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Interleukin‑8 and depressive 
responses to an inflammatory 
challenge: secondary analysis 
of a randomized controlled trial
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Susannah J. Tye3,4,5, Naomi I. Eisenberger1,6 & Michael R. Irwin1,2

Emerging evidence suggests that interleukin (IL)-8 has a protective role in the context of depression. 
Higher levels of IL-8 are associated with lower depressive symptom severity among depressed 
patients, and treatment-related increases in IL-8 correlate with a positive response in depressed 
patients. This study (a secondary analysis of a completed randomized controlled trial) aimed to 
examine whether higher levels of IL-8 mitigate increases in depressed mood in response to an 
experimental model of inflammation induced depression. Given epidemiologic relationships identified 
between IL-6, tumor necrosis factor (TNF)- α, and subsequent depression, levels of these pro-
inflammatory cytokines were also explored as potential moderators of depressed mood response to 
endotoxin. Secondary analyses were completed on data from healthy adults (n = 114) who completed 
a double-blind, placebo-controlled randomized trial in which participants were randomly assigned 
to receive either a single infusion of low-dose endotoxin (derived from Escherichia coli; 0.8 ng/kg of 
body weight) or placebo (same volume of 0.9% saline). IL-8, as well as IL-6 and TNF- α, were measured 
at baseline prior to infusion, and depressed mood and feelings of social disconnection were assessed 
approximately hourly. Baseline levels of IL-8, but not IL-6 or TNF-α, moderated depressed mood 
(β = − 0.274, p = .03) and feelings of social disconnection (β = − 0.307, p = .01) responses, such that higher 
baseline IL-8 was associated with less increase in depressed mood and feelings of social disconnection 
in the endotoxin, but not placebo, condition. IL-8 had threshold effects, in which highest quartile IL-8 
(≥ 2.7 pg/mL) attenuated increases in depressed mood in response to endotoxin as compared to lower 
IL-8 quartiles (p = .02). These findings suggest that IL-8 may be a biological factor that mitigates risk of 
inflammation-associated depression.

Clinical trials registration: ClinicalTrials.gov NCT01671150, registration date 23/08/2012.

Epidemiologic studies demonstrate that a naturalistic inflammatory challenge (e.g., severe infection) increases 
the risk of subsequent depression1, with further evidence that quasi-experimentally induced inflammation (e.g. 
interferon alpha treatment; vaccine administration) also elicits depressive symptoms2,3. In an experimental model 
of depression4, administration of low-dose endotoxin leads to increases in depressed mood and feelings of social 
disconnection4,5. Moreover, we have found that known risk factors for depression6, including female sex, sleep 
disturbance, and anxiety, as well as peripheral transcriptome profiles related to immune activation, sympathetic 
activation, and glucocorticoid insensitivity, moderate a heightened vulnerability to depressed mood in response 
to inflammatory challenge and were associated with greater increases in depressed mood7,8. However, less is 
known about what biological factors might mitigate inflammation-induced depression.

In observational studies, we have found higher levels of the pro-inflammatory cytokine and chemokine 
interleukin (IL)-8 are related to lower depressive and anxious symptom severity among patients with treatment 
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resistant depression9. In addition, when levels of IL-8 increase across a course of treatment with electroconvulsive 
therapy10 or ketamine11, these increasing levels of IL-8 are associated with treatment responses in females. No 
experimental studies have tested whether higher levels of IL-8 might mitigate depressed mood response to an 
inflammatory challenge.

Given epidemiologic research identifying relationships between pro-inflammatory markers and subsequent 
risk for depressive symptoms12–14, we also explored whether higher baseline levels of IL-6 or TNF-α would pre-
dispose healthy participants to greater depressed mood response to an inflammatory challenge.

To address these questions, we completed secondary analyses of data from a completed randomized controlled 
trial examining the effects of low-dose endotoxin vs. placebo on depressed mood and feelings of social discon-
nection, in a large sample of healthy adults. We tested whether baseline levels of IL-8 moderate the magnitude 
of increase in depressed mood and feelings of social disconnection in response to endotoxin versus placebo. We 
hypothesized that higher IL-8 levels at baseline would be protective with regard to subsequent inflammation-
induced depressed mood and feelings of social disconnection. In addition, we explored whether baseline levels 
of the proinflammatory cytokines IL-6 and TNF-α were associated with greater increase in depressed mood 
following endotoxin.

