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MELCHIOR, C L AN D B TABAKOFF The effect of 5.7-dthydroxytryptamme treatment on the response to ethanol tn mtte 
PHARMACOL BIOCHEM BEHAV 24(4) 955-961, 1986 --In order to assess the role of the serotonerg~c system m the develop- 
ment of tolerance to ethanol m the mouse, serotomn neurons m the CNS were les~oned w~th an mtracerebroventncular 
mject~on of the neurotoxm, 5,7-d~hydroxytryptamine (5,7-DHT) Mtce rejected wtth 5,7-DHT responded to an acute dose 
of ethanol w~th a longer sleep ttme and greater fall m body temperature than CSF-treated m~ce The increased response to 
acute admmtstrat~on of ethanol was accompamed by h~gher c~rculatmg levels of ethanol m m~ce pretreated w~th 5,7-DHT 
When m~ce were fed an ethanol-contmning hqu~d d~et for five days, a h~gher mortaltty rate was observed m the 5,7-DHT 
group compared to the CSF pretreated group of m~ce When the groups of mice were tested for tolerance 24 hours after 
w~thdrawal, the 5,7-DHT group was less tolerant than the CSF group Therefore, damage to the serotomn neurons results 
m altered ethanol d~sposttton, altered m~ttal sens~t~wty to ethanol, and an mh~b~uon m the development of tolerance m the 
m o u s e  

Ethanol tolerance Serotomn Mouse 

ATI 'EMPTS to determine the involvement of particular neu- 
rochemical systems m the development of  tolerance to 
ethanol have focused on the serotonerg~c and noradrenerglc 
systems. Several studies, in which rats were used as experi- 
mental animals, have shown that the serotonergic system 
plays an important role m the development of  tolerance to 
ethanol. Depletion of  brain serotonin levels produced by 
drug treatments or electrolytic lesions of  the median raphe 
nucleus retarded the development of tolerance, whereas 
enhancement of  serotonm levels w~th tryptophan accelerated 
the rate of  development of  tolerance [5, 8-10, 13-16]. Deple- 
tion of  norep~nephrine alone had little effect, but depletion of 
both norepmephdne and serotonin was more effective than 
the depletion of  serotonin alone m mhibiting the develop- 
ment of  tolerance [16] On the other hand, previous studies 
from our laboratories, using mice instead of rats as the exper- 
tmental subjects, have shown that depletion of  central norad- 
renerggc levels with an lntraventricular lnjectton of 
6-hydroxydopamlne (6-OHDA) blocks the development of 
tolerance. 

Two types of  chronic tolerance have been described [7, 
17, 29], which we have referred to as environment- 
dependent and environment-independent tolerance [29]. 

Environment-dependent tolerance ms a learned phenomenon, 
whereas environment-independent tolerance can be exhib- 
ited in the absence of any cues prevmously associated wroth 
the administration of the drug. 

Both types of  tolerance to ethanol m the mouse can be 
blocked by treatment of the animals with 6-OHDA [22,30]. 
In examining the effect of serotomn depletion with the 
neurotoxin 5,7-dmhydroxytryptamme (5,7-DHT), mt was 
found that this treatment accelerated the rate of  development 
of  environment-dependent tolerance [22]. While these re- 
sults are not consistent with those found using the rat, it ts 
possible that the type of  tolerance examined, as well as the 
species of experimental subject used, may be critical m de- 
termining the effect of a neurochemical mampulation. There- 
fore, the present studies were designed to assess the impor- 
tance of the serotonerg~c system m environment- 
independent tolerance m the mouse. 

