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Effect of Reserpine on Thyroid Activity in Rats." (24742) 

RICHARD C. MOON+ AND CHARLES W. TURNER 
Dept. of Dairy Husbandry, University of Missouri, Columbia 

A number of investigations have indicated 
reserpine may alter thyroid function. It has 
been shown reserpine administration de- 
creased 0 2  consumption in rats( 1) and guinea 
pigs(2), but not in man(3). Other studies 
indicate the drug may increase (4) decrease 
( 5 , 6 )  or exert no effect upon thyroidal 1131 

uptake (3). Since results of previous investi- 
gations are somewhat contradictory i t  seemed 
desirable to reinvestigate the problem in rats 
eniploying thyroid secretion rate and thyroidal 
TIs1 release rate as indices of thyroid function. 

MateriaEs and methods. Adult female rats 
of Sprague Dawley-Rolfsmeyer strain weigh- 
ing 230-280 g were kept in a room artificially 
illuminated during daylight hours and a t  uni- 
form temperature of 78 t 1°F. Each rat was 
injected i.p. with 2 pc carrier-free Ilsl. Forty- 
eight hours were allowed for Ilsl fixation by 
thyroid and excretion of excess isotope. Ex- 
ternal thyroid counts were taken at  this time 
and every 48 hours thereafter by first anes- 
thetizing each animal with ether, then placing 
it on lead plate with neck resting on a scin- 
tillation probe. Care was taken in placement 
of the animal to insure the same geometrical 
relationship at  each successive counting pe- 
riod. Thyroidal radioactivity was measured 
with scintillation counter, Nuclear-Chicago 
(X.C.) Model DS 5, connected to pulse height 
analyzer, K.C. Model 1810, which, in turn, 
was connected to a rate meter, N.C. Model 
1620A. Conventional corrections were made 
for background and decay of the isotope. De- 
termination of thyroid secretion rate (TSR)  . 
Each of 43 rats was injected subc. with .05 
pg/100 g I-thyroxine for 2 consecutive days 
beginning 4 days after 11::' injection. Thy- 
roxine dose was increased a t  .05 pg/lOO g in- 
crements, each close administered for 2 con- 
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secutive days, with thyroid count made on 
day of each increase. TSR was determined 
by plotting the percent previous count with 
thyroxine dose. The dose which prevented 
further thyroidal 1131 output in each rat (95- 
100% of previous count) was estimated as its 
TSR. One day prior to start of thyroxine in- 
jections reserpine was injected subc. daily a t  
doses of 5, 10 or 50 pg:/lOO g/day until the 
TSR was established. Statistical comparison 
of TSR of reserpine-treated rats was made 
with control values obtained concurrently with 
rats of the same strain, sex and body weight 
range (7). Determination of thyroidal P1 
release rate. Thyroidal Ilsl release rate was 
determined in 3 groups of 5 rats each. Daily 
thyroid counts were made for 12 days com- 
mencing 48 hours after injection. Begin- 
ning 7 days after Il3I injection, animals in 
each group received 5 daily subc. injections 
of either 5, 10 or 50 pg/lOO g reserpine. Thy- 
roidal 1l3l release curve was constructed by 
plotting the average percent dose against time 
in days, Average hourly release thyroidal 
1131 (k'4) was calculated by the method of 
Brownell (8). 

Results. Average TSR of rats receiving 5 
and 10 pg/lOO g reserpine was .23 pg/lOO g 
and that of animals injected with 50 pg/lOO 
g was .135 pg/lOO g 1-thyroxine (TabIe I ) .  
This represented a decrease of 84-90% when 
compared with control TSR of 1.4 pg/lOO g 
1-thyroxine. The difference between TSR's 
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oi the high and low rew-])ine groups was sig- 
nificant ( I ' < . O O 1 ) .  .\ definite hreak in the 
thyroidal I release curve ivas evident ul)oii 
administration of reserlline ( Fig. 1 j .  Aver- 
age ho~irly release of thyroidal 11::' (k'4) dur- 
ing the esperimen tal period ivas significan t l \ r  
less than during the control period a t  all doses 
of reserl)ine cmplo!-ed ( TaMe I I ) .  1 3 o c l j -  
weight \vas reduced niar1;eclly in animals re- 
ceiving 50 1 J . g  100 g reserpine. while those rats 
injected with the 2 lower doses exhibited yig- 
nificant increases ( I'< .001 ) i n  weight. 

