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Association of Plasma Levels of Angiotensin-Converting Enzyme and
Cytokines with Recurrent Depression : A Preliminary Study
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Objectives  Angiotensin-converting enzyme (ACE) gene and plasma levels of cytokines, such as tumor necrosis factor-a (TNF-a),
interleukin-4 (IL-4), interleukin-6 (IL-6), interleukin-10 (IL-10), have previously been determined to be associated with depression.
The purpose of this study was to investigate the association of plasma levels of ACE and cytokines with recurrent depression.
Methods A total of 52 participants (14 male, 38 female, aged 43.9 + 14.0 years) were enrolled after being diagnosed with depression
by experienced psychiatrists using the Mini International Neuropsychiatric Interview from the outpatient clinic of the Department of
Psychiatry, CHA Bundang Medical Center. The participants completed blood sampling, the Hamilton Depression Rating Scale
(HAMD), the Beck Depression Inventory, the Beck Anxiety Inventory, and the Scale for Suicidal Ideation.

Results ACE plasma levels are higher in patients with recurrent depression (27.4 £ 10.4 U/L) than in patients with newly diagnosed
depression (19.1 + 7.7 U/L) (p = 0.004). The levels of cytokines, such as TNF-a, IL-4, IL-6, IL-10, are not significantly different be-
tween the two groups. Additionally, the ACE plasma level is negatively correlated with a reduction in the HAMD over six weeks (r =
—0.429, p = 0.046,n = 22).

Conclusions  The current findings show that plasma ACE levels may be associated with recurrent depression and further suggest
that the renin-angiotensin system could play a role in recurrent depression.
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Fig. 1. Correlation between plasma levels of angiotensin-converting
enzyme (ACE) and a reduction in the Hamilton Depression Rating
Scale (HAMD) over six weeks (for all the participants) (n = 22).

Table 1. Social demographic characteristics, depression rating scales scores and plasma levels of ACE and cytokines of participants

First-onset depression Recurrent depression t P
Sex, male/female (n) 717 7/21 0.764*
Age 41.75 £ 16.03 4571 £ 12.06 -1.016 0.314
HAMD 20.50 + 6.19 19.86 + 7.01 0.348 0.730
BDI 18.29 + 12.24 16.64 + 13.57 0.457 0.650
BAI 22.60 + 13.41 20.06 £ 11.63 0.610 0.546
SSI 8.47 + 6.88 11.05 £7.76 —1.083 0.286
ACE (U/L) 19.07 £ 7.71 27.41 £10.40 —3.045 0.004
TNF-a (pg/mL) 411 + 4.47 2.69 + 0.92 1.524 0.135
IL-4 (pg/mL) 1.21 £1.43 1.16 = 1.05 0.135 0.893
IL-6 (pg/mL) 1.07 +1.38 0.70 + 0.58 1.208 0.234
IL-10 (pg/mL) 10.13 + 6.82 12.43 + 10.60 —0.805 0.426

% . Fisher's exact test. HAMD : Hamilton Depression Rating Scale, BDI
Scale for Suicidal Ideation, ACE : angiotensin-converting enzyme, TNF-a : fumor necrosis factor-o, IL-4 :

kin-6, IL-10 : interleukin-10

. Beck Depression Inventory, BAI : Beck Anxiety Inventory, SSI :

interleukin-4, IL-6 : interleu-
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20— (r = —0.500, p = 0.025)
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Fig. 2. Correlation between plasma levels of interleukin-6 (IL-6)
and a reduction in the Scale for Suicidal Ideation (SSI) over 3
weeks (for all the participants) (n = 20).
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