METHOD 

Male C57B 1/6 m~ce, wemghing 22-25 g, were mamtamed m 
a 12-hour light/dark cycle at an ambient temperature of 
23_+1°C. All mice were injected mtraventricularly (ICV) 

tRequests for repnnts should be addressed to Christine L. Melchior, Ph D,  Department of Phystology and Biophysics, Umvers~ty of 
llhno~s at Chicago, Health Sciences Center, P O Box 6998, Chicago, IL 60680 
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TABLE I 

B R A I N  S E R O T O N I N  L E V E L S  A F q ' E R  5 , 7 - D H T  

/zg 5,7-DHT Percent of 
Injected N nM/g 5-HT Control 

0 8 544___014" - -  
125 6 303 _+ 0 13"t 557 
250 7 1 85 _+ 012* 340 
500 8 0 2 9 _  004"t 53 

*Values represent mean _+ S E M 
~p<0 01 compared to all other groups, Newman-Keuls test 

under ether anesthesia w~th a 10/zl volume of solution as 
previously described [30]. 5,7-DHT-treated mice received a 
solution containing 5,7-d~hydroxytryptamlne creat~nlne sul- 
fate (5,7-DHT) in artificial cerebrospinal flmd (CSF) [23] 
Ascorbtc acid (0 2 mg/ml) was added to prevent oxidation of 
the 5,7-DHT. The control group of m~ce received the carrier 
solution 0 e ,  CSF plus ascorblc acid) All m~ce were given 
25 mg/kg of  desmethyhm~pram~ne (DMI) 45--60 m~nutes be- 
fore the ICV inject~on to protect the noradrenerg~c neurons 
from the neurotox~c action of  5,7-DHT 

Measurement  o f  Brain Serotontn Levels 

One set of  ammals was sacrificed two weeks after the 
rejection of CSF or 12 5, 25.0 or 50 g.g (free base) of 5,7- 
DHT. Following decapitation, the brains were removed and 
analyzed for serotomn content by high pressure hqmd chro- 
matography [26] 

Measurement  o f  Body Weight and Fluid Intake 

Since serotomn depletion has been reported to influence 
food and fired consumption [ 1 ,], and ethanol metabolism can 
be influenced by alterations tn nutritional status and body 
water content [7, 18, 19], the effect of 5,7-DHT on body 
weight and fluid ~ntake was assessed Mice were ~nd~v~dually 
housed and given food and water ad hb. Water was avadable 
from an |nverted, 15 ml graduated cyhnder and fluid intake 
was measured dady The m~ce were weighed every other 
day. Basehne values were determined for four days. On the 
fifth day, m~ce were intraventncularly ~njected with CSF or 
12 5, 25 0 or 50 0/zg of 5,7-DHT All m~ce were given DMI 
45-60 m~nutes before the ICV ~njectlon, as described above 
Body weight and fluid retake were then measured for 17 days 
after ~njectlon Th~s time period encompasses the duration of 
the chronic ethanol experiments (see below) The data were 
subjected to repeated measures analysis of variance followed 
by Dunnett 's  t-test 

Measures o f  Beha vioral Effe~ ts o f  Ethanol and Barbiturates 

Rectal temperature was measured by a telethermometer 
attached to a rectal probe inserted 2.5 cm into the colon of 
the mouse After allowmng 30 seconds for equthbration, core 
body temperature was recorded Body temperature was 
again measured at 30 min after the injection of 3 5 g/kg 
ethanol, I00 mg/kg sodium barbital, or 50 mg/kg sodium pen- 
tobarb~tal 

The elapsed t~me between loss and regain of  the righting 
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FIG 1 Body weight (top) and fired retake (bottom) measured after 
an ICV mject~on of CSF or 12 5.25 0 or 50 0/~g of 507-DHT on Day 
0 N=S per group S E M s a r e l e s s t h a n 0 8 g r a m s a n d 0 8 m l s  

reflex (sleep-t~me) was also measured Cross-tolerance be- 
tween ethanol and sedative barbiturates is well known, bar- 
b~tal was selected for comparative purposes because ~t ~s 
ehminated with only a small amount being metabolized [ 11], 
while ethanol is nearly totally converted tit rtvo to carbon 
dioxide and water CSF- and 12 5/.tg 5,7-DHT-treated mice 
were used Student's t-tests were employed to evaluate the 
d~fference between the responses of the two groups to each 
drug 

