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Male Golden Hanlsters drank large alnounts of ethanol with food and water freely available. ~hen ethanol ~va~ presented in 
water at concentrations of 10-40U Iw.,'vt. Ahhough the hamsters C~Hlsunled an average of I 3.8 g."k,_'/day of ethanol for 3 
months, no withdrawal >,igns were observed during 4 days without etham~l, nor '.,,ere ,ailhdrawal si,,_'iis obscr',cd durin~ 
withdrawal after 4 more months  of ethanol  cc.nstlrnp[ion..;~llllotlgh Ihe (,t~ltlen I tamsler  consmne,; large alllOtl[lls of 
etllallo] withotlt tile need for food or water deprivation, the (;olden Ilamster~ lllay have limited u,;efulness as a mt)del of 
physical dependence. 

l.lthanol preference Physical dependence (;olden Ilamster,; 

Mt.I tl()l) 

Animals 

Six male Golden I lamsters  weighing about  105 g at the 
beginning of  the exper in lcn t s  were chosen as subjects.  
Two of  the hamsters  were not given e thanol  during these 
exper iments .  

/I ppara t us timid l~to cedztre 

The four hamsters  exposed  to a choice be tween  
e thanol  and water  lived toge ther  in a single plastic cage 
measuring approx imate ly  20 in. x 12 in. x 6 in. The cage 
was covered by a stainless steel lid equ ipped  with a 
depress ion where food pellets and bot t les  could be placed. 

The hamsters  were fed Purina Laboratory  Rat ( 'how 
lad libl t h roughou t  the exper iments .  Two drinking bot t les  
were m oun ted  on the lid. Usually one bot t le  conta ined  
water  ~,nd the o the r  con ta ined  an e thanol  solut ion {see 
the [ 'ableL The posi t ion of  the bot t les  '*',,as rota ted every 
day. The tubes  of  the dr inking bot t les  were Wahrnan 
( L ( ' - - 2 1 3 )  b~,ll bearing tubes  to limit spillage. Despite the 
use of  these tubes,  sonle spillage and evaporat ion 
occurred,  so a cor rec t ion  factor  of  2 ml/day was sub- 
tracted fronl the anlount  o f  water  apparent ly  consumed.  
A similar correc t ion  factor  of  3 ml /day  was applied to the 
e thanol  solutions.  These cor rec t ion  vahles were deter-  
mined on the basis o f  placing bot t les  on e m p t y  cages for 
24 hr. 

Af ter  42 days tile hanlsters were transferred [o Wah- 
man (l.(" 34) cages equipped  with activity wheels. I w o  
hamslcrs  were placed in each cage. ..M this time two 
contro l  hamsters  were also placed ill a W:.thnhlll aclivity 
wheel cage. Purina ( ' how t, gain was freely available to all 
banisters.  Two bott les ,  equipped  with ball bearing spouls.  
were a t tached to the outside of  the cages with springs, so 
that tile spouts  p ro t ruded  into the cage. The posi t ion t)f 
the bot t les  was rotated each day and correc t ions  for 
spillage and evaporat ion were made ¢,s previously de- 
scribed. 

All e thanol  concen t ra t ions  are expressed as weight to 
volume ('*v/v). The bot t les  were renloved from the cage 
and weighed each day at about  n()oI1 and tile correct ion 
factors were applied to deternl ine  the daily hllake. The 
hal l iSters  ",',,ere r c l l l o v e d  f ron l  tile cage and  weighed at the  

sa lllC t ime .  
When e thanol  was renloved,  the banisters were eval- 

uated for wi thdrawal  signs according to the audiogenic 
evaluation procedure  of  t"rye anti l-..llis [5I and by 
observat ion of  any changes in activity wheel counts  and 
body weights. 