Materials and methods
Participants.  One hundred and fifteen healthy participants completed a randomized study of endotoxin vs. 
placebo administration between March 2011 and 2013, as described previously15. All procedures were approved 
by the UCLA Institutional Review Board and all research was performed in accordance with relevant guidelines 
and regulations. Written informed consent was obtained from all participants. Inclusion and exclusion criteria 
were previously described. For the current study, one participant was excluded due to missing data (missing 
POMS at T2) resulting in 114 participants (age range 18–50 years; 69 females and 45 males) who were deemed 
eligible, were randomized, and received endotoxin (n = 60) or placebo (n = 54) (Table 1).

Procedure.  Study procedures for this double-blind, placebo-controlled, randomized clinical trial 
(NCT01671150; 23/08/2012, date of registration on clinicaltrials.gov) have been reported in detail7,8,15. Partial 
results previously reported7,8,15,16, include studies on socio-behavioral and transcriptomic predictors of depressed 
mood response to endotoxin7,8. No prior study has examined whether baseline levels of inflammation, including 
IL-8, are related to increase in depressed mood in response to endotoxin.

Each participant was randomly assigned to receive either an infusion of low dose endotoxin (0.8 ng/kg 
body weight, Escherichia coli group O:113; BB-IND129487 to MRI) as provided by the National Institutes of 
Health Clinical Center or placebo (same volume of 0.9% saline). This dose of endotoxin mimics increases in 
inflammation as found in inflammatory disorders, infections, and psychological stress17–19. Circulating levels 
of IL-8, as well as IL-6 and TNF-α, were measured at baseline (T0, approximately 10 min before infusion) and 
then approximately every hour post-administration over 6 h (i.e., T1 to T6). Depressed mood, feelings of social 
disconnection, and physical sickness symptoms were assessed approximately hourly from T0 to T6. All study 
procedures were approved by the University of California (UCLA) Institutional Review Board.

Measures.  Change in depressed mood from T0 to T2 was assessed using the depression subscale of the 
short-form Profile of Mood States (POMS)20,21. For this scale, participants rate the extent to which they feel: 
‘unhappy’, ‘sad’, blue’, ‘hopeless’, ‘discouraged’, ‘miserable’, ‘helpless’, and ‘worthless’ on a scale from 0 (not at all) 
to 4 (extremely). Measures of depressed mood were calculated by averaging scores from each of these items at 
each timepoint. The T2 timepoint was selected because endotoxin induced peak increases in depressed mood 
and feelings of social disconnection at approximately two hours after exposure in this randomized controlled 

Table 1.   Baseline characteristics of the sample variable. *Values were transformed by natural logarithm before 
all statistical analyses, but original scale medians and IQR are presented here.

Placebo (n = 54) Endotoxin (n = 60) Group Differences (placebo vs. endotoxin)

Age, mean (SD) 23.3 (6.0) 25.0 (7.1) p = 0.17

Sex, female, % 57% 63% p = 0.52

Race

White, n (%) 25 (46) 19 (32) p = 0.27

Asian/Pacific Islander, n (%) 15 (28) 17 (28)

Latinx, n (%) 8 (15) 17 (28)

Other, n (%) 6 (11) 7 (12)

Body mass index, mean (SD) 23.5 (2.6) 24.3 (2.9) p = 0.15

Baseline POMS depression (mean) 0.09 (0.24) 0.07 (0.22) p = 0.51

Baseline social disconnection 1.9 (0.4) 1.7 (0.5) p = 0.08

Baseline IL-8, pg/mL; median (Q1–Q3)* 1.8 (1.2–2.7) 1.6 (1.0 -2.5) p = 0.65

Baseline IL-6, pg/mL; median (Q1–Q3)* 1.6 (1.2–2.9) 1.6 (1–2.6) p = 0.61

Baseline TNF-α, pg/mL; median (Q1–Q3)* 6.7 (5.8–8.1) 6.2 (5.2–7.1) p = 0.04
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trial15,16; thus, baseline moderator analyses would have the greatest power to detect effects on change from the 
baseline to two hour time point.

Change in feelings of social disconnection from T0 to T2 was assessed using a questionnaire that included 12 
items, previously described15,16. Similar to depressed mood response, the T2 timepoint was selected because endo-
toxin induced peak increases in feelings of social disconnection at approximately two hours after exposure15,16, 
and scores were averaged at each timepoint.

Moderators of outcome.  Whole blood samples were collected in prechilled EDTA tubes. After collection, the 
samples were centrifuged at 4 °C, plasma was harvested into multiple aliquots, and then stored at − 70 °C until 
immunoassays were performed.