Measurement o f  Brain Ethanol Levels 

At one week after the injection of CSF or 12 5 tzg 5,7- 
DHT, mice were injected ~ntraperltoneally w~th 3 5 g/kg 
ethanol. At 10, 30 or 60 minutes after mject~on of ethanol, 
animals were decapitated and the brain removed for the 
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FIG 2 Sleep-ume and change ,n temperature was measured after an 
mjecuon of 3 5 g/kg ethanol, 100 mg/kg barbital, or 50 mg/kg pen- 
tobarb~tal m m~ce rejected ICV one week earher w~th CSF or 12 5 ~g 
5,7-DHT The data are means-+S E M s N=20-30 per group 
*p<0 01, compared to CSF, Student's t-test 

Chronw Ethanol Admimstratton 

One week after the ICV mject|ons, mice were ~nd~vidually 
caged and placed on a control, Carnation Slender liquid d~et 
for 24 hours [241. After 24 hours, half of the ammals which 
had been rejected w~th 12.5 t~g 5,7-DHT and half of those 
|njected wtth CSF were g~ven a 7 percent v/v ethanol- 
containing liqmd d~et, whde the other half of the ammals 
were pmr-fed on the isocalonc control liquid d~et, as has 
previously been described [24]. After five days of ethanol 
consumpuon, the ethanol-consuming m~ce were again g~ven 
the control hqmd dtet. Stat|sttcally significant differences m 
mortahty rate between the 5,7-DHT and CSF groups dunng 
exposure to the d~et and during wtthdrawal were determined 
w~th X ~ tests. 

Tolerance was tested at 24 hours after withdrawal, when 
behavioral s~gns of alcohol w~thdrawal (Le., hyperexcttabd- 
tty and hypotherm~a [241) were no longer apparent Tolerance 
was assessed by measunng the sleep-t~me and fall m body 
temperature following an IP |nject~on of 3.5 g/kg ethanol m 
the 5,7-DHT- and CSF-treated mice exposed to either the 
ethanol or control dtet. Statistical stgmficance was deter- 
m~ned by analysis of variance, followed by NewmanoKeuls 
tests 

Response to ICV Admmtstratton of  Ethanol 

M~ce were ~mplanted wtth cannulae [6] so that ethanol 
could be administered ICV Using this route of administra- 
tion. a particular amount of ethanol can be dehvered dwectly 
to the brain, thus eliminating the contribut|on of any periph- 
eral alterattons of ethanol dtsposttion to the response ob- 
served. 

Three days after the cannulae were ~mplanted, the 
ammals were rejected ICV w~th CSF or 12.5 tzg of 5,7-DHT 
m a 10/~1 volume, w~th the appropriate DMI pretreatment. 
One set ofammals was tested for ~ts response to ICV ethanol 
one week after treatment w~th CSF or 5,7-DHT. Another 
group of ammals started the liqmd d~et procedure at one 
week after the ICV ~njections and was tested for tolerance at 
24 hours after w~thdrawal by rejecting ethanol ICV. 

For testing, a 10 txl volume of 20% ethanol [241, prepared 
w~th artificial CSF [23] was slowly ~njected into the unre- 
strmned mouse Body temperature was measured before and 
five minutes after ~nject~on, since pdot studies showed that 
five minutes was the t~me of maximal temperature change 
w~th th~s procedure CSF alone did not affect body tempera- 
ture 

analys~s of ethanol levels. Ethanol levels were determined by 
a head space gas chromatographic techmque [28]. The t~mes 
of sacrifice were selected to represent the approximate t~mes 
of peak brain and blood levels of ethanol [20,28], and to 
encompass the umes of behavmral measurements 

