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Abstract

Objective: To explore the abnormal manifestations of non-enzymatic antioxidants, thyroid hor-
mones, and niacin skin flushing response (NSFR) in patients with depressive episodes, and to ana-
lyze the correlations among these biomarkers and their relationship with the improvement of clin-
ical symptoms. Methods: A total of 100 patients with depressive episodes hospitalized at Qingdao
Mental Health Center from June 2023 to June 2024 were enrolled as the patient group, and 50
healthy volunteers were recruited from the surrounding community during the same period as the
control group. Among them, 52 patients completed an 8-week follow-up. Clinical symptoms were
assessed using the Hamilton Depression Scale-17 (HAMD-17) and the Hamilton Anxiety Scale (HAMA).
The NSFR test was conducted on participants using a niacin skin flushing response analyzer and
scored accordingly. Simultaneously, levels of non-enzymatic antioxidants, including uric acid (UA),
albumin (ALB), and bilirubin (BIL), as well as thyroid hormones, including thyroid-stimulating hor-
mone (TSH) and thyroid hormones such as free triiodothyronine (FT3) and free thyroxine (FT4),
were measured. Results: Compared with the control group, the patient group exhibited significantly
higher levels of FT4 and TSH, but significantly lower levels of FT3; UA levels were significantly ele-
vated; and NSFR scores were significantly reduced. Significant correlations were observed between
non-enzymatic antioxidants and thyroid hormones in the patient group, such as positive correla-
tions of ALB with UA, FT3, and FT4, and of BIL with FT4 and TSH; FT3 was negatively correlated with
TSH, while FT4 was positively correlated with TSH. No significant correlations were found between
baseline NSFR, non-enzymatic antioxidants, thyroid hormones, and the improvement of clinical
symptoms in the patient group. Conclusion: This study found significant abnormalities in non-enzy-
matic antioxidants, thyroid hormones, and NSFR in patients with depression, with complex corre-
lations among these biomarkers, suggesting abnormalities in oxidative stress levels and thyroid
function in patients with depressive episodes. The lack of a positive correlation between baseline
biomarkers and the improvement of clinical symptoms suggests that the pathophysiological mech-
anisms of depression may involve multiple factors.
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1. 5|8

FARRE, AFE N —Fhes DLRRS P ERG, A™ B s B I H B ARG M TAERE ), 104 FEEMAL 2
ok TUTE AR, HREALHIE e, WML A AN OEHSEZ AT, BA AR
A WI[1]e FEMMPRSEEAT, A R WG 7 U I 2 ik,  aniz Wibr e i) =k VR 97 OB
W72 5 UL R 2P RIVE I A (2] PRI, S4RAMARAE 2 I AE0hs 54, CABHBIZ W F500Uve 7 vie) 12 A0 s 0]
TR, N AT TR R .

JRPR B 1 41 )2 ¥ (Niacin skin flushing response, NSFR)Z I #5873 34 i B A0 BR (2R & IR O 245 40)
Jei BE IR I ) R MR 41 (3] AR, AR NSFR 1 A5k A i St 2e B AL ARG o0, AR
W RIES . AEBETUEALY), tJKER(Uric Acid, UA). 5 A (Albumin, ALB)AIHZT & (Bilirubin, BIL), 7
YERFHLAR NI RS E . IRBTEL NIBOT TR BRI (4], T HURIREGER, e HORBRER (Thyroid-
Stimulating Hormone, TSH)FHUIR R, w0l 25— FFOIR I IR & B2 (Free Triiodothyronine, FT3)FH¥j# 5 Y
BFFOIR i )5 2 B2 (Free Thyroxine, FT4), WZ5TTHUERACH . EKMEEELAT7H, HRHE 50460
i (1) R AR R A F AT B AFAE — 38 B DR IE[5 ] o

— LB RI, AR E NSFR 855, A AT AEBET A KR HDIR BRI K e, RoRIX
SEFE bR rl fe 3k [ 2 5 AR i EEE RE (6] (7]