Data for baseline (T0) levels of IL-8, IL-6, and TNF-α were obtained by high sensitivity bead-based multiplex 
(Luminex) immunoassays (Performance High Sensitivity Human Cytokine, R&D Systems, Minneapolis, MN, 
USA), as previously described15. Due to the strength of the original study design, which utilized up to seven 
repeated measures of cytokine values to profile inflammatory cytokine responses for each subject, the plasma 
sample from each time point was evaluated in a single determination. The average intra-assay CV% for standards 
was 4.3, 4.4, and 5.3 for IL-6, IL-8, and TNF-α, respectively; the inter-assay CV% of an internal laboratory quality 
control sample was < 13.5% for all three analytes. The lower limit of detection for IL-8 was 0.1 and values lower 
than this limit were entered as 0.05 (1/2 the lower limit); n = 6 samples).

Data analysis.  All data were examined for distributional qualities. Because baseline cytokine concentra-
tions were not normally distributed, we performed a natural logarithmic transformation on the data prior to 
statistical analyses. Five baseline cytokine values [one for IL-8 analyses (value of 45.2  pg/mL), one for IL-6 
analyses (value of 26.4 pg/mL), and three for TNF-α analyses (values > 44 pg/mL)] were excluded for having 
concentrations more than three standard deviations above the mean.

Relationships between baseline cytokine concentration, demographics (age, sex, body mass index, race/eth-
nicity) and baseline behavioral measures of interest (POMS depression score, social disconnection score) were 
evaluated with bivariate correlations or t-tests to determine whether they should be included as covariates in 
regression models evaluating relationships between baseline cytokine values and change in behavioral measures. 
Age was the only variable which demonstrated a significant relationship with baseline IL-8 concentration and was 
thus included in IL-8 statistical models as a covariate. Sex demonstrated a significant relationship with baseline 
TNF-α concentration and was included in TNF-α statistical models as a covariate. Models were not otherwise 
adjusted for covariates, as the study was a randomized, placebo-controlled experimental trial.

To establish between-group differences in the association between baseline IL-8 concentration and behavioral 
symptom change in response to endotoxin versus placebo, we used multiple regression models with baseline IL-8, 
condition (0 = placebo; 1 = endotoxin), age, and the baseline IL-8 by condition interaction as independent vari-
ables on the dependent variables POMS depression and social disconnection change scores (T2 minus baseline 
score). Based on substantial evidence that threshold levels of inflammatory biomarkers, such as C-reactive protein 
(CRP), predict de novo depression onset22, response to depression treatment23,24, and other health outcomes25, 
multiple regression analyses were repeated using a threshold level of IL-8, as defined by the upper quartile of 
baseline IL-8 quartile vs. the lower three quartiles (Table 2). Quartiles were utilized for these analyses based on 
prior research25,26 as precise thresholds with potential clinical relevance have yet to be established for IL-8. All 
analyses were then repeated using baseline IL-6 and TNF-α as moderators.

To evaluate whether the quartile IL-8 thresholds corresponded with empirically derived IL-8 thresholds, 
sensitivity analyses were then conducted in which we calculated the effect size of the condition (endotoxin vs. 
placebo) effect for each individual value of IL-8 across the full range of baseline levels of IL-8. These sensitivity 

Table 2.   Baseline characteristics of the sample stratified by baseline IL-8 quartile. *Values were transformed by 
natural logarithm before all statistical analyses, but raw data are presented here.

Variable Quartile 1 (n = 29) Quartile 2 (n = 28) Quartile 3 (n = 28) Quartile 4 (n = 28)

Baseline IL-8, pg/mL; range* 0.05–1.1 1.1–1.7 1.7–2.6 2.7–6.5

Age, mean (SD) 22.2 (3.6) 24.8 (7.5) 23.1 (3.7) 26.6 (9.3)

Sex, female, % 59% 75% 50% 57%

Race

White, n (%) 11 (38) 14 (50) 10 (35) 9 (32)

Asian/Pacific Islander, n (%) 5 (17) 7 (25) 12 (43) 8 (29)

Latinx, n (%) 8 (28) 5 (18) 4 (14) 7 (25)

Other, n (%) 5 (17) 2 (7) 2 (7) 4 (14)

Body mass index, mean (SD) 23.7 (3.2) 24.0 (2.5) 23.6 (2.7) 24.1 (2.7)

Baseline POMS depression 0.1 (0.2) 0.2 (0.4) 0.1 (0.2) 0.1 (0.1)

Baseline social disconnection 1.8 (0.5) 1.8 (0.4) 1.7 (0.5) 1.8 (0.4)

Baseline IL-6, pg/mL; range* 0.5–9.2 0.4–10.9 0.3–9.4 0.3–5.9

Baseline TNF-α, pg/mL; range* 2.9–9.4 2.5–10.8 3.7–10.4 2.1–10.7
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analyses allowed us to estimate the level of IL-8 below which the endotoxin (vs. placebo) condition effect on 
depressive symptoms and social disconnection was no longer significant.