Ethanol Dtsposttton 

Blood ethanol levels were determined m m~ce ~njected 
w~th CSF or 12 5 tzg 5,7-DHT. A 20 tzl sample of blood was 
obtained from the tad at 45-m~nute intervals between 90 and 
270 mmutes after the mtraperitoneal ~nject~on of 3 5 g/kg 
ethanol. The samples were tested for ethanol levels by gas 
chromatography. Rate of ethanol ehmmat~on, rate of decay 
from blood, and volume of distribution were calculated for 
each ammal, then averaged w~thm groups. Sigmficant differ- 
ences were determined with Student 's t-tests 

RESULTS 

Serotomn Depletton 

As shown m Table I, a dose-dependent depletion of 
whole brain serotonin levels was produced by treatment of 
ammals w~th increasing doses of 5,7-DHT. The 12.5 t~g dose 
of 5,7-DHT reduced serotomn levels to approximately 50% 
of control Norepinephrine and dopamme levels are unaf- 
fected by injection of these doses of 5,7-DHT to ammals 
treated with DMI [22] 

Body Wetght and Fired Intake 

Mtce rejected w~th 5,7-DHT demonstrated dose- 
dependent changes m body weight, F(3,21)=4.539, p<0.05. 
As shown m F~g. 1, the mitml fall m body weight was fol- 
lowed by a rap~d increase. However, the group rejected with 
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FIG 3 Ethanol levels ~n the brain were measured at 10. 30 and 60 
minutes after the mjecuon of 3 5 g/kg ethanol ~n mice ~njected ICV 
one week earher with CSF or 12 5 ~.g 5,7-DHT The data are 
means-+S E M s N= 10-18 per group *p<0 01. compared to CSF. 
Student's t-test 

M E L C H I O R  A N D  T A B A K O F F  

T A B L E  2 

ETHANOL DISPOSITION 

CSF (N=9) 5,7-DHT (N=7) 

Ethanol 521 I _~ 15 0+ 436 7 ~_ 15 8.:-- 
ehmlnatlon* 
mg/kg/hr 

Decay 74 1 -+ I 8 81 6 _+ I 9:~ 
from blood 
mg/dl/hr 

Volumeof  0719_+ 0016 0536 ± 0018~ 
d~stnhut~on 
g;I 

*R=B × [A - (C × W)]. where R ~s the rate of ethanol ehm~na- 
tlon. B ~s the rate of decay of blood ethanol concentrauon, A ~s the 
dose of ethanol administered. C ~s the apparent concentration of 
ethanol at zero time (obtained by extrapolating the hne for blood 
ethanol decay to the y ax~s), and W ~s the body weight [18, 32. 331 
Volume ofd~stnbut~on = A - (C x W) 

+Mean _+ SEM 
~p<0 01. t-test 

12.5/~g o f  5 ,7 -DHT was not  s tgmficant ly  different  f rom the  
C S F  g roup  

D o s e - d e p e n d e n t  a l t e ra t ions  in fluid in take  were  also ob- 
se rved ,  F (3 ,21)=5  251, p < 0 . 0 1  Figure  1 shows  tha t  all 
g roups  r educed  the i r  fluid ~ntake d u n n g  the  first 24 hours  
a f te r  in.lect~on Therea f t e r ,  the  C S F - t r e a t e d  mice  r e tu rned  to 
base l ine  levels  whi le  all the  5 ,7 -DHT- t rea ted  mice p roceeded  
to a s ignif icant ly  h~gher level  of  in take .  

The  12 5 ~.g dose  of  5 ,7 -DHT was se lec ted  for use tn 
examin ing  the  r e s p o n s e  to e thano l  ba sed  on  the  data  a b o v e  
S~nce a c o m p a r i s o n  to p rev ious  s tudies  wi th  n o r e p l n e p h n n e  
dep le t ion  was in t ended ,  a r educ t i on  of  s e r o t o n m  of  approx-  
imate ly  50 pe rcen t  was  appropr i a t e  The  12 5 ~g  dose  also 
had the  a d v a n t a g e  o f  not  s igmficant ly  affect ing body  weight  

Behavioral Effi,( ts o f  Ethanol and Barbtturate~" 

