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Introduction

In recent years reserch into transsexuals has tried to find out if there are particular anatomic functional structure which could explain their specific feeling and behavior.

Many studies concern the gonadal hormones.

As you know gonadal hormones influence sexual orientation. Many studies show how important their action is on sexual orientation before and around birth. Among them a study on mice confirm that they are hormone sensitive in a specific critical period after their birth.

In human beings testosteron given to pregnant women has created virilised she-babies at birth.

Therefore this hypothesis is becoming stronger that perinatal action of steroid hormones doesn't only influence the organisation of a correct sexual phenotype but also of a correct sexual orientation.

Another kind of study looks into how different males and females perform in cognitive ability - probably related to brain lateralization - and that is due to gonadic hormones.

Many studies show that women are better in verbal performance. while men are better in spatial ability and mathematical calculations.

Women suffering from Turner sindrome ( who have got very low gonadal hormones because they are without their ovaries ) show a lower spatial ability than similar control groups not only but also, when undergoing dicotic ear stimuli and tachistoscopic visual stimuli they show a lower brain lateralization compared with control groups of same age and intellectul ability.

A few studies have analyzed male transsexuals', male eterosexuals' and female eterosexuals' cognitive abitlty. The results of these studies have shown that, regarding such ability, male transsexuals are more similar to the female eterosexual group. Regarding the male eterosexual group, the male transsexual group and the female eterosexual group, when submitted to W.A.I.S test have shown the same kind of results: the highest marks in verbale scales were obtained from the male transsexuals, intermediate marks from the female transsexuals and lower marks from the male eterosexuals; whereas concerning performance scales the results were the exact opposite (all groups were similar for I.Q., age, social class, extravertion, neuroticism).

In a previous study by us we hypothesised that given a relationship between hormonal levels and sexual behavior, between hormonal levels and cognitive ability, between hormonal levels and brain lateralization, these three factors seem to be connected among themselves, because all of them are function of the same factor, that is gonadal hormones.

Furthermore we hypotesised that hormone influence is very likely to take place at a very early age and almost certainly be present during a particular stage of pregnancy, when the development of the brain and sexual glands occur in human mankind and therefore at the root of eterosexual and homosexual behavior there may be at least a biological predisposition.

A difference between males and females has been found in the neurological field also: the female sex seems to have shorter latency time regarding the comparison of main components of the encephalic evoked potentials.

With this study, a preliminary one, we wanted to check possible laterality difference and cognitive difference in male and female transsexual subjects.Avaliable data now both widely accepted and demonstrated which prove that there is a morphological and functional difference in the brain between males and females encouraged us to investigate into whether the subjects suffering from identity disorders have a mind tipical of the sex to which they feel they belong.

We chose a sample of transsexual subjects because these people show strong gender identity disorders and therefore are more likely to show up peculiarities at lateralisation level and also regarding cognitive ability if there is some biological substratum.

Matherial and Methods

The sample is formed of two groups, male transsexuals and female transsexuals.

Criteria for including are:

-age of 20-40

-not suffering from important illness at present

-not presenting important psychopathology at present

-not on psychotropicmedication at present 

-not taking hormones ( at least three months wash-out)

-score equal or more than 200 in a specific screening test.

This test from thirty subjects chosen in a first selection let us include only eleven in our study (7 males and 4 females); after the psychological evaluation one more subject of our sample was rejected because suffering from an important psychopathology.

So at the end we analized seven genetical male subjects and three genetical female subjects.

Psychodiagnostic Instruments.

Research instruments used in this preliminary survey are two psychodiagnostic test and a brain mapping.

The inventories are:

M.M.P.I.(Minnesota Multiphasic Personality Inventory) Short Form.

This inventory. largely used in the psychological and psychiatric field, is aimed at drawing a constellation of the main traits which form personality and enucleate eventual characteristic far from normality.

P.M.A. (Primary Mental Ability) by Thurstone.

It measures the mental ability which manages mental processes:

-mathematical ability

-logical ability

-spatial ability

-verbal ability (organization and understanding)

-verbal fluidity (utilization)

Brain mapping consists in a neurophysiological evaluation through recording stimulus and event related evoked potentials.

The matherial for recording is a computer (Brain Surveyor) connected to audio and visual stimulators, following a well standarized methodology. The recording comes from nineteen electrodesput on the skull according to the International Sistem 10-20 with reference "linked ears". A out of map electrode has been used to monitor ocular artifacts. Bioelectric evoked activity of subjects has been recorded on hard disk, cleaned from different kind of artifacts and eventually analized with specific softwares.