Additional sensitivity analyses were conducted controlling for presence of physical sickness symptoms at T2; 
controlling for physical sickness symptoms did not meaningfully alter results (data not shown).

Analyses were conducted using IBM SPSS (Version 27) and Stata SE/16.1. Statistical significance was estab-
lished at p ≤ 0.05 (two-tailed) and results are presented as standardized beta coefficients (β), with the semi-partial 
correlation squared (sr2) provided as a standard measure of effect size (with 0.01, 09, 0.25 indicating small, 
medium, and large effects27.

The primary analysis was the evaluation of baseline IL-8 in relation to endotoxin-induced POMS depression 
change. Given remaining analyses represented exploratory efforts to identify possible mechanisms for future 
study, corrections for multiple testing were not applied.

Sample size determination/power analysis.  As a secondary analysis of a completed randomized clini-
cal trial, the sample size was set by other outcomes, but previously observed main and moderated effects of IL-8 
on depressive symptoms were large and would be detectable within this sample size with power ≥ 80%.

Results
Baseline characteristics.  Table 1 summarizes participant demographic information and baseline concen-
trations of cytokines. Demographic characteristics, baseline behavioral variables, and baseline levels of IL-8 and 
IL-6 did not differ between the endotoxin and placebo groups, although level of TNF-α did differ by group (see 
Table 1). Baseline IL-8 concentration was significantly related to age (r = 0.19, p = 0.04) and all analyses with 
IL-8 thus included age as a covariate. Consistent with this, beyond age there were similarly no other baseline 
group differences as a function of baseline IL-8 quartile (see Table 2). Baseline TNF-α concentration was lower 
in females as compared to males, t(108) = 3.11, p = 0.002, so analyses with TNF-α controlled for sex. IL-6 was 
not related to any baseline characteristic. Unadjusted analyses were not substantively different from adjusted 
analyses.

Baseline IL‑8 as a moderator of endotoxin‑induced change in depressed mood.  There was a sig-
nificant baseline IL-8 by condition (endotoxin vs. placebo) interaction for POMS depression change from base-
line to T2 (approximately 2 h following endotoxin or placebo infusion), controlling for age, (β = -0.274, p = 0.03), 
such that higher baseline IL-8 was associated with less increase in depressed mood among endotoxin-exposed 
participants (β = − 0.304, p = 0.03; effect size (sr2) = 0.09) but not placebo-exposed participants (β = 0.056, p = 0.69; 
effect size (sr2) = 0.003) (see Fig. 1A).

To test for a potential threshold effect, we evaluated baseline IL-8 quartile as an independent variable for 
POMS depression change from baseline to T2. Multiple regression analysis demonstrated a significant baseline 
IL-8 quartile x condition interaction for POMS depression change, controlling for age (β = − 0.665, p = 0.004). 
In follow-up contrast analyses within the endotoxin group, endotoxin-exposed participants in the upper IL-8 
quartile (≥ 2.7 pg/mL) had significantly lower mean POMS depression change as compared to endotoxin-exposed 
participants in the lowest IL-8 quartile (≤ 1.1 pg/mL; p = 0.004) and as compared to endotoxin-exposed partici-
pants in the three lower IL-8 quartiles combined (p = 0.02). There was no relationship between baseline IL-8 and 
POMS depression change in the placebo condition (all p’s > 0.24). See Fig. 2.

To test for an empirically derived threshold of IL-8 at which endotoxin no longer elicited significantly greater 
increases in depressed mood relative to placebo, sensitivity analyses were conducted to examine the simple effect 
of condition (endotoxin vs. placebo) on POMS depression change from baseline to T2, across the full range of 
baseline levels of IL-8. As illustrated in Fig. 3a, this threshold roughly corresponded with the cutoff for defining 
the upper quartile of baseline IL-8 (i.e., ≥ 2.7 pg/mL).