As s h o w n  in Fig 2, mice  t r ea ted  with 5 ,7 -DHT had  a 
g rea te r  fall ~n body  t e m p e r a t u r e  in r e sponse  to e thano l ,  bar- 
bltal ,  and  pentobarb~tal  t han  did mice g iven  C S F  The  
s leep- t ime r e sponse  to each  o f  these  c o m p o u n d s  was signifi- 
can t ly  g rea te r  for  the 5 ,7 -DHT- t rea ted  mice  than  the C S F  
g roup  Fo r  mice  g iven  e thano l ,  the  b lood a lcohol  levels  at 
regain of  r ight ing reflex were  s lgmficant ly  g rea te r  (t =22  971, 
p < 0  01) for the 5 ,7 -DHT group,  536 6--- 14 3 mg/dl 
( m e a n - + S E M ,  N = I 0 ) ,  than  the  C S F  group,  360 7-'-5.8 mg/dl 
(N =6)  

Ethanol Lel'els 

As seen in Fig 3, the  bra in  levels  of  e t hano l  were  h igher  
at all t~me po in t s  in mice t r ea ted  with 12 5/xg 5 ,7 -DHT than  
those  t rea ted  w~th C S F  Highe r  e thano l  levels  in the 5,7- 
D H T - t r e a t e d  m~ce were  ref lec ted  in the  s ignif icant  differ- 
ences  in the  var ious  d~sposlt tonal  p a r a m e t e r s  ca lcu la ted  ac- 
cord ing  to the  Wldm ar k  [32] equa t i on  (Table  2), ~ e , s lower  
ra te  of  ehmina t l on ,  fas te r  ra te  of  d i s a p p e a r a n c e  f rom blood,  
and  smal le r  vo lume  o f  d~s tnbut lon  

('hront( Ethanol 

Dally c o n s u m p t i o n  of  the e t h a n o l - c o n t m n l n g  hquld diet  
was  a p p r o x i m a t e l y  14 ml ( r a n g e = 7 - 1 6  ml) and  did not  differ  
s ignif icant ly b e t w e e n  the CSF-  and 5 ,7 -DHT- t rea ted  mice 
Tad  b lood e thanol  levels ob ta ined  at 8 -9  00 a m on the day 
pr io r  to wi thdrawal  were  as fol lows C S F  = 215 3_+ 31 9 mg/dl 
(mean+-SEM,  N = I 8 )  and  5 . 7 - D H T = 4 0 9  6_+30 1 mg/dl 
( N = 2 0 .  t =4  426. p < 0  01) On the  morn ing  o f  wi thdrawal ,  
b lood e thano l  levels  were  as fol lows C S F = 3 7 5  8_+34 9 
mg/dl ( N = I 7 )  and  5 , 7 - D H T = 3 6 0  2_+41 1 mg/dl ( N = I 9 )  
Samples  were  ob ta ined  f rom di f fe rent  an imals  on the  two 
days  

As shown  in Fig 4, c o m p a r e d  to the C S F - t r e a t e d  an imals  
s ignif icant ly  f ewer  (X~=7 0 4 6 , p < 0  01) of  those  mice injected 
with 5 ,7 -DHT surv ived  be ing  fed the  e thano l - con ta in ing  hq- 
utd d~et (5 .7-DHT 46/62 vs C S F  43/45) O f  the mice surviv-  
ing to the t~me of  wi thdrawal ,  s ignif icant ly  less (X'=21 036, 
p < 0  01) o f  the  5 .7-DHT- than  CSF- t r ea t ed  mice survived  
w~thdrawal (18/46 vs 38/43) This  may  be a t t r ibu ted  to a 
g rea te r  a m o u n t  o f  convu l s ive  act~v~ty [24] as well as a more  
severe  h y p o t h e r m l a  (data  not shown)  in the  5 .7 -DHT group 