R I.ISt' I.lS 

Ethanol  intake data are shown in the Table. During the 
first 42 days of  exposure  to e thanol  solut ions  and water.  
the preference  l"or e thanol  soh, tion was inversely related to  
the e thanol  concen t r a t ion  between 10 and 4@;.  With a 
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T A B I . E  1 

Treat men(  

C.,: 
ETOH Days 
C o n e .  o f  
( w/v ) Exposure 

Cumulative % of  
Days of GM/KG Total FMd 

Exposure ETOH/DAY As ETOH Solution 

Ethanol + water It) 9 9 10.7 (2.9)* 86 (13) 
4 l.lanlsters per cage 

Name 30 9 Ig 16.9 (4.1) 49 (9) 

Same 20 9 27 11.9 (I.4) 61 (g) 

Same I0 6 33 12.0 (I .2) 91 12) 

Same 40 9 42 9.6 (3.()) 21 (4) 

Ethanol - water, 2 
Ilamsters per cage 
with access to 20 15 57 10,7 14.2) 5g (15) 
running v, heel .  

Same 30 14 71 18.3 (3.3} 46 (7) 

Water bottle removed 30 2 73 23.2 (0.9) It}{) 

Water bottle returned 30 IN 91 15.6 t4.3) 49 (87 

Ethano l  bott le  r emoved ,  t) 4 95 0 0 

w i t h d r a w a l  test ing 

' lv,o ethanol bottles 5 & 
no water bottle 30 25 120 12.5 (3.4) lOt) 

Ethanol + water 30 90 210 - -  - -  

Intake not recorded  

Ethanol bott le  r e m o v e d ,  0 I 21 I 0 0 
w i thdrawal  test ing 

*Values in () are standard deviations. 

10'; solut ion tile e thanol  solut ion accounted  for approx-  
imately 90% of  lhe fluid intake. With increasing e thanol  
concen t ra t ion  tile e thanol  solut ion accounted  for progres- 
sively less of the tot;.,l fluid intake, with only 21"; of  tile 
fluid intake as e thanol  at the highest  concen t r a t i on  
studied.  The largest doses ~I e thanol  consumed (almost  
17 g/kg,,'day) were with the 30':; concen t ra t ion .  

At concen t ra t ions  of 20% and 30!:; e thanol ,  t ransfer  of 
hamsters  to the cages with running wheels did  not seem 
to affect  the intake of e thanol ,  ei ther  ill terms of dose or 
the percentage of  the fluid intake ;,s e thanol  soluti tm. 
When the water  bot t le  was removed from the cage for 2 
days, tile intake ~I 30 ' ;  e thanol  increased and then  
decreased again when tile waler bot t le  was re turned to 
lhc cage. 

l)uring this 3 -month  exposure  to e thanol ,  the hamsters  
increased their mean body weight from about 105 to 
about I 55 g. f h e y  were quite active ill the running wheel.  
l h e  cages Iconta in ing 2 hamsters  each) averaged about  
10,000 countsl 'day during tile last 4 clays before e thanol  
was wit l ldrawn. 

After approx imate ly  3 m o n t h s  191 days) of  dr inking 
large doses of  e thanol ,  the water  bot t le  ,,`"as removed 
from tile cage for 4 days and the hamsters  were observed 
lor wi thdrawal  signs. No weight loss was observed during 
the 4-day period.  The presence of sound- induced convul- 
sions was tested by tile me thod  of Frye .lind lillis 15l.  No 

signs were observed and convulsions could not he in- 
duced.  A t test revealed no significant d i f ference  in 
running in tile ',`"heel during tile 4 days without  e thanol  
and on tile first day wi thout  e thanol  the amount  of  
running was within the range of  the last 4 days with 
e thanol  present .  

When both  5<; anti 30'";. solut ions of  e thanol  wcrc 
placed on lhe cage. the dose of e thanol  consumed was 
less than that when 30"; e thanol  was paired `'`'.ith water. 
Sut~sequently, tile 5% ethanol  solut ion was replaced by a 
water  bot t le  and tile rat cont inucd to choose be tween 
water and 30':; ethanol  for 90 days. l)uring this period,  
daily intake records were not maintained,  al thmlgh occa- 
sional spot checks showed tile hamsters  `'`'.ere cont inuing 
to consume about  15 g/kg,,'day. One hamster  died ;.lfter 70 
days of this regimen. 

