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FLEMMER, D D AND S C DILSAVER Chromc restraint stress does not senslnze a muscarmw mechamsm PHARMACOL 
BIOCHEM BEHAV 34(1) 207-208, 1989 --Describing the neuroblologlcal changes winch may explain the hnk between chrome 
stressors and the epldenuologlcal assoclatmn of recurrent episodes of depression m pataents with umpolar or bipolar illness is a goal 
of psyctuamc research Disorders of mood may revolve hyperacttvlty of central muscanmc mechamsms Chromc forced swan stress 
and foot.shock produce supersensltavlty to a muscanmc agomst Chromc prolonged restraint ~s a severe stressor for the rat and actavates 
the hypothalanuc-pltultary-adrenal (HPA) axis Tins report presents data suggesting that tins stressor does not, unlLke forced swim 
stress and footshock, enhance sens~tavlty to the hypothernuc effects of a muscanmc agomst 
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LINKING stressors with neuroblologlcal changes which rmght 
explain the association of depression and adverse life events (16) 
is a task of psychiatric research Depression (2, 10, 19) and the 
response to stress (10-12) may revolve the activation of central 
muscarlnlC mechanisms Chronic swim stress and footshock ap- 
parently render a central hypothalamlc muscannic mechanism 
(revolved in the regulation of core temperature) supersensitive to a 
muscannic agonlst (3, 4, 7) Chronic swim stress also depletes 
brain biogemc attunes (20). Activation of muscannlc mechanisms 
in combination with the impact of stressors on anunergic systems 
can explain many of their neurobiologlc effects (1, 8, 9, 13) 

We attempted to identify chromc stress paradigms which do not 
alter sensitivity to muscanmc agomsts. Dllsaver and Dawdson (5) 
reported that prolonged cold room stress does not alter the therrmc 
response to oxotremonne We now report that two hours of daffy 
restramt stress does not produce supersensitivity to oxotremonne 
Two hours of restraint is sufficient to activate the hypothalarmc- 
pituitary-adrenal axis (9,13) and is regarded to be a severe stressor 
(14,15) 

METHOD 
The dependent variable is the mean hypotherrmc response 

produced by the Intraperltoneal (IP) Injection of oxotremonne, 
0 25 mg/kg m adult male Sprague-Dawley rats (Harlan Laborato- 
nes,  Indianapolis, IN) Oxotremonne (base) and methylscopola- 
rmne nitrate were obtmned from Sigma Chermcal Co (St Lores, 
MO). Systemically administered oxotremonne acts to alter tem- 
perature at the level of the hypothalamus (17,18). Core tempera- 
ture was telemetrically measured using a heanng-md-battery 
powered telemetric thermosensor (Mim-Mltter C o r p ,  Sun Raver, 
OR) This device ermts amplitude modulated radio waves at a rate 

proportional to temperature. A standard AM receiver can translate 
these ermsslons into pulses detectable with a digital frequency 
counter (Universal Instruments, New Haven, CT, Model 5001). 
The MIm-Mitter provides a reliable and valid method of measunng 
change m core temperature (6) 

Twelve rats were subjected to dmly restraint stress for 120 
minutes between 7 00 a m .  and 9"00 a m for 7 days in restrainers 
designed for ammals weighing 200-250 g. These instruments were 
custom made for us at the University of Michigan, Mental Health 
Research Institute The restrainers are ldentacal to those produced 
by Harvard rat. 

The animals received methylscopolatmne nitrate (a peripher- 
ally actwe antimuscanmc agent) 1 mg/kg IP 30 nunutes prior to 
the rejection of oxotremorine Core temperature was measured 
immediately prior to the injection of oxotremonne Oxotremonne, 
0 25 mg/kg IP, was then injected and core temperature was 
measured every 10 nunutes for 120 minutes following this AU 
oxotremonne challenges started at 3 00 p m These challenges 
were conducted on the day prior to the fas t  and the day following 
the last of 7 days of restrmnt stress 

The mean therrmc response of a given rat was calculated by 
adding the 12 deviations from core temperature of that ammal 
prior to adrmmstenng oxotremonne and dividing by 12 The mean 
change for each rat before and after chromc restrmnt stress was 
paired The data were analyzed using Student 's pmred t-test The 
standard error of the mean is used as the measure of variance 

RESULTS 

The mean mass of the 12 rats used in this study was 238 3 ---7 0 
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g (8 -9  weeks  o f  age) The  m e a n  core body tempera ture  o f  the 
sample  prior to chal lenge  with oxot remor lne  was 37 2 -+0 2°C and 
37 4 -+0  2°C before and after chronic  restraint  s tress,  respec-  
t ively The  m e a n  thermic  response  was  - 0  35 -+0  12°C and 
- 0  36 -+0  13°C before  and after subject ion to chronic  restraint  
s tress ( t = 0  19, p > 0  85) 

