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WE B¢ RKAWFFRBIT KL PR AE(F) . T ey (E)Fo Bl A A I (DHEA) 5 F ol —& 1k —'F
LA (HPA) AR R B A K-F o9 238 R B4 b B i ey ki, 7k #RI20225F 11 A—2023 5
SAELHABARER HREHNRFE _MWEERUAAORTTHMEREREL AL LT B E 624,
KRR RARIPARE R —24(HAMD —24) B R 8 F R —14(HAMA—14) 8 & i 2 P B 5 69t 2 1 25
oL, F o8 kP EipAiil PG dEdp ARl s BR A b )Gk BB 440 5 AN 40 1)
F¥h MR BMI 5 2 IT B 6 4 A K 4 B x IR 4E . WA R BT Sk A P 49 F.E.DHEA K-, 5 AT iX 34Fif &
5 HAMD—24 Z HAMA—- 14509 Aa X M, &R F P B ARE LR k& F FAR-F & TF FaaEmarsa
B Ak BT R (P<0.05) , % P JG dp AR E KT & T4 B AT R 4L (P<0.05) 3 5 P JG BB E J/ AT < £ P F.E
KPZHTEFEEEEBEAMEESBE(P<0.05), BEF &SR BEEDHEAKF L2 FH L
%it FEL(P>0.05), W4 ¥ & F LBk LT F.EKFELEHAMD-24 A HAMA—143F 53 2 E48 % (P<
0.05), ROC W& 45 R 277,94 Wi 5 P J5 I AR 69 KR AT 2k & F F a9 AL A 24.35 pg/mg, AUC % 0.725(0.594,
0.856) , B 4 73.70% , 45 5+ A1 73.50% ; E 649 8 S AL 2 49.65 pg/mg, AUC # 0.734(0.595,0.874) , # B & H
73.70%, 4 5 A 78.30%; 5 Wi A 5 & 69 K A AT Sk & P F a9 A EAEL A 36.60 pg/mg, AUC % 0.803(0.702,
0.904) , R By 68.80% , 4% 51 B 4 82.60%; E 89 8, & AE A 57.50 pg/mg, AUC # 0.815(0.689,0.940) , HL & &
A 81.30%, 45 LA 81.40%., £ IuA PG AR e R F B JESE B A AR kAP Fhe B ARKK-F I 23
2, L5 HAMD-24 & HAMA—14 3% 4% 280 R EAR X , =% 5T DA A IG5 P J5 1 45 R A3 64 B R TR 35 47
K AT BRI e AR R BE T e AN A KM ER T e — ek R AR 4

i 2 P B R0 22 P E R I R R T
294 1/3 WA B E SRR R AR I BLERIE

droepiandrosterone , DHEA ) 22 H1 F1F 4 HPA 4 19 7%
P, U 22 LA 26 2L A E RETESORG 1Y 32 2440

ARSI 2 et > F il — AR5 L B4l (hypo-
thalamic—pituitary—adrenal , HPA ) J& A {4 iz 55 22 %) o7
PR N FR G, e AR IO 1N X PR A SRS 5
FEPRERGE, G RREY] . BB (cor-
tisol, F) . Al B9 # (cortisone, E ) F1 Jiii &0 % HE 1l (dehy-
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-t A7 B B R 2 R AR 1) A5 AR 2 I AR,
A2 SRR K . LA WF 5T R4 RSk & A
KPR R IK AT ST, 0k & R R 0 1L 9
IR Rl R el LS 1 B S A s R e N L
WML RS R |k A R KO B B2RUWE KR
AT R AR AR S AR A A S 2 BB AR S
e RS 9 AR S R R, ] AR R — B Kt
[E] P 1R RS AT (AL T W AR 1l 21 2 (A DA
FR MUBER S ), DAL I O3 5 A T 7 98 R 56 36 9 HR
HREAERE AR R s,

