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Methods and Materials
Subjects
Prior to participation, subjects completed a medical questionnaire to exclude psychiatric or neurologic disorders, pregnancy or breast feeding, drug abuse, intake of any medication changing emotional status or interfering with either RBX or CORT, allergic reactions to RBX or CORT, infectious diseases, heart diseases, arterial hypertension, inflammatory bowel disease, osteoporosis, liver or kidney dysfunction, diabetes mellitus, psoriasis, hormonal diseases (such as Cushing`s disease), glaucoma, urinary retention, or prostatic hyperplasia.
Psychological screening prior to study enrolment included the MWTB (Mehrfachwahl-Wortschatz-Test; (Lehrl, 1995), a measure of verbal IQ based on lexical decisions, the VLMT (Verbaler Lern- und Merkfähigkeitstest; Helmstaedter et al., 2001), a German version of the Rey Auditory Verbal Learning Test (RAVLT), to assess immediate verbal learning span, new learning, susceptibility to interference, and recognition memory, the NVLT (Nonverbaler Lerntest; (Sturm and Willmes, 1999) to assess nonverbal learning, and a digit span test implemented in the HAWIE-R (Revised Hamburg Wechsler Intelligence Exam; (Tewes, 1991) to assess immediate nonverbal learning span. Volunteers performed within the normal to above-normal range (Table S1) and did not show any affective psychopathology, as determined with the BDI (Beck Depression Inventory; (Beck et al.  1995), a self-report measure of depressive symptom load, and the M.I.N.I. (Mini International Neuropsychiatric Interview, (Lecrubier et al.  1997), a comprehensive psychopathology questionnaire.



	Table S1.     Pharmacological group characteristics 

	
	PLC
	CORT-only
	RBX-only
	RBX-CORT

	Age
	25.2   (2.4)
5.9)

	24.1  (3.1)
	24.1  (2.3)
	24.9  (2.7)

	Male
	8
	7
	6
	8

	Female
	8
	6
	7
	8

	Years of education
	15.9   (2.0)
	15.8   (2.7)
	16.2   (2.1)
	16.3   (2.1)

	MWTB: IQ estimate
	112.6 (13.2)
	106.8 (15.9)
	110.5 (12.6)
	109.2 (17.5)

	VLMT: immediate tal
	72.1   (5.6)
	70.3   (11.0)
	67.1   (10.2)
	70.9   (10.1)

	VLMT: free recall
	13.6   (1.3)
	13.4   (1.7)
	12.8   (1.5)
	13.0   (2.6)

	VLMT: recognitions
	16.4   (2.6)
	17.3   (2.5)
	18.2   (1.4)
	17.2   (3.4)

	Digit Span
	16.4   (3.6)
	17.3   (3.9)
	16.2   (3.2)
	16.6   (3.1)

	NVLT: hits T
	47.2   (9.7)
	45.7   (7.1)
	51.9   (10.3)
	43.3   (6.5)

	NVLT: false pos. T
	48.5   (8.0)
	52.9   (9.6)
	53.5   (8.8)
	52.8   (11.1)

	NVLT: Diff. T
	46.8   (6.6)
	49.1   (5.2)
	53.5   (5.9)
	47.8   (8.4)

	BDI
	2.3     (2.3)
	3.5     (2.8)
	1.8     (1.3)
	1.8     (2.3)

	
	
	
	
	

	HF 1
	76.6   (14.2)
	75.2   (10.6)
	74.2   (10.6)
	75.9   (6.6)

	HF 2
	70.3   (10.1)
	75.4   (10.0)
	80.0   (5.8)
	77.7   (11.5)

	
	
	
	
	

	BP syst 1
	120.3 (11.0)
	116.5 (11.4)
	123.8 (11.2)
	121.6 (12.3)

	BP diast 1
	80.3   (10.1)
	73.8   (4.6)
	80.0   (5.3)
	75.7   (6.8)

	BP syst 2
	117.2 (9.7)
	117.3 (15.9)
	122.1 (12.5)
	120.4 (14.9)

	BP diast 2
	78.4   (8.9)
	75.4   (6.6)
	82.1   (9.2)
	79.2   (8.4)

	
	
	
	
	

	Bf-S 1
	9.5     (5.1)
	11.8   (9.9)
	12.5   (4.9)
	9.1     (5.8)

	Bf-S 2
	8.4     (6.1)
	11.4   (11.3)
	14.2   (5.1)
	11.9   (7.5)

	Bf-S 3
	13.1   (9.1)
	12.5   (10.5)
	16.2   (6.6)
	12.8   (7.7)

	
	
	
	
	

	B-L 1
	4.2     (2.7)
	9.2     (9.1)
	5.5     (3.9)
	6.2     (6.8)

	B-L 2
	3.1     (2.7)
	7.7     (7.8)
	4.3     (3.9)
	6.8     (5.8)

	B-L 3
	4.3     (3.7)
	8.8     (6.1)
	3.7     (2.6)
	7.2     (6.4)



Table S1. Group characteristics. Listed are mean values (SD). HR: heart rate, BP: blood pressure. 1: before drug administration, 2: before scanning, 3: after scanning.