DISCUSSION 

Once-da l ly  restraint  s tress for 120 minu tes  for 7 days  had no 
effect  on the t h e n m c  response  to o x o t r e m o n n e ,  0 25 mg /kg  IP 
The  m e a n  difference in hypo the rmlc  response  before and  after 
applicat ion o f  the forced s t ressor  was  only  + 0  01 ---0 09°C The  
restraint  s tress protocol  we selected is a severe s tressor  (14,15)  
However ,  it is possible  that longer  restraint  s tress sess ions  per  day,  

more  sess ions  dally,  dally restraint  for more  or less than 7 days ,  or  
another  modif ica t ion  would  have  resul ted In e n h a n c e m e n t  o f  the 
hypo the rmlc  response  to oxot remor lne  

Our  group has  now comple ted  its survey  o f  the effect  o f  forced 
stress on the thermlc  response  to a muscarlnlC agonls t  Chronic  
cold room stress has  no effect  on the thermic  response  to 
o x o t r e m o n n e  (5) Forced s w i m  stress (7) and inescapable  foot- 
shock  (4) powerfu l ly  supersensl t ize  a m u s c a n n l c  m e c h a n i s m  
involved In the regula t ion  o f  core temperature  These  exper imenta l  
manipula t ions  appear  to be adequate  for mos t  stress research in 
this area 

ACKNOWLEDGEMENT 

Supported by Physlcmn-Scientist Career Development Award 
MH00553-03 

REFERENCES 

1 Anlsman, H ,  Glazier, S J ,  Sklar, L S Chollnerglc influences on 
escape deficits produced by uncontrollable stress Psychopharmacol- 
ogy (Berlin) 74 81-87, 1981 

2 Dllsaver, S C Chollnerglc mechanisms in depression Brain Res 
Rev 11 285-316, 1986 

3 Dilsaver, S C Effects of stress on muscanmc mechanisms Neurosci 
Blobehav Rev 12 23-28, 1988 

4 Dllsaver, S C ,  Alessl, N E Chronic inescapable footshock produces 
chohnerglc system supersensitivity Blol Psychiatry 22914-918,  
1987 

5 Dilsaver, S C ,  Davidson, R K Effect of chronic cold room stress on 
the hypothermlc response to oxotremorlne Blol Psychiatry 22 
1051-1052, 1987 

6 Ddsaver, S C , Majchrzak, M J , Alessl, N E Telemetnc measure- 
ment of core temperature in psychobiological research Reliability and 
validation Prog Neuropsychopharmacol Blol Psychiatry, in press 

7 Dilsaver, S C ,  Snlder, R M ,  Alessi, N E Stress induces 
supersensitivity of a chollnerglc system in rats Biol Psychiatry 
21 1093-1096, 1986 

8 Finkelsteln, Y , Koffler, B , Rabey, J M , Gllad, G M Dynarmcs of 
chohnerglc synaptlc mechanisms in rat hippocampus after stress 
Brain Res 343 314-319, 1985 

9 HIllhouse, E W ,  Burden, J ,  Jones, M T The effects of various 
putative neurotransmltters on the release of cortlcotropln releasing 
hormone from the hypothalamus of the rat in vitro I The effect of 
acetylchohne and noradrenalme Neuroendocnnology 1 1-11, 1975 

10 Janowsky, D S ,EI-Yousef ,  M K , D a v i s ,  J M,Sere rke ,  H J A 
cholinerglc adrenergic hypothesis of mama and depression Lancet 
n 632-635, 1972 

11 Janowsky, D S , Rlsch, S C An acetylchollne hypothesis of stress 

modulation Integ Psychiatry 3 3-9, 1985 
12 Janowsky, D S , Rlsch, S C Chohnormmetlc and antichohnergic 

drugs used to investigate an acetylchohnal hypothesis of affectlve 
disorders and stress Drug Dev Res 4 125-142, 1984 

13 Kapanski, J ,  Smehk, P G Analysis of the inhibition of the ACTH 
release by hypothalarmc implants of atropine Acta Endocrlnol 
73 651-659, 1973 

14 Kennett, G A ,  Dickinson, S L ,  Curzon, G Enhancement of some 
5HT-dependent behavioral responses following repeated immobihza- 
taon Brain Res 330 253, 1985 

15 Kennett, G A ,  Joseph, M H The functional importance of increased 
brain tryptophan in the serotonergic response to restraint stress 
Neuropharmacology 20 39, 1981 

16 Lloyd, C Life events and depressive disorder II Events as precipi- 
tating factors Arch Gen Psychiatry 37 541-548, 1980 

17 Lomax, P ,  Foster, R F ,  Kirkpatrlck, W W Chohnergic and 
adrenerglc interactions in the thermoregulatory centers of the rat 
Brain Res 15 431-438, 1964 

18 Lomax, P ,  Jenden, D J Hypotherrnia following systematic and 
intracerebral injection of oxotremorlne in the rat Neuropharmacology 
5 353-359, 1966 

19 Risch, S C , C o h e n ,  P M,Janowsky ,  D S , K a h n ,  N H , In se l ,  T 
R ,  Murphy, D L Physostigrmne induction of depressive symptom- 
atology in normal human subjects J Psychiatry Res 4 89-94, 1981 

20 Weiss, J M ,  Goodman, P A ,  Losito, B G ,  Corrlgan, S , Charry, 
J M ,  Bailey, W H Behavioral depression produced by an uncon- 
trollable stressor Relationship to noreplnephnne, dopamme and 
serotonm levels In various regions of rat bram Brain Res Rev 
3 167-205, 1981 