B PN AR AT B 2 RS, N JT R T %)L
Fel VS0 T S A S R R R DB IR A
3k B E KT S5 BIEFE" , {H H AT E N4
VA FH Sk 2 35 o v 2R R R 30T | Tl e SR R
I A F S T B HIP A 6 5155 2 Rk X AR S M F
5. ARG B FEARR NS o R A R ML HPA Fil
T 5 A e A RS A S, M I TR I A R e
55 28 B 10 A5 B (R T TR
1 IEERER
1.1 Bl ks
111 AR © 756 b E i i 9 — 23
Bii 6 F 2019)" H A S il 46 (2 AR i 5 ) 4 i
20~80 %/ ;) B UK HLIN A9 ;@ f e 3 H ;G
(T YA SR N T A =

1.1.2  HEBRARuE QO Wy B R AT BN BE ST 1 3k
84 #H @ &I HAb R A5, anfk 455 | i ek I
G, RN HNA MY R IRYT SmE
BE @6 MHREAERLHRE ;G ket
H A RIS MR AN 259 4
© EEk B RKE<3em#FH ;D KRG HE R K%
S R JIAT R
1.2 ik

PEH 2022 4F 11 H—2023 4E 5 A fEVL 94 AR
B2 Bt B B BE R R AR R B e DL R BT R
DX = B 3 2 R i (R B A v £ 2 62 161, 7 Fg s T AL
X AR AR IS P 51 AR BT 4R 2K (boby mass index,
BMI) 5 Z DCHC i) 7 2 B i fgt B 1 A B 40 11, 1 R
it 0 HELZH o R i 15 4 B 0 i A v e BB AT
ol PR R A R B ORI A AR AL, R B 2
B A A BB S SO AR BRI AL, 1 5 s i A | IR A
ZH g RR T AR AL AR AR R  BMI M) i A v 2k
B2, 22 R BG I #E X (P>0.05). W1,
R IIAR £ Y A R 430 R 30.65% .25.81%,
A AIER AR SR ] & A AR R 9.67% . %M
5% A R R BERL R 2R — MR R e e B s
() A (RS- 1 2022-SR-553) , H.C 78 0 Il AR
56 1 W Ao VE M CGEE S : ChiCTR2200065803 ) , 52
WEWEZEAERE.

®1 3HE-MAMLLB[MIQR)]
Table 1 Comparison of general data in three groups [M(IQR) ]

" A 5 i 4 2 Al
ik s ) AL 2
215 ke iy /% i /d BMI/ (kg/m?) T & BRMEERET h fERAE
ZE o S AR 19 57.00(13.00) 38.00(72.00)  23.40(4.24) 13 6 13 6
i EAEMARAL 43 63.00(17.00)  33.00(33.00)  23.43(5.41) 30 13 30 13
fads et 40 64.50(17.00) 24.02(3.11) 27 13
ZA8/HAE /x4 1.514 -0.721 3.068 0.050 0.011
Pl 0.469 0.351 0.216 0.975 0.916
R A R A 16 65.50(16.00) 36.50(27.75)  23.53(3.32) 11 5 12 4
A GdEEEA 46 61.00(16.25)  34.00(40.50)  23.43(4.88) 32 14 31 15
el X I 2 40 64.50(17.00) 24.02(3.11) 27 13
ZAH/HAE/ME 0.810 -0.700 1.830 0.043 0.064
P 0.667 0.484 0.400 0.979 0.800
2 A & (HAMD-24=>20 43) " Fi 25 v 5 AR S AR 41 (HAMD-
e e . 24<<20 43 ) ;A FH U IR i 45 JE 1 K - 14 (Hamilt
XA E 20 A B IERY B A< o S0 T 1 RS anxiety :jale 1?4 HAM:\li)ﬂz'fﬁﬁﬁl‘Zﬁ*F;‘;)’;E
N N N - - ) - 1 AR s
PEAR K Sk & SR 2E .