Paradigm
Heart rate and blood pressure were measured once before drug administration and once before scanning. Furthermore, subjects completed self-rating scales assessing subjective discomfort due to physical complaints (B-L, Beschwerdeliste) (von Zerssen and Koeller, 1976b) and subjective mood (Bf-S, Befindlichkeitsskala) (von Zerssen and Koeller, 1976a) before drug administration as well as before and after scanning.
For an assessment of CORT levels, saliva samples were collected immediately before drug administration as well as before and after scanning from each subject using Salivette collection devices (Sarstedt, Nümbrecht, Germany) and stored at -20 °C until biochemical analysis. Free salivary CORT levels were measured using a commercially available radioimmunoassay (CORT-CT2, CIS bio international, Gif-Sur-Yvette Cedex, France). After scanning, a blood sample was collected for the determination of RBX levels and total CORT levels (for cross-validation of the salivary values). Plasma concentrations of RBX were analyzed by high-performance liquid chromatography (HPLC). The chromatographic separation was achieved on a Nucleosil 100-Protect 1 column (MACHEREY-NAGEL GmbH & CoKG, Dueren, Germany) with acetonitrile–potassium dihydrogenphosphate buffer as mobile phase. The CORT plasma level analyses were performed by an extramural biomedical laboratory (Gaal, 53115 Bonn, Germany) using a fluorescence polarization immunoassay (FPIA) technique.

fMRI Analysis: ROIs
We used the Anatomy toolbox, Version 1.4, http://www.fz-juelich.de/ime/spm_anatomy_toolbox (Eickhoff et al.  2005).
The MPMs used for ROI definition denote the most likely anatomical area at each voxel of the MNI single subject template based on probabilistic cytoarchitectonic maps derived from a sample of 10 human post-mortem brains, which were subsequently normalized to the MNI space (Amunts et al.  2005; Eickhoff et al.  2006). The amygdala ROI used in the present study covered the cytoarchitectonically defined centromedial, superficial, and laterobasal groups of nuclei while the hippocampal ROI included the subicular complex, the dentate gyrus, and the hippocampal-amygdalar transition area (Amunts et al.  2005).

Results
Group characteristics
The characteristics, physiological measures, and questionnaire results of each pharmacological group are listed in Table S1. Univariate ANOVAs did not reveal any significant between-group differences in age, years of education, IQ (MWT-B), verbal or non-verbal learning and memory (VLMT and NVLT, respectively), working memory (digit span), or mood (BDI), respectively (all p-values > 0.05). Repeated-measures ANOVAs (with Greenhouse-Geisser correction for non-sphericity) with the between-subject factors cortisol and RBX and the within-subject factor measurement time demonstrated that there were no significant main effects or interactions in heart rate, systolic, or diastolic blood pressure (all p-values > 0.05). A repeated-measures ANOVA on physical complaint ratings (B-L) revealed a main effect of CORT (n = 58, F(1, 53) = 7.96, p < 0.01) which was due to significantly higher B-L ratings in the CORT groups ('CORT-only' and 'RBX-CORT') when compared to the non-CORT groups ('PLC' and 'RBX-only') (T(55) = -2.81, p < 0.01). There was no effect of RBX, no effect of measurement time and no interaction effect between CORT, RBX, and time on B-L ratings. In contrast, mood ratings (Bf-S) were influenced by the measurement time (n = 58, F(1.7, 92.5) = 6.93, p < 0.005), which was due to significantly higher ratings indicating impaired mood for measurement 3 (after scanning) when compared to measurement 1 (before drug administration) (T(57) = -3.19, p < 0.01) and measurement 2 (before scanning) (T(57) = -2.82, p < 0.05), as revealed by post-hoc paired T-tests after correction for multiple testing. 
We found no main effect of pharmacological group on Bf-S assessment and no interaction of pharmacological group and measurement time (p-values > 0.05). Thus, subjects tended to report a decrease in mood after scanning, irrespective of drug intake.

