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Scopee of the thesis 

Thee objective of the studies presented in this thesis is to provide more insight into the 
pathophysiologyy of the central serotonergic system and the hypothalamus pituitary adrenal 
(HPA)) axis of female patients with a borderline personality disorder (BPD), in relation to 
childhoodd abuse as a probable etiological risk factor and MDD and/or PTSD as comorbid 
conditions.. In addition, the effect of SSR1 treatment on BPD symptomatology as well as 
onn the serotonergic system and HPA axis pathophysiology is studied. The results of these 
studiess may contribute to the identification of clinically meaningful and homogeneous 
BPDD subgroups of the otherwise very heterogeneous BPD population, which may in turn 
providee cues for a more specific diagnosis and more effective treatment approaches. 

HypothesisHypothesis and experimental approach of the serotonergic study 
Heree we test the hypothesis that severe childhood abuse will reduce central serotonergic 
functioning,, which may underlie impulsivity, irritability, and aggressive and auto-aggressive 
behavior.. According to this line of reasoning BPD symptoms and serotonergic hypo-function 
cann be improved by SSRI treatment. 

Too test these hypotheses, the function of the central serotonergic system was investigated 
inn impulsive and aggressive female borderline patients (n = 12) in relation to severe 
childhoodd abuse <n = 7) by performing two neuroendocrine challenge tests with 
m-chlorophenylpiperazine.. a partial 5HT1A, 5HT2A, 5HT2C postsynaptic agonist and 
serotoninn reuptake inhibitor. As indirect measures of serotonergic system function Cortisol 
andd prolactin response to m-CPP challenge were measured in blood plasma. 
Thee two challenge tests were performed before and after an open drug treatment (pilot 
study)) of 8 weeks with the SSRI fluvoxamine. 
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Thee results of the pre fluvoxamine m-CPP challenge test of the BPD patients were 
comparedd to those of 9 healthy female control subjects. 
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FigureFigure 1 Action of m-Chlorophenylpiperazine (m-CPP) in the hypothalamic serotonergic synapse. 
Serotoninn (5-HT) binds, among others to the postsynaptic 5-HTIA, 5-HT2A, 5-HT2C receptors. 
Stimulationn of these 5-HT receptors leads to increased prolactin release from the pituitary. 
Stimulationn of the 5-HT2C receptors activates the hypothalamus-pituitary-adrenal (HPA) axis ultimately 
leadingg to increased Cortisol secretion from the adrenal cortex. M-CPP inhibits 5-HT reuptake and is 
aa partial agonist for the 5-HTlA, 5-HT2A, 5-HT2C receptors. The prolactin and Cortisol plasma levels 
aree therefore (indirect) measures of the m-CPP efficacy. 

HypothesisHypothesis and experimental approach of the HPA axis study 
Thee hypothesis was tested that the HPA axis of the severely abused BPD subjects wil l be 
hyperactivee compared to mildly abused BPD subjects and healthy controls, while this 
hyperactivityy wil l be distinct from comorbid MDD and PTSD. It is also hypothesized that 
thee HPA-axis hyperactivity wil l be restored after treatment with the SSRI fluvoxamine, with 
concomitantt improvements of the BPD core symptoms of impulsivity, aggressiveness, and 
rapidd mood shifts. 

HPAA axis function was evaluated with a combined dexamethasone/corticotropin releasing 
hormonee test (DEX/CRH). This technique, which is highly sensitive to subtle HPA axis 
alterations,, was chosen to connect the current study to previous dexamethasone 
suppressionn test (DST) studies performed with BPD, MDD and PTSD patients, but also to 
overcomee some of the limitations of the DST. The combined DEX/CRH test measures the 
effectt of the hypothalamic CRH/AVP drive on the pituitary ACTH release during maximal 
glucocorticoidd inhibition by DEX pretreatment. Decreased glucocorticoid receptor 
sensitivityy associated with MDD is expected to decrease the dexamethasone induced 
inhibitionn of ACTH release to exogenous CRH administration. 
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Thee increased glucocorticoid receptor sensitivity associated with PTSD is expected to 
producee the opposite effect. This challenge technique is expected to provide the possibility 
too discern the modifying effects associated with MDD and PTSD from the effects associated 
withh a history of severe childhood abuse on the HPA axis function. 
Too investigate whether fluvoxamine is an effective drug to treat BPD core symptomatology, 
aa double blind placebo controlled randomized trial with fluvoxamine was performed on 
388 female borderline patients for six weeks, with a follow up of 18 weeks. To investigate 
thee effects of fluvoxamine treatment on the HPA axis and the time frame in which the 
effectss were exerted, the DEX/CRH test was performed in two groups: one receiving a 
placeboo for 6 weeks and fluvoxamine for 6 weeks, and one receiving fluvoxamine for 12 
weeks. . 
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FigureFigure 2 Function of the hypothalamus-pituitary-adrenal (HPA) axis. 
Severall  neurotransmitters such as noradrenaline (NA), adrenaline (A), serotonin (5-HT) and 
acetylcholinee (Ach) can activate the HPA axis. These transmitters control corticotropin releasing 
hormonee (CRH) release into the pituitary portal vessel system from CRH neurons localized in the 
paraventricularr nucleus of the hypothalamus. CRH potently activates the HPA axis and this action is 
enhancedd by arginin vasopressin (AVP). CRH binds to the CRH-1 receptors on the membranes of 
pituitaryy corticotrophs and stimulates the release of the adrenocorticotrope hormone (ACTH) into the 
blood.. ACTH induces the secretion of adrenocortical Cortisol. This glucocorticoid hormone binds to 
glucocorticoidd receptors (GR) in the pituitary corticotrophs and the hypothalamic CRH neurons, 
whichh mediate the negative feedback action terminating stress-induced HPA activation. The synthetic 
glucocorticoidd dexamethasone binds with high affinity to the GR's in the pituitary and suppresses 
stress-inducedd ACTH release and Cortisol secretion. The principal action of dexamethasone is on the 
levell  of the pituitary corticotrophs. since penetration of this synthetic steroid in brain is hampered by 
multidrugg resistance-P-glycoprotein in the blood brain barrier (BBB). 
++ = stimulation, - = inhibition 
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Outlinee of the thesis: 