W h e n  tes ted  for to le rance  with an IP In.lectton of  3 5 g/kg 
e thano l ,  bo th  the 5 ,7-DHT- and  C S F - t r e a t e d  mice exposed  
to the e thano l - con t a in ing  hquid  diet  d e m o n s t r a t e d  to le rance  
on  bo th  the  sleep-t~me, F(3 ,110)= 19 541. p < 0  01, and  tem- 
pe ra tu re .  F (3 ,110)=8  349, p < 0  01, measu re s  c o m p a r e d  to 
mice g iven  the  cont ro l  diet  (F~g 5) H o w e v e r ,  on  bo th  meas-  
ures ,  the CSF- t r ea t ed  mice  were  more  to le ran t  than  the 
5 ,7 -DHT- t rea ted  mice ( p < 0  01, N e w m a n - K e u l s  test)  

As with the  acu te  e x p e r i m e n t s ,  in the mice g iven  the con-  
trol d~et, the  5 ,7 -DHT- t rea ted  a m m a l s  were  s tgmficant ly  
more  af fec ted  by e thanol  than  the  C S F - t r e a t e d  mice There -  
fore,  the  da ta  were  also ana lyzed  by  ca lcula t ing  the r e sponse  
o f  e ach  animal  exposed  to the e thano l  diet  as a pe rcen t  of  the  
m e a n  r e s p o n s e  o f  the  app rop r i a t e  (i e , 5 ,7 -DHT-  or  CSF-  
t rea ted)  g roup  exposed  to the  con t ro l  diet Fol lowing an 
a rcs lne  t r ans fo rma t ion  to make  the  da ta  appropr i a t e  for 
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FIG 4 The ~ r c e n t ~ e  of m~ce surviving the five day ethanol d:et 
treatment and subsequent wRhd~wal ~ n o d  was de t e~med  
*p<0 01, comp~ed to CSF. X ~ 

T A B L E  3 

FALL IN TEMPERATURE AFTER ICV ETHANOL 

CSF 5,7-DHT 

Control Diet I 77 _+ 0 07 (6)* 2 40 _. 0 09 (10)* 
Ethanol Dtet 0 73 +_ 0 10 (9)~ 2 74 _+ 0 06 (14)t 
Ad hbttum 1.98 _+ 0 10 (8) 2 94 _+ 0 06 (10)t 

Chow 

*Mean _+ SEM, °C The number in parenthesis is the number of 
ammals per group 

*p<0 01, Newman-Keuls, compared to CSF group of the same 
diet 

*p<0 01, Newman-Keuls, compared to all other groups 

parametr ic  analysis,  a t-test showed that the C S F  group had 
deve loped  sign,ficantly more tolerance than the 5,7-DHT- 
treated mice (Sleep-t ime: t(54)=5 043, p<0 .01 ;  temperature" 
t(54)=3.263, p < 0  01) 

Response to ICV Ethanol 

As found after IP mject~ons o f  ethanol ,  the response  to 
ethanol  adminis tered ICV was greater  m the mice treated 
w~th 5 ,7-DHT than those t reated with C S F  (Table 3). This 
was observed  across all dietary t reatments ,  
F(1,51)=325.520, p < 0  01 

The CSF- t rea ted  mine g~ven the ethanol  diet showed 
tolerance compared  to CSF-t rea ted  m~ce given the control  
diet The 5 ,7-DHT mice,  m contrast ,  did not demonst ra te  
tolerance after exposure  to the ethanol  diet 

D I S C U S S I O N  

This study shows that the serotonerg~c sys tem is ~mpor- 
rant for determining the response to both acute  and chronic  
t reatment  w~th ethanol  m the mouse  
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FIG 5 Mice given ICV rejections of CSF or 12 5 p.g of 5,7-DHT 
were placed on a hqmd dmt containing ethanol or a control liquid 
diet for five days Ai 24 hours after wtthdrawal, all m~ce were re- 
jected with 3 5 g/kg ethanol and sleep t~me and fall m body tempera- 
ture were measured The data are means_+S.E M s. N= 18-30 per 
group All groups are dtfferent from all others (p<0 01 Newman- 
Keuls tests) 