Baseline IL‑8 as a moderator of endotoxin‑induced change in feelings of social disconnec‑
tion.  As expected, changes in depressed mood and social disconnection from T0 to T2 were moderately 
correlated (r = 0.58, p < 0.001). There was a significant baseline IL-8 by condition interaction for social discon-
nection change (β = − 0.307, p = 0.01), controlling for age, such that higher baseline IL-8 was associated with 
reduced change in social disconnection among endotoxin-exposed participants (β = − 0.364, p = 0.007; effect size 
(sr2) = 0.12) but not placebo-exposed participants (β = 0.085, p = 0.55; effect size (sr2) = 0.007) (see Fig. 1B).

As above, a threshold effect of IL-8 on change in social disconnection was tested and showed a significant 
baseline IL-8 quartile x condition interaction (β = − 0.565, p = 0.01). Follow-up contrast analyses demonstrated 
that endotoxin-exposed participants in the upper IL-8 quartile had significantly lower mean social disconnec-
tion change as compared to endotoxin-exposed participants in the lowest IL-8 quartile (p = 0.03) but not as 
compared to endotoxin-exposed participants in the lower three IL-8 quartiles combined (p = 0.15). There was no 
relationship between IL-8 and social disconnection change in the placebo condition (all p’s > 0.12; see Fig. 2b).

Sensitivity analyses also evaluated an empirically derived threshold of IL-8, and demonstrated this threshold 
roughly corresponded with the cutoff for defining the upper quartile of baseline IL-8 (Fig. 3b).

Baseline IL‑6 and TNF‑α as moderators of endotoxin‑induced changes in depressed mood 
and feelings of social disconnection.  The baseline IL-6 by condition interactions for depressed mood 
change (p = 0.21) and social disconnection change (p = 0.91) were not significant. Similarly, the baseline TNF-α 
by condition interactions were non-significant for change in depressed mood (p = 0.58) and social disconnection 
(p = 0.95), adjusted for sex. There was also no indication for threshold effects as a function of baseline IL-6 or 
TNF-α quartiles (all p’s > 0.08).
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Discussion
This report provides initial data supportive of a protective role for IL-8 in mitigating inflammation-induced 
depressed mood. In association with higher IL-8 levels at baseline, the magnitude of increase in depressed 
mood in response to endotoxin was attenuated. Further, there was a threshold effect, such that the uppermost 
IL-8 quartile was associated with significantly lower mean depression change as compared to IL-8 values below 
this threshold. Baseline IL-8 also attenuated increases in feelings of social disconnection in response to inflam-
matory challenge. Findings that higher baseline IL-8 levels were associated with less subsequent increase in 
depressed mood or feelings of social disconnection, in response to inflammatory challenge, were of medium 
effect size, suggesting potential clinical relevance of IL-8 in mitigating depressive symptom onset in the setting 
of inflammation. In contrast, baseline levels of the cytokines IL-6 and TNF-α were not related to subsequent 
inflammation-induced depressed mood or feelings of social disconnection.

The current IL-8 findings complement previous findings in depressed patients, in which higher IL-8 was 
associated with lower severity of depressive symptoms9, and increasing IL-8 levels over a course of depression 
treatment (ECT or ketamine) were associated with improving depression symptoms among females10,11. Together, 
these converging results suggest that the inflammatory marker IL-8 may be protective against the onset of depres-
sive symptoms and may reduce the severity of depressive symptoms. Conversely stated, a “deficit” of IL-8 may 
be a vulnerability factor for the development of depressive symptoms, and/or associated with greater symptom 
severity. While the mechanisms underlying these relationships remain unclear, IL-8 may have neuroprotective28–30 
and neurotrophic31 properties and plays an important role in angiogenesis and maintenance of endothelial 
integrity through upregulation of vascular endothelial growth factor (VEGF)32. Pre-clinical and translational 
work are needed to further test the behavioral effects of IL-8 and to elucidate mechanisms that may underlie the 
observed associations between IL-8 levels and depressive symptoms in humans.

