sodium levels (p<0 .03 )  and Iowered plasma potassium 
mice t reated with CY alone. Mice that  received CY and the values (p<0 .001 )  compared  to 1.5 mg DOCA t rea tmen t  and 
oil vehicle consumed  less saline (p<0 .05 )  than did cont ro l  CY t rea ted  mice and cont ro l  values. 
mice. No di f ference  was observed after  DOCA t r ea tmen t  
alone or in combina t ion  with CY on saline intake. No DISCUSSION 
differences  were observed among the four  groups of mice 
with regard to water  intake.  Cyc lophosphamide  t r ea tmen t  In a n u mb er  of  animal species, natural  or exper imenta l  
lowered plasma sodium values (p<0 .01 )  compared  to sodium deple t ion  results in a marked increase in sodium 
controls .  DOCA plus CY t r ea tmen t  increased plasma appet i te  that  may even be associated with selection of what  
sodium values (p<0 .03 )  compared  to DOCA treated,  CY is normal ly  unpalatable  hype r ton ic  solut ions  [5] .  In rats, 
t reated and contro l  mice. Cyc lophosphamide  t r ea tmen t  and cyc lophosphamide  t r ea tment ,  apparent ly  resulting in deple- 
DOCA plus CY t r ea tmen t  increased plasma potass ium levels t ion of  body  sodium stores,  is also associated with an 
(p<0 .001)  compared  to cont ro l  and DOCA t rea ted  mice. increase in sodium appet i te  [ 10]. In addi t ion  to deficits  in 

These results demons t r a t e  that  CY apparent ly  does not  sodium,  hormona l  factors  are known to inf luence the salt 
elicit sodium appet i te  in this species in cont ras t  to that  appet i te  mechanism [6] .  Thus, the adminis t ra t ion  of  
repor ted  in the rat [10] .  Moreover,  unlike the rat and the DOCA to rats [3] or to rabbi ts  [7] as well a s ad renoco r t i -  
rabbit ,  DOCA in the dosage used did not  induce an increase co t rophic  h o r m o n e  (ACTH) to rabbits  [ 1 ] will increase salt 
in sodium consumpt ion  in our mice suggesting the possible ingestion in the absence of  sodium deficiency.  
absence o f a s a l t  appet i te  mechanism in this species. Cyc lophosphamide  or DOCA adminis t ra t ion  in the 

To examine  the effects  of  DOCA and CY fur ther  we dosages used in the present  s tudy failed to increase salt 
designed a second expe r imen t  to de te rmine  if sodium ingestion in mice. These results might  conceivably be 
appet i te  could be induced by larger doses of  these in te rpre ted  to suggest that  a sodium appet i te  mechanism is 
compounds ,  lacking in mice or that  the ho rmona l  mechanisms  effect ing 

Four  groups of  mice were main ta ined  in Exper imen t  2 sodium conservat ion in this species differ f rom those in the 
utilizing a similar p ro toco l  as in Expe r imen t  1 (Table 1). rat, rabbit  or sheep. Such a conclusion,  however ,  is 
One group received 0.3 mg DOCA SC on Days 9 a n d  10;a  tentat ive and s o mew h a t  p remature  as relatively little is 
second received 1.5 mg DOCA SC on Days 7, 8, 9, and 10; known of  the mechanisms  that  maintain sodium homeos ta -  
a third received sesame oil SC on Days 9 and 10 plus 4 mg sis in this species. There are similarities be tween  the house 
CY IP (200 mg/kg) on Day 10; a four th  group acting as our mouse and desert  rodents  such as the kangaroo rat in that  
control  received sesame oil SC on Days 9 a n d  10 and saline house mice can survive wi thout  drinking and can tolerate 
IP on Day 10. On Day 11 the procedures  were identical to ex t remely  high salt concen t ra t ions  in their  drinking water  
Exper iment  1. [8 ,9] .  Salber and Zucker  [121 have repor ted  that  in the 