2.1 IEHPRASI AR

o7 L% 5 i 40 A £ %6 —24 (Hamilton depres-
sion scale—24, HAMD—-24) PEAf i A= i B AR A
TR DG 25 R i A b B8 23 S A b s AR 2H
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A, AR P4k 25 SR M A v B o R A v S AR
20 (HAMA-14=>14 43 ) fZs 5 AR M2 18 41 (HAMA-
14<1443),
2.2 SEPERR A DT

FEANAE RIEATR R REE ST RBEE Ik 2



TERHEAE Ak AT i~ PR R KT IR A R 1 2 R AR S A A

bBY R R Xk Sk &L K BT R 1Sk R B AR

B MbRiC R, TR R R ORAT

it FH w55 280 AR 8 3 — £ BBC BT 2k (LC-MS/MS)
oz Sk & iR 4 APL 3200 Q-TRAP Jii %
X (Applied Biosystems, USA) 5 Agilent 1 200 i AH {2
154X (Agilent Technologies, USA) o HUFE « BB 3k f7
Tt 13k B REAS AR PR RE | 6 58 6 7 B 2 P k0
Bk & o PR W EE v Yk 2 min, SR )5 B T 50 °C
T4 ARG WEE Sk AR5 SRR B U B i
1~2 min /N5 FREE 20 me, F A 3 2 mIL 2505
o SRIGTE 25 CCHIAKIR I A 1 mL F R &
24 h, BOIEAWLL1.2X 10" r/min #5005 min,
8 HL800 pl HIEW R A S — T 04,40 °C
RAFK K. ®a KRB RIAE T 50 wL it sh A
PEAT LC-MS/MS 43 HT o 1% 7 25 0 Kz DN B A 2 2 B
35K F 0.2.0.5 pg/mg, E 0.3.1.1 pg/mg, DHEA
1.4.4.6 pg/mg, YK 250 H NAE S R4 2R
L RFERBEREMAERE KA EYR SR T
T B A AT RS S VT 54 T S 8 5E
23 Sl Eiitk

K FH SPSS 25.0 Bt i it A ge it i, Adi
Shapiro—Wilk 5 56 XF £ 4 517 1E SR, 75 & 1
B A B THE R (ves) 2R , AR A IEAS MG 1Y
THEGORH TP 8 (U475 R o 2 41 1A HL A4

RS AT TR GORME FH SRR A A5, AR
IEZS G BT BORME AR S B 56 . ] Spear-
man HEATAUE AR SCHE ST i 25 1 32 0 TAER:
fiE {1 28 (receiver operating characteristic curve , ROC)
KIEAL FUE DHEA X [l 26 b 5 15 25 B RS 14912 Wik
REFNAURL o RIS AR 2 s L R
FE s G225 . LA P<0.05 42 5 B geit

3 &5 R

3.1 TEgBERAL SRR ALY SR LE R

R AR L AR Hp s AR AR 2 | fa B X6 A 4
3 FFEKE EBERSMESRAGITT¥E X
(H=8.859,P=0.012; H=6.966, P=0.031) , H: 1 %
S IABLL Y A Ak A& F K K2 i R X
M (P<<0.05) , HA P J5 AR F /K& T s
EMARLL (P<<0.05) , AR S AR L E K fm F 24w
JEAEMAR  (H 2T G 22 X (P>0.05) . 34
TE DHEA 7K F b Bk i 2 R LG it 2 L (P>
0.05). A5 R IE AL Ao rp JE AR A R A (e ) e
H 3YLTE F FE K b SR i 2 R G288 X
(P<<0.05) , H: v &< v Ji5 45 58 41 19 2% 9 g sk &
F L E KO8 3 8 T 2 v 5 R £ g R fl R X B 2
(P<<0.05). W32,