An al terat ion m the dlspos[Uon of  ethanol  was a cnnca l  
feature o f  the 5 ,7-DHT t rea tment  Since the d~sposmon of  
ethanol may be affected by changes in nutnUonal status and 
body water  content  [7, 18, 19], this findtng may be a reflec- 
tion of  changes m the internal state o f  the ammals  which are 
suggested by the Influence o f  serotonin deplet ion on body 
wetght and fired intake While there were  dose-dependent  
changes in body weight fol lowing ICV mjecuons  which were  
consis tent  with the established effects of  se ro tomn deplet ion 
on food intake [1], w~thm the t ime period m whtch the re- 
sponses  to e thanol  were tested,  the C S F  and 12:5 # g  5,% 
DHT-t rea ted  groups had similar body weights.  H o w e v e r ,  all 
the 5 ,7-DHT-treated mice were  polyd~psic compared  to the 
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C S F  mice  Al though  the re  are confhc t tng  repor t s  [2,27], 
polyd~psta has  p rev ious ly  b e e n  s h o w n  to occu r  fol lowing dif- 
fe rent  types  of  t r e a t m e n t s  which  r educe  brain  s e ro tomn  
levels  [3.34] 

P rev ious  s tudies  of  the  mf luence  o f  s e r o t o n m  dep le t ion  on  
the  tmt,al  r e s p o n s e  to the hypno t , c  effects  of  e thanol  or  bar-  
b~turates have  repor ted  e i the r  an  e n h a n c e d  r e sponse  [4, 10, 
I1, 25. 35], hke  that  seen  in this  s tudy,  or  no effect  [12,21] 
The  h igher  levels  of  e thano l  tn the  bra,  ns  of  the 5 ,7 -DHT 
m~ce u n d o u b t e d l y  con t r i bu t e  to the  g rea te r  r e s p o n s e  to 
e thano l  tn these  m~ce c o m p a r e d  to the  mice g, ven  C S F  
H o w e v e r ,  t he  5 ,7 -DHT group  r ecove r s  r ight ing reflex at 
h igher  e thano l  levels  than  the  C S F  g roup  This  may s ,mply 
reflect  the  fact tha t  the  5 .7 -DHT group  has  a g rea te r  impe tus  
to deve lop  acu te  to l e rance  [25,31], or  indicate  tha t  the 5,7- 
D H T - t r e a t e d  mice are ac tua l ly  less sens,t~ve to the  hypno t , c  
ef fec ts  of  e thano l  than  the C S F  group  The  la t ter  posstbd~ty 
,s ce r ta in ly  not  t rue with regard  to the  h y p o t h e r m , c  effects  of  
e thano l ,  s ince  the  r e s p o n s e s  o b s e r v e d  fol lowing ICV admtn-  
, s t ra t ,on  of  e thano l  were  far g rea t e r  m the 5 ,7 -DHT group  

Dur ing  e x p o s u r e  to the  e t h a n o i - c o n t a t m n g  h q m d  d~et, 
e thano l  c o n s u m p t i o n  was  s lmdar  for  the CSF-  and  5 ,7-DHT- 
t r ea ted  mice  H o w e v e r ,  the  m o r t a h t y  ra tes  ~ndlcated tha t  the  
5 ,7 -DHT group  was more  affected than  the C S F  group  The  
h~gh m o r t a h t y  rate for  the 5 ,7 -DHT group  d u n n g  exposu re  to 
the  diet  may  be  expla ined  by  bo th  the  p r e s e n c e  of  h igher  
levels  of  e thano l  m the  bod ies  of  the  ammals  and  an m- 
c r ea sed  sens~t~v,ty to the  hypotherm~c effect  of  e thano l  