The results of  Exper iment  2 are summar ized  in Table 1. hamster ,  also a roden t  of desert  ancestry,  salt appet i te  is 
As in Exper imen t  1, there  was no dif ference in total  fluid not  apparen t  af ter  adrena lec tomy or DOCA-t rea tment .  
c o n s u m p t i o n  be tween  control  mice and the o the r  three Moreover, the hamster  can maintain  sodium balance ap- 
groups. In cont ras t  to results in Expe r imen t  1, saline parent ly  i ndependen t  of  adrenal steroids. Denton  [6] has 
consumpt ion  and water  consumpt ion  was no t  d i f ferent  suggested that  a reduct ion  in sodium intake causally related 
among the four  groups of  mice. Cyc lophosphamide  treat- to a def ic iency in envi ronmenta l  sodium favored the 
ment ,  however ,  lowered plasma sodium levels (p< 0.01 ) and concur ren t  evolut ionary  emergence  of  linked salt appet i te  
enhanced  plasma potass ium levels ( p < 0 . 0 0 I )  compared  to and salt conservat ion mechanisms.  Thus, it is conceivable 
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tha t  a re lat ively h igh  sod ium c o n t e n t  of  the  e n v i r o n m e n t  in po tass ium were no t  dose d e p e n d e n t .  The p h e n o m e n o n  of 
which  our  mice evolved prov ided  for  an a d e q u a t e  d ie ta ry  mine ra loco r t i co id  escape charac te r i zed  by ini t ial ly in- 
in t ake  of sod ium and  great ly  r educed  the  se lec t ion pressure creased po tass ium exc re t i on  fo l lowed by e i ther  po tass ium 
favoring the  emergence  of  salt appe t i t e  or  conse rva t ion  ba lance  or r e t e n t i o n  has been  descr ibed in h u m a n s  [3 ] .  
mechan i sms .  Perhaps  the  a p p a r e n t  lesser e f fec t  a f te r  four  days t r e a t m e n t  

In the  first e x p e r i m e n t  CY t rea ted  house  mice  c o n s u m e d  of the  1.5 mg dosage of  DOCA c o m p a r e d  to the 0.3 mg 
s ignif icant ly  less saline t han  did con t ro l s  suggest ing e i the r  dose is indica t ive  of  the  escape p h e n o m e n o n  in our  mice.  
illness or pe rhaps  e n h a n c e d  n e o p h o b i a  to  saline i nduced  by In conclus ion ,  while CY t r e a t m e n t  lowered  plasma 
this  c o m p o u n d .  The  suggest ion of  n e o p h o b i a  in our  sod ium levels and  increased plasma po tass ium levels in this  
wild-derived mice is no t  u n r e a s o n a b l e  since it is a p p a r e n t l y  s t ra in  of  wild-derived house  mice an increase in sodium 
more  p r o f o u n d  in wild species t han  in the  d o m e s t i c a t e d  appe t i t e  was no t  observed.  Moreover ,  DOCA t r e a t m e n t  of 
animals  [2 ] .  In the  second e x p e r i m e n t  the  lack of  up to 1.5 mg for  four  days fai led to increase salt in take.  
d i f fe rence  in saline in take  b e t w e e n  CY t rea ted  and  con t ro l  F u r t h e r  s tudies  designed to examine  the m e c h a n i s m s  of salt 
mice is dif f icul t  to  expla in  since one  would  expec t  illness or ba lance  are needed  in order  to relate  the a p p a r e n t  absence  
n e o p h o b i a  to  be e n h a n c e d  by h igher  dosages of this  of sod ium appe t i t e  in this  species to  its phy logene t i c  
c o m p o u n d .  Plasma sod ium values were r educed  and  plasma significance.  
po tass ium levels were increased,  however ,  in b o t h  experi-  
m e n t s  a f te r  CY t r e a t m e n t  in ag reemen t  wi th  work  by ACKNOWLEDGEMENT 
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