Subjects underwent visual and acoustic tasks.We measured stimulus ans event related Evocated Potentials. The first ones record the electric potential change of the nervous sistem answering to an external stimulus and their extent and latency depend on physical characteristics of stimuli which do elicitate answers. Among the most studied ones are Brainstem Auditory Evoked Potentials, Visual Evoked Potentials and Acoustic N100.

Brainstem Auditory Evoked Potentials (BAEPs) record periferal and central electrical activity from coclear nerve towards brainstem nuclei and they are formed by a sistem of seven positive waves which arrive within the first 10 msec. after simple clicks have been presented. 

Visual Evoked Potentials (VEPs) can be elicited with light flashes, with visual stimuli following the onset-offset pattern, or with visual stimuli always present but following a reversal pattern.The most studied component is P100, a positive wave which falls at about 100 msec. after the stimulus has been presented and itis mainly recorded on the posterior skull. 

The acoustic N100 is obtained trough a methodology based on a passive odd-ball paradigm -in which a person is asked to simply listen to two tones of different frequency and same intensity. This negative wave reflects the selective attention process and the selection of the sensory channel to which attention is paid. This wave is mainly recorded on the frontal skull.

These kinds of potential are useful because they allow you to discover an unsuspected misfunction of the sensory system, they help you to find where a pathological process appears and let you monitor the subject's "status" trough time in an objective way.

Event Related Potentials (ERPs) are more related to the content in information of the stimulus than to its physical characteristics. When a subject pays attention to the so called target stimulus a particular wave P300 appears; this is a positive wave starting at about 300 msec. after stimulus has been presented. It is supposed to show that the stimulus has been recognised and definitively categorized, therefore decisional process has been completed. The P300 wave is mainly registered in the central parietal skull.

In our study of VEPs the stimulus was a black and white chess-board, presented on a  high resolution screen, with inversed pattern (light elements becoming dark and viceversa); subjects were sitting in front of a monitor at a distance of 1mt.with the task of staring at a grey square in the middle. The aim of the registration was to measure the latency of the main component P100.

In BAEPs the task was to listen to simple clicks in a earphone.

In acoustic EPs the task was based on passive odd ball paradigm, during which the subjects had to listen to tones of different frequency, rare (2000 Hz.) and frequent (1000 Hz.) with 70db intensity. In this case we registered the N100 component.

In the acoustic ERP the task was based on active odd ball paradigm, during which the subjects were asked to discriminate and to count the rare stimuli and to ignore the frequent ones. The P300 acoustic wave was the recorded component (the recording has been converted into coloured maps about brain activity, in which red shows negativity and blu positivity).

Results

Our results from M.M.P.I. show personality profiles of males and females with the same trend, notwistanding male having more spotted characteristics. 

This makes us think they live their condition of being different in a more esacerbate manner with lesser coping ability.

Regarding to P.M.A. inventory you can see this tendency in male transsexuals' results: they are less able to calculate than female transsexuals; the opposite is true of verbal ability and language fluency.

We don't see a different tendency in the two groups for what concerns logical and spatial ability. Another important element is the number of answers: male transsexuals give a higher number than female ones.

Our results of evoked potentials show that no score is pathological.

The male transsexuals' latency scores are shorter than female transsexuals' scores and therefore more alike female eterosexual subjects; on the contrary our female transsexual subjects show latency scores more similar to the male eterosexual subjects' results.

Conclusion.

Concerning what refers to personality traits of M.M.P.I. we could state that preliminary collected data show a better coping with their different condition in female transsexuals, whit better acceptance of social rules.They live the difficulties provoked by gender identity disturbances with a better grounding in reality and more balanced sentimental and emotional answers.

According to the results of P.M.A. the trends of the scores are different from average people, in which calculation ability is better in males, logical ability in females, verbal ability and fluidity in females.

Since general data of the national population refer to eterosexual subjects' ability, we can say that transsexual males seem to be more like to eterosexual females and transsexual females seem to be more like eterosexual males in our data concerning calculation ability, verbal ability, verbal fluidity.

Even referring to these first results of evoked potentials obtained trough a very narrow sample we observe a similar tendency: transsexual males are more like eterosexual females and transsexual females are more like eterosexual males.

Moreover our data seem to confirm the hypotesis that the male and female brain are different in anatomy and functioning, as a great number of scientific literature has demonstrated.

The different size of the brain, the difference of some structures such as splenium of corpus callosum,Silvian fissure,temporal plenum, preoptic hypothalamic area create a shorter distance among acoustic and visual stations. There is also a different temperature in the male and female brain.These elements act on latency times, which result lower in women. 

The hypotesis of a similar morphology could explain neurological results, connected with functions.

Our work should be considered only as an example of psychoneurological testing of transsexual subjects and it should be further developed; therefore up to now we can only speak of tendencies, we can't yet draw definite conclusions.
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