Drug levels
Mean plasma RBX levels and salivary CORT levels are listed in Table S2. A two-sample T-Test revealed no difference in RBX levels between the 'RBX-only' and the 'RBX-CORT' group (p > 0.05). A sufficient amount of saliva in all three measurements was obtained from 51 of 58 subjects. A repeated measures ANOVA on CORT levels (Greenhouse-Geisser corrected for non-sphericity) with the between-subject factors RBX (RBX, no RBX) and CORT (CORT, no CORT), and with the within-subject factor measurement time (pre-drug, pre-scan, post-scan) revealed a main effect of measurement time (F(1.1, 52.8) = 28.88, p < 0.0001), a main effect of CORT (F(1,47) = 45.05, p < 0.0001), and an interaction of CORT and measurement time (F(1.1, 52.8) = 31.37, p < 0.0001). Post-hoc two-sample T-tests did not reveal any significant between-group differences in pre-drug CORT levels (all p-values > 0.05). As expected, the salivary CORT levels of the 'CORT-only' group and the 'RBX-CORT' group significantly differed from those of the 'PLC' and 'RBX-only' group at pre-scan and post-scan measurements (all p-values < 0.05). CORT levels differed significantly neither at the pre-scan nor at the post-scan measurements between the 'CORT-only' and the 'RBX-CORT' group (all p-values > 0.05). Consistent with the salivary data, plasma total CORT levels were highly correlated with the salivary free CORT levels at measurement 3 (n = 51, r = 0.949, p < 0.00001).


	Table S2.     Drug levels 

	
	PLC
	CORT
	RBX
	RBX+CORT

	Saliv. CORT 1 [nmol/l]
	14.5   (7.2)
5.9)

	19.1   (17.6)
	11.0   (5.5)
	14.7   (6.7)

	Saliv. CORT 2 [nmol/l]
	6.4     (3.7)
	231.9 (169.6)
	12.0   (7.1)
	151.1 (134.0)

	Saliv. CORT 3 [nmol/l]
	6.1     (2.6)
	116.6 (82.3)
	9.9     (3.3)
	95.6   (58.7)

	Serum RBX     [ng/ml]
	
	
	110.2 (32.6)
	113.8 (27.7)



Table S2. Salivary CORT levels (1: before drug administration, 2: before scanning, 3: after scanning) and serum RBX levels (after scanning). n.a.: not applicable.

Arousal and valence ratings
A repeated measures ANOVA on arousal ratings with treatment group (PLC, CORT-only, RBX-only, and RBX-CORT) as the between subject factor and emotion (emotional, neutral) as the within subject factor showed a main effect of emotion (F(1, 47) = 892.76, p < 0.0001) but no effect of treatment and no interaction (Table S3). Confirming the intended arousal quality of the pictures, post-hoc paired T-Test comprising all treatment groups revealed that the main effect of emotion was due to higher arousal ratings for emotional pictures than for neutral pictures (t(50) = -29.86, p < 0.0001) (Table S3). A repeated measures ANOVA on valence ratings with treatment group (PLC, CORT-only, RBX-only, and RBX-CORT) as the between subject factor and emotion (emotional, neutral) as the within subject factor revealed a main effect of emotion (F(1, 47) = 601.92, p < 0.0001) but no effect of treatment and no interaction. A post-hoc paired T-Test comprising all treatment groups revealed that the main effect of emotion was due to significantly lower valence ratings for neutral pictures than for emotional pictures (t(50) = 24.99, p < 0.0001) (Table S3). In summary, emotional pictures were rated as more arousing and more negatively valenced than neutral pictures, confirming the validity of the stimuli used.
Note that arousal and valence ratings were performed at the recognition session 1 week after drug administration to ensure that ratings were not affected by drug action. The fact that there were no between-group differences in arousal or valence ratings of emotional and neutral stimuli verifies that drug effects on behavioural and fMRI responses were not biased by drug-independent between-group differences in the emotional appraisal of the stimuli.
	Table S3.     Behavioural results 

	
	Plac
	Cort-only
	Rbx-only
	Rbx-Cort

	Arousal rating
	N
	  2.1  (1.1)
5.9)

	  2.6  (1.1)
	  3.0  (0.9)
	  2.1  (0.7)

	
	E*
	  7.6  (1.0)
	  7.7  (0.7)
	  7.4  (0.8)
	  7.7  (0.8)

	Valence rating
	N
	  6.8  (1.1)
	  7.1  (1.1)
	  6.8  (0.6)
	  7.5  (0.8)

	
	E*
	  2.2  (1.0)
	  2.4  (0.7)
	  2.3  (0.7)
	  2.4  (0.7)



Table S3. Valence and arousal ratings gathered one week after pharmacological intervention. The scale ranged from 1–9 (not arousing – very arousing, very unpleasant – very pleasant, respectively). Listed are mean values (SD). E, emotional; N, emotional.
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