Rk, 050 B ERATRIT AR & AE 5 NSFR 5 AERGHT A I ORISR Z M AE e, BL&
ORI TT R AX e R AR IR FE M o 30 I AT AR A0S i A 6 R R R5 B O AH SCBle , ELBLIR YT = AR AL,
BT & TR bR Z RIIAHSCE, FRATIHEE RE R I — SO IR R, N HIARAE I 2R s St 5T G o7 SR 4}
AR [FII, FRAT A EAHE SRR 9 HARE 1M TR T SR A B L ER AT G AR I TS A
A TG

2. MREFHE
2.1. WK

AWEFET 2023 4 6 H & 2024 4 6 H A, EF Bk AT LRI T 100 B4R IR TT AR
TEBEVENT AN ROEFH ). XL E B2 T b WiaTT TR, HHA 52 4 B R 78 ik
TORHA 8 FHRIBE VT EE . B A NHAARE M IS LA T = A () 778 CEFBRER 728 28 11 iii(ICD-
IR TIER R AR Wibs ;s (2) U RIBFNARE3R 17 Ti(Hamilton Depression Scale-17, & # HAMD-
IDFAMMET 17455 3) F#NT 18 & 65 X 2 [0l FIN, FATHERR T & HAKS g, Ba ™ HEIK
g AP s MR B AR L, DA IR A T R e A S IR R A 2 ) A

N T REATRE LG M, R A AL X HE 35 T 50 44 4aRE TR M A IR . X HRAH A N 2 A A S
(1) BEAETCATA RS #HBAS 55 (2) FRRFIFEPRETE 18 & 65 K 2 [H; (3) HAMD-17 iF/H kT 17 75 (4)
GG A TOAE BRI S o 1T HE A PR HE A o 0 5 R AL, 4 SR T R . A i s
WAL 2, DL AR A AT ARSI A 1 R 2 AR 2N Bt

48% (48/100) 52 1E 8 FBEVIAEI R, HFE /bR, FKvi F B RZIRE B R 77 AT
(28%)FH AR H (58%) . K25 58 AR R L0 (Z = —0.852, P = 0.397). PEAZ A2 = 0.450, P =
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0.502). ZEHEMR(Z=1.116, P = 0.267) LI AR HAMD-17 (Z = 1.359, P = 0.177). HAMA (Z =0.750,
P=0455) L EREER.

KA R CIRFE Bk i AR OB B A 2 B A (IR BRI HE 5 . 2016-012). 7E RIS 4A
BT, FTABAAE 7R 15 A0 7RSS 0 B AR N B KT ReAEAE A, JREER S TR BB RS A
WHoe, & T MERET.

22, FE
2.2.1. —fRRAAE

KB miE BIERKNEZ AN —REE, B, Hhl. £, SUHEERSEE, BEd
UKL 8 W IIRTT 25150 .

2.2.2. IfFRITAL

BB RS AR VR BEIMAE YR IT RO U697 8 FEIE, RA HAMD-17 fl HAMA &R 1Al &
A AEIRAEIR . BRAGME, RN, FBRERE .. DUAIT IS 20 TT R0, 1E AR s
PR = AR AT
2.2.3. MiH AR EF

BEAPLE, BVCTRIBURER IR, FHENBGIKE KIGIT 8 Ji Ja M A] s 2 i, BEcHhiE
5 =TI MIEFEAY E T 5 ZTF EDTA JidtE o, i Lk A=, 2 H 5l

7% M3 ALB FHIR Byl e, & BIL AN, UA A PURO-PAP A, FOIR AR
BEKF(TSH. FT3. FT4)R AU G2 o Hridaill 5E o

FAabr AR ALB g/l, BIL pumol/l, UA umol/l, FT3p mol/l, FT4p mol/l, TSH ulU/ml.
2.2.4. NSFRillE

K FH LI RS A B 0 (1 O B £ B Pk S 4 A SRS 32 1K 54T NSFR e IHE ) 4 Fosk
(10 mol/L+ 1072 mol/L. 107 mol/L+ 10~* mol/L)JHHERAE W~ 10 mm ELA2 1R AL BE LR A A4 BT A E iy
MR IR AT o RIS, SelIRAR R B RIVR BE RV R, AR MSTE 2R IR e, A fcaa et
LB . 1B ERERIEAT, 25T 15 Bada—ak, #982 10 8. QO RS R EE NRIAL TH AR f E
LA E I, RIEXSHESH 1~100 2B, PPk RnBUR IS .. B HLERTT 8
JE I AT S
2.2.5. Gt AE

i/ SPSS27.0 MM HEATHAR 3T . SR X &5 BUM (Pos, Prs) AR B AT HLECR A ¢ KRl 2 - 3
ek . AW SR ¢ s sUsUR B O S BAES . AHRIE TR Spearman FHK 3 # o