Th~s s tudy  was des igned  to parallel  p rev ious  s tudies  f rom 
th~s l abo ra to ry  examin ing  the  effects  of  NE dep le t ion  ~n the  
m o u s e  on  to l e rance  to e thano l  so tha t  c o m p a r i s o n s  could  be 
made  us ,ng  the same  model  H o w e v e r ,  the  h~gh m o r t a h t y  
ra te  of  the  5 .7 -DHT- t rea ted  mice  on  the e thano l  d~et d ,c ta ted  
tha t  the  du ra t ion  o f  e thanol  e x p o s u r e  be r educed  from seven  
days  to five days  Maximal  to le rance  has  p rev ious ly  been  
s h o w n  to o c c u r  wi th in  this  t ime [24] Accord ing ly ,  the C S F  
g roup  in th~s s tudy d e m o n s t r a t e d  a s~gmficant degree  of  
to l e rance  on  bo th  the  s leep t ime and t e m p e r a t u r e  measu re  
The  5 ,7 -DHT- t rea ted  m~ce were  less to le ran t  than  the  C S F  
g roup  w h e n  cons ide red  e~ther m t e rms  of  magmtude  of  re- 

sponse  c o m p a r e d  to the C S F  group  exposed  to e thanol ,  or  m 
t e rms  of  d~fferences m r e s p o n s e  of  mice g~ven the cont ro l  vs 
e thanol  d~et ~n the  two t r e a t m e n t  g roups  The  d~fference ~n 
the degree  of  to le rance  deve loped  canno t  be  exp la ined  on the 
basis  of  d~fferent~al exposu re  to e thano l ,  s ince exposu re  to 
h~gher levels of  e thanol  should  lead to the d e v e l o p m e n t  of  
more .  r a the r  than  less.  to le rance  [7] The  h~gher mor t ah ty  
ra te  d u n n g  w~thdrawal ~n the  5 .7 -DHT group,  however ,  
could  be  expla ined  by grea te r  exposu re  to e thano l  S ince  
wi thdrawal  s e v e n t y  ~s ~ncreased whde  to le rance  ~s de- 
c reased ,  these  resul ts  suppor t  the  ~dea that  d e p e n d e n c e  and 
to le rance  are not  d e t e r m i n e d  by ~denttcal m e c h a m s m s  
[29.301 

In the mice used for  these  e x p e r i m e n t s  the 12 5 p.g dose  of  
5 ,7 -DHT resu l ted  m app rox ima te ly  50 pe rcen t  dep le t ion  of  
cen t ra l  s e r o t o m n  levels  A s~mdar degree  of  dep le t ion  of  N E  
was ef fec t ive  m b locking  the  d e v e l o p m e n t  of  to le rance  tn 
mice [30] In the s tudies  of  s e ro ton ln  deple t ion  ~n rats,  a 
m u c h  g rea te r  dep le t ion  of  s e r o l o m n  was repor ted  to be  re- 
qui red  to be effect ive  [11] Whde  it has  been  hypo thes i zed  
that  the  h l p p o c a m p u s  ~s a cri t ical  s~te m media t ing  the devel-  
o p m e n t  o f  to l e rance  m the rat [15], the  ana tomica l  s~tes ~m- 
por t an t  m the  d e v e l o p m e n t  of  to l e rance  m the  mouse  have  
not  been  def ined It would,  the re fore ,  be d~fficult to d~scuss 
the  re la t ive  ~mportance of  the  serotonerg~c sy s t ems  ~n 
to l e rance  d e v e l o p m e n t  m rats  and  m~ce based  on compar i -  
sons  of  levels  of  s e r o t o m n  m the  whole  bra in  

In conc lus ion ,  these  s tudies  show that  depleUon of  
s e r o t o m n  with 5 ,7 -DHT m the  mouse  causes  s~gntficant 
changes  m the  a m m a l s '  r e sponse  to e thanol  An ~ncrease m 
the  ~mtml r e sponse  to e thano l  appea r s  due  to bo th  the  pres- 
ence  of  h igher  e thanol  levels  tn m~ce rejected with 5 .7 -DHT 
as well as an increase  ~n sens~t~wty to e thanol  The  abd~ty to 
deve lop  to le rance  ts also s~gmficantly ~mpa~red 
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