Disrztssion. Thyroidal I l : I 1  release rate has 
many advantages over thyroidal T':" uptake 
as a criterion of thyroid function as it d - 11 o\vs 
for detection of slow changes in thyroid ;tc- 
tivity which ma!' not tie noted b y  the Yiiigle 
observation us 11 a 11~- e ni 1 )1 ojwl in u p  t a 1; e 
studies. I t  is also less dependent upon circu- 
lating level of or upon changes in  renal 
excretion of I1:;l. Furthermore. it is of suf- 
ficient duration to allow both control and cs- 
periniental periods of ohservation. One !iiinor 
d iscr epa n c!. is ev id en t i n rl e t e r ni i n i 11 g thy r o i rl 
activity by this method. i x . ,  the reutilization 
of which is released upon degradation of 
radioactive hormone released by the thyroid. 
However. only about 1 1 of the radioacthit\- 
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lost by the thyroid in any one day is reaccu- 
niulated as 1l3l (9) .  Although rate of release 
of thyroidal is an index of thyroid activity, 
it does not, however, indicate the quantity of 
thyroid hormone which is secreted under any 
given set of conditions. The technic proposed 
hy Pipes cf al. ( 10). and later modified (9,11), 
appears to be much more sensitive than thy- 
roidal 1 ' ' ; l  release rate in detecting changes in 
thyroid activity. I t  also has the added advan- 
tage of estimating secretion rate in terms of 
1 - t hyrosine. The contradictory results ob- 
tained with reserpine in previous 1';j' uptake 
studies ma)* lie due to the lack of sensitivity 
of this method as compared with thyroidal 
i l ' ; l  release rate and TSR determination: for 
the results of the present experiments clearly 
indicate that reserpine inhibits thyroid activ- 
it!.. It is likely that maximum inhibition is 
produced by the dosages of reserpine em- 
Idoj-cd since average TSR of animals receiv- 
ing 5 or 10 pg '100 g is the same. The sig- 
niticantly lower TSK of those treated with 50 
/ ~ g  100 g reserpine is probably due to the 
added effect of inanition upon thyroid activity. 
iis it was observed animals of this group ex- 
hibited a marked reduction in body weight. 
The mechanism by which reserpine inhibits 
thyroid function is unknown. It has been sug- 
gested reserpine inhibits the organic-binding 
( ) f  11::1 ( 5.6). I f  organic-binding of Ii31 was a 
factor. an apparent increase in release rate 
would lie espected since the thyroid would be 
unahle to hold the recycled P1. The oppo- 
site result was obtained in these experiments. 
I t  has itlso been suggested that reserpine an- 
tagonizes thyroxine( 1,2). Although this 
mechanism warrants further investigation, i t  
is likely reserpine inhibits thyrotropin secre- 
tion. possibly through the hypothalamo-hypo- 
physeal system. since pharmacological studies 
( 1 2 )  have indicated the primary site of action 
of reserpine to be the hypothalamus. It is also 
of interest to note that secretion of at least 2 
other hormones of the adenohypophysis, 
ACTH( 13) and gonadotropin( 14), is inhib- 
ited by reserpine. Decrease in body weight 
exhibited by animals receiving 50 pg/100 g 
reserpine is probably due to a decreased food 
intake. Increases in body weight of rats in- 



jected with the 2 lower doses of reserpine may 
result from an increased deposition of fat. 
which may occur during a hypothyroid state. 

Sunzmary. Reserpine a t  doses of 5 ,  10 or 
50 pg:/lOO g/day inhibits thyroid activity in 
rats. Thyroidal I1:;I output is decreased sig- 
nificantly and thyroid secretion rate is reduced 
approximately 84-90% below control vaIues. 
It is suggested reserpine alters thyroid func- 
tion through inhibition of thyrotropin secre- 
tion. - 
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Effect of Meprobamate on Limbic System of the Brain. (24743) 

MILTON KLETZKIN AND FRANK hl. BEKGER 
Wallncc Lab., Division o i  C'arfcr 

During an investigation relating to site oi 
action of meprobamate ( 1 ) recordings of brain 
waves from various cortical and subcortica1 
leads were studied. Spontaneous potentials 
picked up from thalamus are slowed in fre- 
quency and increased in amplitude after ad- 
ministration of small doses of the drug. 
Larger doses caused similar changes in cere- 
bral cortex but did not affect potentials in the 
hippocampus. fornix, amygdala and other 
limbic structures( 2 ) .  The present study de- 
scribes effects of meprobamate upon seizure 
discharges initiated by direct stimulation of 
the limbic system and upon activation pat- 
terns produced by stimulation of the reticular 
formation. 

Methods. Twenty-five adult male cats 
were prepared under ether anesthesia. Bipolar 
electrodes were placed stereotaxically in mid- 
brain reticular formation, hippocampus, amyg- 
dala, anterior thalamic nuclei, septum and g ~ -  
rus cinguli. and cortical electrodes were intro- 
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duced through cranial burr holes. Wound 
margins and pressure points were infiltrated 
with xylocaine, the animals immobilized with 
succinylcholine given intravenously by a slow 
injection apparatus. Respiration was main- 
tained with respiratory pump. At least one 
hour was allowed for elimination of ether be- 
fore start of experiment. Recordings were 
taken with Grass electroencephalograph, 
Model IIID, and AEL 104 stimulator supplied 
the trains of rectangular pulses used. At end 
of each experiment the brain was removed and 
electrode positions verified. 

Results. The limbic system was stimulated 
in 2 ways; directly and indirectly. Direct 
stimulation (1 msec pulse; 150/sec. 4-10 
volts; 5-7 sec.) of the hippocampus produced 
high voltage afterdischarges which usualIy 
persisted for 35-50 seconds. These afterdis- 
charges almost always spread to other limbic 
structures and ended simultaneously and 
abruptly in all leads. Duration of these elec- 