£2 3AHPAMMEEMEKTLLE[MUQR)] pg/mg
Table 2 Comparison of HPA axis—related hormone levels in three groups [ M(IQR) | pg/mg
2051 F E DHEA
e S SRR AL 16.40(17.00) 34.60(42.80) 16.90(15.80)
AEH S AR 37.50(42.70)V¥ 81.40(84.30)% 20.80(17.90)
s gt 14.55(18.70) 26.60(20.65) 23.45(14.52)
H1H 8.859 6.966 3.042
P 0.012 0.031 0.218
Ao dEfR g 16.35(18.45) 31.80(42.60) 17.15(10.60)
A e A 40.95(53.98)%% 90.45(64.90)?% 28.85(31.90)
ft e I e 14.55(18.70) 26.60(20.65) 23.45(14.52)
H{Y 13.853 12.245 3.561
Py 0.001 0.002 0.169

H 5A P FIEIIARALAH L, 1) P<<0.05; 52t RAEME AL EL ,2) P<0.05; S5{dREXTBRAIAH L, 3) P<<0.05.

Note: Compared with the post—stroke non—depressed group, 1) P<0.05; Compared with the post—stroke non—anxious group, 2) P<0.05;

Compared with the healthy control group, 3) P<0.05.

3.2 W RET T BIEKCE A

i 1 Spearman AH 3¢ 43 M7, K BRI &S A A2 4
HAMD-24 13535 & ik & F . E . DHEA #{ % /K
SEIAFAE R e (P<<0.05) , A1 56 225043 1M 0.349
0.277.0.307;; i 2 32 i % HAMA-14 152> 5 K 9%
HI sk & ™ FLOE . DHEA J R K AFFE A e (P<
0.05) 456 2503 914 0.346 .0.301 .0.265, HAMD-

24 fl HAMA-14 5 ¥F/DHEA {i A 1776 A 64k (P>
0.05). ROC BHZRZE A B 12 Wi G 25 Hh Je AR 1Y) A&
W ATk & R F ARSI M 24.35 pg/mg, AUC 7 0.725
(0.594,0.856) , BUBE N 73.70% , F5 5 K 73.50%;
E (9 #% 5l 4 49.65 pg/mg, AUC 4 0.734 (0.595,
0.874) , HUBRFE K 73.70% , ¢ 5 4 78.30%. ULl
1. Wi i e IR R RSk & T F B 8Os (A
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36.60 pg/mg, AUC 4 0.803(0.702,0.904) , £z & Hy
68.80% , F5 5 E N 82.60%; E [IH s AN 57.50 pg/mg,
AUC 4 0.815(0.689,0.940) , B/ &~ 81.30% , ¥ 5+

B R 81.40%., WK 2.3 3. ARIEE K 2 #FH o
ZH 5l xR LA A% 2H 2B 0 X ), 45 R SR
SIAGIEE L (P<0.05). WFE4 ES5,

ROC #h#k ROC £
' 10
* 28 3 fr 2 S
- o
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Figure 1 ROC curve of HPA axis hormone in diagnosis of

1-frRE 1- R

post—stroke depression

R3 WMEHREEEFEMERTE

Table 3 Hormonal cutoff values for mood disorders after stroke

post—stroke anxiety

B2 HPAHIHRISHZ A FERE ROC Hi%k

Figure 2 ROC curve of HPA axis hormone in diagnosis of

LEAEES AUC(95%CID) Pli L U/ % FRE/ %
EEY
F 0.725(0.594,0.856) 0.002 24.35 73.70 73.50
E 0.734(0.595,0.874) 0.001 49.65 73.70 78.30
DHEA 0.586(0.441,0.730) 0.246 27.20 47.40 71.10
F 0.803(0.702,0.904) 0.000 36.60 68.80 82.60
E 0.815(0.689,0.940) 0.000 57.50 81.30 81.40
DHEA 0.619(0.449,0.789) 0.131 28.00 43.70 75.60
*4 RBEESSEBSEMEBLLER[F](%)]
Table 4 Comparison of emotions in each group grouped by depressed [1(%) ]
Bl F<24.35(pg/mg) F=>24.35(pg/mg) E<49.65(pg/mg) E=49.65(pg/mg)

