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(NI
,oa of tisreseah is to discover mechanisms of cognitive enhancement in normal and

0 i haied oalofthisres -h is todi-scovr mehnsm s of cogntvfnacmn nnra n
S impaired ,ubjectsFA ma t otiis work, is to sAdy ffects of the organometal neurotoxin ,

,• trimethyl n (TMT) oon I autoshaping model, it which rats learn to touch a lever to
obtain f . Trialkyltins are used as stabilizers for plastics, or as biocides for control of fungus,
barnacles cteria and insects. Their toxic effects have been known for over 100 years'(I).
However e specific neurotoxic effects of TMT were first observed after accidental exposure of
two FrenZ I chemical workers who experiencecd memory loss and seizuresW. i5.44ha.
_Aumerous investigations in rodents have confirmed that TMT, administered systemically, produces

"-1 relatively specific lesion in hippocampus and related olfactory cortical structure"•.).- These
lesions are associated with impairments in learning and memorys measured in a wide variety of
tasks (4). Thus, as well as being an environmental anti-fouli oxicant of specific interest to the
Navy, the compound may also be of interest as a mode nt for study of learning/memory
dysfunctio-n. N

Durig th Vbmo;a h"completed n initial dose-response study of effects of TMT
on autosh ping4'and have submitted a laper for pulilication (C.A. Cohen, R.B. Messing and S.B.
Sparblr, Selective Learning Impairmeht of Delayed Reinforcement Autoshaped Behavior Caused
by Low E oses of Trimethyltin: No Evidence of Storage or Retrieval Deficits"). This study
separates 'non-specific" behavioral changes which may affect behavior of toxicant-exposed rats in
assays of earning or memory from specific cognitive effects of the compound. In particular, TMT
does not i mpair performance of easy versions of the autoshaping task with identical sensorimotor ," -
and moti ational requirements, but when a delay of reinforcement of 6 sec is imposed rats given all
three doses (3, 6 or 7.5 mg/kg of TMT) show impaired performance. However, the high dose rats
show hyperreacti,,ity and perseverative behavior (similarly to rats with large conventional lesions of
the hippampus), and actually manipulate tho lever more than rats given lower doses. These high
dose rats 3ail to Tearn a latent inhibition paradig\n, also similarly to rats with large hippocampal
lesions. 'he results thus suggest that the cogniti/e impairment may be separable from
hyperreac tivity and perseveration, since the latte\,effects only emerge at the high dose. Our low
dose rats ippear to be similar to normally aged rat. since they learn a task analagous to a classical
conditioning delay paradigm, but cannot learn a. trade paradigm (5). We have previously shown
that rats tkeated with TMT have increased concentratigns of forebrain B-adrenergic receptors, and
have hypothesized that these rats may have a deficien6ý of forebrain norepinephrine release similar
to that seen with aged animals (6 ).,.6, ' t s w h sr ih

Als6 within the past 6 months, w'•ei hldtudies showing that rats treated with TMT
or a mixed ganglioside preparation (which was adkniniz•ted to determine a possible therapeutic
effect in TMT-treated animals) have decreased ccnc'utations of hippocampal glucocorticoid
receptorsý Which may be related to cognitive impairment. This is another pa-allel between these
animals and aged rats which have deficiencies in this receptor (7). Complete manuscripts for this
work are in preparatior., but some of the work will be presented at the Xth International Congress
of Pharmpicology in August (S.B. Sparbcr, G. Seran, R.B. Messing, J.O'Callaghan and B. Berra,
"I oxicitý of mixed gangliosides (GS): Learning and Hippocampal Corticosterone Receptors").
Interestingly, TMT-treated rats have elevated levels of glial fibrillary acidic protein (GFAP), an
indication of the cytotoxicity produced by this compound. Rats treated with gangliosides, which
induce a cognitive impairment but no cell death, have normal levels of GFAP, but still exhibit the
decrease in corticosteroid binding. Thus, this decrease is ptobably independent of hippocampal cell
death, and may be a down regulation. In future work we wish to examine the effects of
manipulations of the pituitary adrenal axis on TMT toxicity*as measured behaviorally,
biochemi~ally and histologically. A.

s ,We have also completed and submitted for publication a study of the effects of the
.-,&,noiad energic receptor antagonist yohimbine on autosh ing (li•4ýt4uang,--R.B: Mesing and.. ,,,, A .

-. '373ý' earing Enhancement and l3ehavioral Arousal Induced by an Anxiogenic Drug")..
-•'his prot typical anxiogenic agent, which increases forebrain norepirephrine release, enhances .A
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autoshaping in low dos as does the putative learning/memory enhancing peptide,
des-glycinamide arginine--,asopressin (DGAVP), as demonstrated in previous work (T-10).
iowcr, u AGAR ,ihimbine also induces increased behavioral arousal, which may
account for its effects on audoshaping In view of the altered norepinephrine receptor binding in
forebiain of TMT-treated rats, we pla• to test yohimbine and related compounds in rats treated with
TMT1. Within the last 6 months we hive completed studies showing that DGAVP attenuates the
learning impairment in TMT-treated ainals, and that TMT induces a specific learning deficit
without a retrieval deficit: rats which l~ve already learned the autoshaping task and given TMT
continue to perform. The manuscript c.ribing this work is in preparation.

Finally, we have demonstrated that utoshaping is highly dependent upon the deprivation state
of the animal: more food deprived rats ldm faster This is not simply a generalized behavioral
activitation produced by food deprivation, since !$re food deprived rats also show better learning

'of latent inhibiiton. The manuscript describing this work is also in preparation. Our present
research plans include studies investigating interactions b:tween deprivation levels and effects of
drugs'and toxicants.
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