3. R
3.1. —fRAOFEFHERRIGREER LB
BE AT ALENER] . Tl ZHEREZERY LRI FE L(P>0.05). £#4 HAMD. HAMA
PR T IR AP < 0.001). WL 1.
3.2. BEBFXBAELKFE NSFR, EEERE L. BREBELE

HBEH UA. FT4. TSH SE & TXIRA(P<0.05), HHEH FT3 B TXIBLA (P <0.001). HHH
NSFR 7343 B E KT X 41(P = 0.039). WL3E 2.
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Table 1. Comparison of demographic and clinical characteristics between patient and control groups (x s ) or M (P2s, P75)

= 1. BEEAMNBE—RAOFERRIGREER(X +5)8 M (P2s, Prs)

A B (n =100) X R4 (n = 50) A7 AE P

5 25/75 16/34 0.822 0.364

TR () 21.00 (18.25, 31.5) 24.00 (19.00, 27.25) -1.197 0.231
ZHEFREE) 11.00 (10.00, 15.00) 11.00 (9.00, 12.00) -1.270 0.204
HAMD-17 21.00 (18.25, 25.00) 2.00 (1.00, 3.00) 9.980 <0.001
HAMA 17.00 (13.00, 24.00) 1.00 (0.00, 2.00) 9.966 <0.001

Table 2. Comparison of baseline levels of NSFR, non-enzymatic antioxidants, and thyroid hormones between patient and
control groups (X £ ) or M (P2s, P75)
2. BEBAMXRALLKT NSFR, JEEBELTE L. KRB RLLE(X +5)3 M (P2s, Prs)

i H BN =100) X &2 (n = 50) Z/t i PE

NSFR 84.50 (66.00, 92.00) 89.50 (78.75, 94.25) —2.061 0.039"
ALB 46.512 +3.942 47.083 + 5.099 ~1.757 0.450
UA 336.48 + 100.032 294.040 + 50.467 3.454 <0.001
BIL 15.766 + 42.748 12.492 + 3.950 0.540 0.590
FT3 4.554 +0.873 5.126 + 0.446 -5.310 <0.001
FT4 16.119 +3.029 10.625 + 1.220 15.761 <0.001
TSH 3.107 £ 3.680 1.980 + 1.163 2.796 0.006™

#: "SRR P<0.05, “ERP<0.01,

3.3. BEEATTEIFG NSFR, IFEEME L. BRRRHRLE
BHMIGIT TG NSFR LR#HZF(P>0.05). BHMAHIT/G ALB. UA FHE(P <0.05). W3 3.

Table 3. Comparison of NSFR, non-enzymatic antioxidants, and thyroid hormones in the patient group (n = 52) before and
after treatment (X £ s ) or M (Pa2s, P75)

%z 3. BHH(n = 52)iATTHIE NSFR, JEEEIE . BIRBRBELLE (X £5)3, M (P2s, Prs)

i H BRI AT A Z/it{E P

NSFR 83.50 (70.25, 91.00) 88.00 (66.75, 93.00) —0.066 0.948
ALB 45.579 £ 3.607 47.100 + 3.940 —2.632 0.011"
UA 334.533 +£100.377 359.29 +92.195 —2.264 0.028"
BIL 9.248 +4.219 8.513 +£3.900 0.992 0.326
FT3 4.654 £ 0.920 4.576 +1.215 0.410 0.683
FT4 15.876 + 3.025 16.050 +.829 —0.178 0.860
TSH 3.341 £4.052 3.808 +4.360 —0.940 0.352

E: "R P<0.05,
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3.4. % NSFR RN SEESSna Y. BRBRERAX LS

BB AL NSFR SARBERHUAM) . HORIRBE O B M GE: R4 ALB 5 UA. FT3. FT4 &
B3 IEAI(P<0.05); HE4E UA 5 FT3 2R #F IEMAHK(P<0.05); BIL 5 FT4. TSH 2% [EAH5(P<0.05);
FT3 5 TSH & B fiAH5%(P <0.05); FT4 5 TSH £ %& IEAMRP <0.01). W% 4.