On the 211th day of tile exper iment ,  e thanol  again 
was wi thdrawn.  Again there were no withdrawal  signs and 
convulsions could not be elicited with smmd stimulati~m 
during tile next 24 hr One day after removal of the 
e thanol ,  tile e thanol  drinkers and the control  hamsters  
were sacrificed and lhe livers were reln¢~ved. No :.llqlornla]- 
ities were grossly visible. Microscopic exanl inal lon of tile 
livers showed them tt~ be within normal limits `'~ithout 
fatty accunlulal ion.  It ,,v;.ls nc~t possible to distinguish lhe 
livers of  tile COllttol hamsters  from those of Ill,." e thanol  
drinkers. 
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I)ISCUSSION 

Al though Golden l-lanlsiers will consunlc  large doses of 
e lhanol  wi thout  the need for fluid or food depr ivat ion,  or 
o the r  special techniques ,  tile Golden l lants ter  does  nol 
seem to provide a useful model  for the s tudy of physical 
dependence,  despi te  tile ingestion o f  large doses of  
e thanol  over long lime periods.  Our banisters averaged a 
daily intake of  about  1 3.8 glkg over tile first 3 mon t h s  of 
the expe r imen t ,  but it(J wi thdrawal  signs could be ob- 
served or elicited when the e thanol  was wi lhdrawn.  
l 'herefore,  they were placed back on e thanol  for 4 ltv,)rc 
i non th s  and apparent ly  con t inued  It) coilstlnle similar 
alllOtllltS, btll even after  tile 7 n lonths  of exposure  to 
e thano l  no  w i t h d r a w a l  signs cotf ld be el ic i ted.  | u r l h e r ,  no 
signs of liver danlage or fat accllliitllatioi1. 5;lien ;.is has 
beell repor ted  with rats tttlrillil chronic e thanol  ingestion 
lt)l cot f ld bc c)t~served it', hamsters a f ter  7 m o n t h s  o f  
dririking these large doses. 

We did not t te termme blood e thanol  levels, but a 

possible explana t ion  of lhe failure of physical dependence  
to develop wou ld  be that the e thano l  was so rap id ly  
metabol ized tha i  blood levels were not  maintained at 
sufficiently high levels after e thanol  ingestion tt> produce  
physical depent lence .  Strains o! illice that show pre- 
ferences for e thanol  solt l l ions over water  have buell sh()wll 
to have a greater activity of  alcohol duhydrogcnase cind 
aldehyde dehydrogenase  171. 

It ¢anr io l  be argued that our  hamsters did not be fo l l l e  
dependent  bct:al.lse they ,,,,ere spi l l ing t i l t '  e l hano l  solut ioI1 
r : l ther  lhan d r i nk i ng  it. There is l i t t le  doub t  thai  Ill,-" 
e thano l  was be ing t.OllStlnled. A f te r  d r i nk i ng  e thano l .  1he 
hamsters bee: l i l le a tax ic ,  fe l l  asiet.'p ai-tcl were s(inlet i t l /es 
d i f f i cu l l  1o aroi lsc, t .ur ther .  ()l.lr data ;.ire in fa i r ly  good 
agreel l len l  w i t l l  lhc data t)ll hanlMers el  Arvo la  anti 
Forsancler 121, ~<ho repor led  s imi lar  perceniages o f  Io ta l  
fh l id  in take as c lhci i lo l  so l t l l i on  ;il ,4iniilar c-onccnirat ions 
o f  e iha l to l ,  especia l ly  al the lowest  conc't 'nlr:. l l iOll where 
very  litih_' wa te r  was conSt l l i led.  
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