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[Abstract] Background The pathogenesis of depression remains not fully understood, and previous studies have suggested
that the kynurenine pathway (KP) plays an important role in the pathogenesis of major depressive disorder. Objective To study the
difference in serum KP metabolites level between patients with first—episode and recurrent major depressive disorder, and to testify the
correlation between KP metabolites level with the severity of depressive symptoms, so as to provide references for the prevention of
recurrence. Methods A total of 136 patients with major depressive disorder who attended the outpatient clinics of the Affiliated Brain
Hospital of Guangzhou Medical University from November 2016 to December 2018 and met the diagnostic criteria of the Diagnostic
and Statistical Manual of Mental Disorders, fifth edition (DSM=5) diagnostic criteria were included , including 62 patients in the first—
episode group and 74 patients in the recurrent group. Meanwhile, 60 healthy subjects were included as control group. All patients
were assessed by Hamilton Depression Scale—=17 item (HAMD—-17) , and serum concentrations of tryptophan (TRP) , kynurenine
(KYN) and kynurenic acid (KYNA) were measured by liquid chromatography tandem mass spectrometry (LC-MS/MS). Then the
correlation of HAMD-17 total score and individual item scores with the levels of KP metabolites was tested using partial correlation
coefficient. Results Compared with the control group, the first—episode group and recurrent group showed a marked decline in TRP

concentration (1==3. 044, -4. 477, P<0.05 or 0. 01) and an increase in KYN/TRP ratio (¢=2.343, 3. 644, P<0.05 or 0.01), with
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significant differences. The KYNA concentrations (¢=2.490, 2.636, P<0.05 or 0.01) and KYNA/KYN ratio (¢=2. 894, 2.616,
P<0.01) in first—episode group and control group were notably elevated compared to recurrent group, with statistical difference.
Partial correlation analysis in patients with firsti—episode major depressive disorder demonstrated that KYN/TRP ratio was positively
correlated with the HAMD-17 anxiety/somatization factor score (r=0. 261, P<0.05), and KYNA/KYN ratio was negatively correlated
with HAMD-17 total score and block factor score (r=—0.286, —0.282, P<0.05). In patients with recurrent major depressive
disorder, KYN/TRP ratio was positively correlated with HAMD-17 anxiety/somatization factor score (r=0.280, P<0.05).
Conclusion KP metabolites in serum differ between first—episode and recurrent major depressive disorder patients, and patients with
recurrent episodes experience severe KP metabolite abnormalities. Therefore, KP metabolites are considered to be potential biomarker

candidates to assist clinicians in the diagnosis and recurrent prediction of major depressive disorder. [Funded by National Key

Research and Development Program Precision Medicine Research Project (number, 2016 YFC0906300) ]
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Table 1 Comparison of HAMD~17 score between first—episode group and recurrent group

HAMD-17 ¥E43

’
a My fe IS MRIA AL i L DR BT
Bk (n=62) 23.08+5.02 7. 84+2. 66 0.0(0.0~1.1) 3.08+1.61 8.03+2. 11 3.32+1.99
B RM(n=74) 22.61+4.94 7.33+2.38 0.0(0.0~1.1) 3.36+1.62 9. 06+2. 08 2.60+1.93
t 0.583 1.162 2.071 2.132 -2.828 —-1.001
P 0. 561 0. 248 0. 040 0.035 0. 005 0. 005

1 HAMD—-17 , U R AR & 17 A
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Table 2 Comparison of KP metabolite levels among first—episode group, recurrent group and control group

P RIRE A KT
TRP(ng/mL) KYN(ng/mL) KYNA (ng/mL) KYN/TRP KYNA/KYN
B ERH (n=62) 10 663. 72+1 952. 44 268. 16+84. 02 6.73+2.20 0. 03+0. 01 0. 03+0. 01
B RMH (n=74) 10 189. 06+2 291. 19 270. 06+78. 53 5.65+2. 54 0. 0320. 01 0. 02+0. 01
Xt AEZH (n=60) 11 818. 63+1 980. 61 261. 50+75. 07 6. 82+3. 06 0. 02+0. 01 0. 03+0. 01
F 8.736 0. 435 3.953 6. 828 5.551
P <0.010 0. 648 0.021 0.001 0. 005
By ST DO=2<® - DO=3>@ DO=2>3 DO=3>2

1 TRP, 2R s KYN, R IR ; KYNA , R IR WKL ; ODICFR 1 LA OIFELE KL O EXT 4L
*3 HEBRHKPREKTES HAMD-17 #F4rHIHE & 1%

Table 3 Correlation between KP metabolite levels and HAMD~17 scores in first—episode patients

5 AHIEFREL
HAMD-17 89F4r R BARRALIR 7074 IR FIFsr  DNEIBER 0P BELAE D 075 IRAR FRes R 0P 43
TRP /K -0. 106 0.097 -0. 010 -0. 099 -0.236 -0. 083
KYN 7K -0. 148 -0. 177 0. 059 -0. 065 -0. 094 -0. 007
KYNA 7K 0.143 0.011 0.039 0.071 0.177 0. 050
KYN/TRP -0. 108 0.261° 0.106 -0. 031 0. 065 0. 007
KYNA/KYN -0. 286" 0.178 -0.010 0. 080 -0.282" 0. 088
1 HAMD-17, DU /R MAR 32 17 AR ; TRP, (4,212 s KYN, R IR 2R s KYNA , R IR MEMRIR ;*P<0.05
F4 BERBEHEKPREYWAKFES HAMD-171F 5 H9HEXE
Table 4 Correlation between KP metabolite levels and HAMD~17 scores in recurrent patients
5 B AR REL
HAMD-17 83F4>  EBARARILH 73R4 BRI AR N sy BRI F0P5  BRAR R AR F 5
TRP K 0. 000 0.163 -0. 151 0.122 -0. 040 -0.119
KYN 7K -0. 117 -0. 155 -0. 030 0. 066 -0. 030 -0. 158
KYNA K- -0. 046 -0. 129 0. 100 0.017 -0.012 -0. 066
KYN/TRP -0. 134 0. 280" 0. 066 -0. 004 -0. 050 -0. 035
KYNA/KYN 0. 055 -0. 025 0.172 -0. 024 0.011 0. 049

T HAMD—17, DU SR AR 2% 17 AR ; TRP, (2 s KYN, R PR Z R s KYNA , K FRMEMRER ;°P<0.05
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— 0%} QUIN'22 . KYNA FI QUIN 23 5] B A
N- H 3& -D- K & & iR (N-methyl-D-aspartic acid,
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A A KY NA AR R 22
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