Table 4. Correlation analysis (7) between baseline NSFR response and non-enzymatic antioxidants/thyroid hormones in patient

group (n = 52)
4. BEHE(n =52)EL%L NSFR R M SIEERIME N, FRBEEREMESR()

NSFR ALB UA BIL FT3 FT4 TSH
NSFR 1 —-0.011 —0.058 0.006 0.030 —0.023 0.071
ALB 1 0.249" 0.163 0.235" 0.346™ —0.041
UA 1 —0.041 0.233" 0.126 0.014
BIL 1 —0.168 0.353" -0.209"
FT3 1 0.185 0.218"
FT4 1 -0.262""
TSH 1

#: "SRR P<0.05, LR P<001,

3.5. BEAFBAME LY. PRBERS IRKRERSEE XS
VYT )5 40 HAMD-17 (Z = 6.280, P < 0.001). HAMA (Z =5.573, P <0.00)} & Z K. R IRl
FKPrA . HORBREER S5 IR RER G A S ME b R LB ARG, 35 P> 0.05. WL3E 5.

Table 5. Correlation analysis (7) between baseline non-enzymatic antioxidants, thyroid hormones, and clinical symptom im-
provement in the patient group (n = 52)

F 5. BEEMN = 52)BLIEEn ALY, FRIRMESIRAERKSEBXMESH()

ALB UA BIL FT3 FT4 TSH
HAMD-17 —-0.11 0.73 0.262 —-0.259 —0.067 —-0.197
HAMA —-0.059 0.101 0.131 —0.142 —0.004 —0.047

4. g

AT B AERDTHAR AR 2R BT . HOR IR DL & NSFR S5 4 TR S, JFE—0 M
X e bR 2 8] FRAH S A 3 5 B8 I RRE IR BG83

W EsR, A FT4. TSH /KPR A B2 &, 11 FT3 ACEB R K, X — KM SH 553
BRIRIEAHRT, [R5 5 — el o 45 RAFAE[6] [8] [91 A —B. XMZERFREIRTHI AL FEAHFIE.
B TEE KA IR LR R . AR E TR 7O ARE 8 2 R IR TR 58 10 5 — Fhorqldn e, B
%8 FT3 8l FT4 5 TSH /AKFIECE 8, M IEOUKIE TSH 7K1, 33X ] e 5 M S 1 23 AR B
AT SERRARBL[10]. AR, T 3% b 2500 1) HARMLE] B S ERRE O LR DG &R, H RTUIRFIR A 5T
[11]e A5 R IANARAE 38 41 UA /K235 m T R4, 1 ALB 5 BIL /K-FAERI LA G 3% 22 5.
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BT, XF UA KPFSMANERXAMEE . AR, FAOEMAGESRE UA K EmTae e —
AR, 5 HBTEA R E AL R ME A SR [12]. MARTFRARH, HIARAE 38 UA BRIBTAALTTE
FEWFE, 2 NFEBH[13].

NSFR # I\ KRS ARAE VAR AE VD A 50, Rt AE— @ FRIE b B RE 3 R A 2 S AL S
W14]o AWFREIL, HE AN NSFR 1550 B E KT X R4, F 0 8 4 n] REA77E IR R B 7 e 8L
NERAT . H BT O UEHE R BARE BB A7 2 AN ARE I R AR KL, X — D EHIE AR 7T 1 45 R,
{HFEE NSFR )26 5 L AEHIARAE K A2 K e b B4 I R ZE IR NI AL [15]