Partt 2: Central serotonergic function in patients with Borderline Personality Disorder in 
relationn to sustained childhood abuse 
ChapterChapter 2.1 describes the impact of sustained physical and sexual abuse during childhood on 
thee central serotonergic system. The rationale of this study was provided by two findings: 
a)) neuro-endocrine response to serotonergic challenge among impulsive aggressive male 
subjectss with personality disorders was found to be blunted and 
b)) chronic stress or administration of corticosteroids seems to influence the development 
off  the serotonergic system in young animals or to down regulate 5 HT1A receptors in the 
hippocampuss in adult animals. The function of the serotonergic system was investigated 
withh the serotonergic agonist m-CPP. Cortisol and prolactin responses to m-CPP as indirect 
measuress of 5-HT function were correlated with abuse parameters. 
InIn Chapter 2.2, the effects of fluvoxamine, a selective serotonin reuptake inhibitor (SSRI), 
onn the function of the central serotonergic system are described, using the neuroendocrine 
responsee to the m-CPP challenge test as the main indicator. In several open SSRI studies 
performedd with patients suffering from personality disorders including borderline patients, 
itt is suggested that SSRFs are effective in these patients because of blunted prolactin and 
Cortisoll  response to serotonergic challenges. Before and after an eight weeks of fluvoxamine 
treatment,, m-CPP challenge tests were performed. 

Partt 3: HPA axis function in BPD patients in relation to sustained childhood abuse, MDD 
andd PTSD 
Inn the study described in Chapter 3.1, the function of the hypothalamus-pituitary-adrenal 
axiss in female BPD patients is investigated at the pituitary level in relation to childhood 
abuse,, MDD and PTSD. The rationale for this study was the finding that the severely 
bluntedd Cortisol response in contrast to the prolactin response to m-CPP challenge in our 
serotonergicc study did not differentiate between the chronically abused and the non or 
mildlyy abused BPD subgroups. The finding that the altered Cortisol response to m-CPP is 
nott associated with sustained childhood abuse is remarkable because animal studies 
demonstratee that traumatic stress in early life can increase HPA axis function profoundly 
andd persistently. The severely blunted Cortisol response may be due either to serotonergic 
dysfunctionn as a borderline characteristic or to dysfunction of the HPA axis or to an 
accumulatingg effect of both. 
Furtherr neuro-endocrine research of the HPA axis of patients with PTSD or depression has 
revealedd that these patients generally exhibit opposite dysregulations of the feedback 
mechanismss of the HPA axis. Moreover, BPD patients often suffer from comorbid MDD 
and/orr PTSD. 
Wee search for answers to the difficult question, which HPA axis alterations are specific for 
borderlinee patients and which are associated with a childhood abuse history or with 
comorbidityy with MDD and/or PTSD. 
Thee baseline ACTH and Cortisol plasma levels as well as the ACTH and Cortisol 
suppressionn to DEX pretreatment and the response to the additional CRH administration 
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weree investigated in a group of female BPD patients in relation to childhood abuse, PTSD 
andd depression. 
ChapterChapter 3.2 describes a double blind placebo controlled randomized half crossover trial of 
122 weeks and a follow up of further 12 weeks with fluvoxamine. The rationale of this 
studyy was found in the controversial findings of at least 10 small open label SSRI studies 
reportingg significant improvement of BPD symptomatology and the only double blind 
randomizedd SSRI trial with BPD patients reporting negative findings. Therefore, it is 
importantt to replicate these results under double blind randomized conditions in a larger 
samplee of BPD patients. In order to evaluate whether relevant improvements persist for a 
longerr period, patients are followed for a period of half a year. 
ChapterChapter 3.3 describes a study which investigates the influence of the fluvoxamine 
treatmentt on the function of the HPA axis. The rationale for this study was on the one hand 
thee lacking change of the serotonergic system to fluvoxamine treatment as investigated with 
thee m-CPP paradigm and on the other hand the reported restoration of disturbed HPA axis 
feedbackk mechanisms in depressed patients after treatment with tricyclic antidepressants 
(TCA'S)) and SSRI's. The restoration of the HPA axis function was paralleled by symptom 
reductionn in these depressed patients. In order to evaluate the probable influences of 
tluvoxaminee treatment and the timeframe in which fluvoxamine exerts its probable effect 
onn HPA axis function; a combined DEX/CRH test was performed before and after 
treatmentt (six and twelve weeks, respectively). 
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