JEAARLH 31(86.11) 12(46.15) 31(86.11) 12(46.15)
AR 5(13.89) 14(53.85) 5(13.89) 14(53.85)
YE 11.341 11.341
P 0.001 0.001
=5 RBEASERESHEEERIH(%)]
Table 5 Comparison of emotions in each group grouped by anxious [1n(%) ]
4 5 F<36.60(pg/mg) F=36.60(pg/mg) E<57.50(pg/mg) E=57.50(pg/mg)
dEfE 38(88.37) 8(42.11) 34(91.89) 12(48.00)
LIk 5(11.63) 11(57.89) 3(8.11) 13(52.00)
YAE 12.415 15.012
P1E 0.000 0.000
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BT, 1o FH ROC. 2 1 s S0 g 2 v J A & A
B RE S AE , 45 R BR FAYEUSE R 24.35 pg/mg,
TR BE N 73.70% , 5 53 BE N 73.50%; E S AE A
49.65 pg/mg, FURIE 9 73.70%, ¥ 5 B Jg 78.30% , ffi
FHF A E (93 2 A S (B 000 A5 v J5 AR & R A &
A e FLAR MBI SsRBE AR S
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DHEA /£ —Fh HPA 3RS 70 W5 5 53 1,
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ABSTRACT Objective To explore the expression of hypothalamic-pituitary-adrenal (HPA) axis related hormones such as corti-
sol (F), cortisone (E) and dehydroepiandrosterone (DHEA) in hair before the onset of stroke and their correlation with post-stroke
mood disorders. Methods A total of 62 patients with stroke were recruited in the Jiangsu Province Hospital, the Second Affiliated
Hospital of Nanjing Medical University and Nanjing Qixia District Hospital from November 2022 to May 2023. According to the
survey results of Hamilton depression scale-24 (HAMD-24) and Hamilton anxiety scale-14 (HAMA-14), the patients were divided
into post-stroke depression group, post-stroke non-depression group, post-stroke anxiety group and post-stroke non-anxiety group.
Another 40 healthy subjects matched for age, sex and body mass index were included as the healthy control group. The levels of F, E
and DHEA in hair before onset were compared, and the correlation between these three hormone levels and HAMD-24 and HAMA-
14 scores were analyzed. Results The level of F in hair before stroke onset was significantly higher in the post-stroke depression
group than that in the post-stroke non-depression group and healthy control group (P<0.05), and the level of E in post-stroke depres-
sion group was significantly higher than that in the healthy control group (P<0.05). The levels of F and E in hair before onset were
significantly higher in the post-stroke anxiety group than those in the post-stroke non-anxiety group and the healthy control group (P<
0.05). There was no significant difference in DHEA levels between stroke patients group and healthy control group (P>0.05). The
levels of F and E in hair of stroke patients before onset were positively correlated with HAMD-24 and HAMA-14 scores (P<0.05).
ROC analysis indicated that the cut-off value of F in hair for the diagnosis of post-stroke depression was 24.35 pg/mg, with an AUC
0f 0.725 (0.594, 0.856), a sensitivity of 73.70%, and a specificity of 73.50%. The cut-off value of E in hair for the diagnosis of post-
stroke depression was 49.65 pg/mg, with an AUC of 0.734 (0.595, 0.874), a sensitivity of 73.70%, and a specificity of 78.30%. The
cut-off value of F in hair for the diagnosis of post-stroke anxiety was 36.60 pg/mg, with an AUC of 0.803 (0.702, 0.904), a sensitivity
of 68.80%, and a specificity of 82.60%. The cut-off value of E in hair for the diagnosis of post-stroke anxiety was 57.50 pg/mg, with
an AUC of 0.815 (0.689, 0.940), a sensitivity of 81.30%, and a specificity of 81.40%. Conclusion The levels of F and E in hair of
patients with post-stroke depression or anxiety significantly increase before onset and are significantly positively correlated with
HAMD-24 and HAMA-14 scores, both of which could be used as potential predictors of post-stroke mood disorders.

KEY WORDS post-stroke anxiety; post-stroke depression; cortisol; cortisone; dehydroepiandrosterone; hypothalamic-pituitary-
adrenal axis
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