Given prior work demonstrating that greater baseline activation of the transcription factor NF-kB is associated 
with greater increase in depressed mood in response to endotoxin8, one might expect an association between 
higher baseline levels of the inflammatory cytokines IL-6 and TNF-α and greater depressed mood increase, 
since NF-kB upregulates production of these cytokines. Likewise, lower levels of these pro-inflammatory mark-
ers might be hypothesized to be associated with a resilient phenotype (to the extent that lower levels serve as 
an indirect marker of a system under less physiological or psychological distress.) However, no such relation-
ships were identified in the current study. It is most plausible that the increased activation of NF-kB represents 
an increased state of “readiness” for responsiveness to an inflammatory challenge (such as endotoxin) with 
downstream effects on circulating pro-inflammatory cytokines. It is the subsequent inflammation-associated 

Figure 1.   Association between baseline IL-8 and change in depressive mood (A) and social disconnection (B) 
Baseline ln IL-8 was significantly associated with depressive mood response and social disconnection response 
within the endotoxin group (p’s < .03) but not the placebo group (p’s > .69). Analyses are adjusted for age. See 
Table 1S for full statistical results.
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increase in proinflammatory cytokines that is associated with the development of depressed mood and feelings of 
social disconnection in response to endotoxin15. Moreover, simply having lower levels of certain circulating pro-
inflammatory markers may not be sufficient to actively confer protective effects against inflammatory challenge.

While the randomized, placebo-controlled design is a major strength of the current study, interpretations 
regarding the behavioral effects of IL-8 remain limited, given that IL-8 levels themselves were not independently 
manipulated in the current study. Direct manipulation of IL-8 levels would be ideal for testing causal relationships 

Figure 2.   Predictive means for change in behavioral measures by baseline IL-8 quartile Within the endotoxin 
group, the upper IL-8 quartile (Q4) showed lower depressive mood response as compared to the lowest IL-8 
endotoxin quartile (Q1) (p = .004) and the lower three IL-8 quartiles combined (Q4 to Q1-3, p = .02), but not 
individually (Q4 to Q2, p = .08; Q4 to Q3, p = .12). (A). The Q4 endotoxin quartile also showed lower social 
disconnection response as compared to Q1 (p = .03) but not all three combined (Q4 to Q1-Q3, p = .15) or 
individually (Q4 to Q2, p = .59; Q4 to Q3, p = .35). (B). Error bars are 95% Confidence Intervals.
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with behavioral symptoms. In addition, the absence of central measures of inflammation (e.g. cerebrospinal fluid 
concentrations of IL-8) is a limitation of the current study. Future studies of inflammation-associated behav-
ioral symptoms may benefit from analysis of cerebrospinal fluid levels of IL-8, and/or neuroimaging measures 
of central inflammation. Further, future studies with larger sample sizes and more comprehensive behavioral 
phenotyping may provide the opportunity for increased granularity regarding whether effects of baseline IL-8 
have more specificity with regard to impacts on particular behavioral measures. Another important contextual 
feature of the current study is that the participants were healthy and without history of psychiatric illness. The 
extent to which inflammation-induced behavioral symptoms in a non-psychiatric population are relevant to 
clinical psychiatric populations is unclear. Similarly, the behavioral measures evaluated in the current study do 
not clearly reflect full depressive symptom responses over time, but rather acute responses specifically related to 
depressed mood and feelings of social disconnection. However, the study of such variably-induced symptoms 

Figure 3.   Sensitivity analyses: Endotoxin vs. control group differences in behavioral symptom change across 
the range of baseline IL-8 concentrations. Across baseline levels of IL-8 in the endotoxin vs. control group, there 
is a greater increase in depressed mood (A) and social disconnection (B) up until the threshold of ln IL-8 = 0.90 
(antilogarithm 2.5 pg/mL) (A) and ln IL-8 = 1.05 (antilogarithm 2.9 pg/mL) (B), which roughly corresponds 
with the cut-off for the upper IL-8 quartile (2.7 pg/mL). Error bars are 95% Confidence Intervals. Diamond 
symbols demarcate baseline IL-8 quartiles.
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in healthy populations is a critical step towards understanding potential underlying mechanisms of symptom 
development, including potential protective and vulnerability factors, which may inform future efforts to prevent 
or treat inflammation-associated behavioral symptoms.

To our knowledge, this is the first study evaluating and identifying a protective effect of baseline IL-8 on 
depressed mood increase in response to an experimentally-induced inflammatory challenge. Given converging 
findings across varying populations, there is compelling evidence to suggest that IL-8 may be protective against 
the development of depressive symptoms and also may reduce the severity of mood symptoms among depressed 
patients. With this possibility comes an urgent need for deeper interrogation of potential behavioral and biologi-
cal mechanisms underlying the identified associations with IL-8, such that these findings may ultimately translate 
into improvements in patient care.
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