RFFCRIL, MG EREE PR S AR IRTh REFE bR 2 (A7 E 3 OCHk: ALB 5 UA. FT3 & FT4
S IFMIZE, BIL 5 FT4 1 TSH IEAH2E, 1 FT3 5 TSH £474H2%, FT4 5 TSH M £ EM K, Xubsh
PR, ARE BB AR RS 5 HOR IR Al D) BE T Re A AE B A IAC HARE A o ALB AFE 9 F ZE ) s 415
iR —, H5 UA BIEMSCATRe st 7 —#F EiE kR B AL R v EER16] [17]. ALB 5 FT3,
FT4 (1) IEAR IS 7 F R s vT e sd o 1845 A s P [ 2 s ma H U K P [5]. FT3 5 TSH MU G F &
ZEULR) “TN i - AR - ORISR (HPT Hi)SCmibl], RIS FT3 /KP4 TSH 73ilb[18]. #R1T, FT4
55 TSH HIEAH G 55 4% G AR B A 1 o AR AT 58 e A HOR IR e . W IR BRI BT 2R AR
PR EE L N RIS FT4 A1 TSH KIS FHE[19][20]. 1X— 77 J& AT REFE s FAIE B /745 HPT ShTh At =
il KA R E A R AS T B 5 SO A0 IR IR ISCER M BURE R R [21], AR MR AR AR 3 AR S o 1
AT RN IS SR SR o A, BIL ARV ML AR, HoTt vl R S WA B 5, T AU N i 2
BUESE ] THEFR IR R MG S5 54 S, dEmaA HPT A iaas(22].

07 )5 B EH HAMD-17. HAMA $50E B8, X R IARAE BT 77 SRAEG A 5 HO AR A AR R
R EA RERR . N T8RRI & AR AR 2, A 5T s b 7 2R AR 2R B i A
FOR BRI R 5 IG R IR OGS I A O E, REETFRIPHMESS R, X REM Z R S8 B eI ARE IR e
ZURMIE . DBIAL 2 SRR R R, 7] B a5 AR WIAR S RS AR F (23], FLIR, HLaiaRyasT
A R A B (A b 22 nTEEE L SOREAN ) B SRR AR, 1T AR SR S FOIR R R SR F S e T K
WPANARME SR, S5HRHRER s R 55[24] [25]

K FAFAE—E RRYE, B0, RBFFRFEAREMNEN, ATReBRE] T 45 R m A vk, Rk
W50 75 B KR A B DL E M 5T R I . A 78 = B0 T AR Mbs B 3 AAE DG, (RO A e A K
JEI B ARHLHER DA RN, AR R — DR ZR X e A b A 7E PRI S I B A 3 R b AR
I PRAEAR B4 35 52 2 P DR 0, AR 25 IE L OB & T RRSS, IR ERIR I R AT R o T A Wbn &
YIRS AR . fE4 FORIIBEFLR, R —DIINFE AR, BHATRIBETTIETT, R REAE I 2 SR I
RIE, IRARZEINARRE K AR R R 2R, 2 SARRE A= b B S A R B R Jg o ASHIE 9T 2R
ViR, JRRZNEWRE, FES MBAHEARENAQIEEME, H NSFR #/EE M. FENEKAX,
BTSRRI, ARXS R U5 #H AT RN R AL, AR 70 B — 2D ek vk, R R U S e
FHh, AWTEHERR T RFE ICD-11 12 Wibn i (1 AR 4 B i S 7™ B G000, 0T FEE K A4 2 s (a1 7
IHRERERG . HE B oI 0 5 0 ) S AR 32 14 TR I AL 4D I I AR s ek DR (A8 . R AR Bk 2 P 6 1 ) 240 T gt
W90 25 SR IE R [26], w7 3E— D BRI ey 7 R A% DF 35 () 3L

5. &g

AW TCRYS T RS AE B AR PU R . FURERBER AL NSFR S8 M52, JEod TiX
SR bR Z IR AR DR ME S HL 5 B8 I AR IR 5038 R 90 2R o R BRI AE A8 A AE 523 (1 HUIR AR R (F T4 TSH
THE, FT3 BER)AMAEME TR AMI(UA KPS %, H NSFR 573 B i B f 25 B, SRom s
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AR AL MR . RIS, R IE T AREESR P A 5 HUIRBR I BT AR Z IR AF AE R A ORI, AT RESCL T
FIRAE £ E AL SN BCRES 5 FOR R DI BE RIS ELAE o J67 Ja R IS A AR PR AR B 25 5, (HAR A

TG SR IR B 2 DR R A RIS PE AR G R 2 A 36 T BB RO IR (B i
= A

T B A A B S
SE 3wk
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