AR FETHENRNM Az E LW FANNEER
FHE @ik B An £ W #D

AoE" R BRI AT E B,Y AULEATELAREREMAR L A 053000
LEATELARERNA W& BA 053000, 3. EATELARERARA T B4 053000 4. # A
TELARERGAR T BAX  053000)

FE4ES R971.4 XHERPRER A XEHS 1672-2124(2026)02-0179-05
DOI  10. 14009/j. issn. 1672-2124. 2026. 02. 010

W OE B IR REF ARSI ARE (TRD) &5 69 fo ik AV 218 T 5-% &5 (5-HT) . X T § Lg% (NE) #= £ € (DA)
KETEN AR ki 28 T hREGMER, Fik . AN2022—2024 F FTiZREL KA TR T HELENNE S L
120 4], MR Bl R A L As 0 R JRAR BRAES T L E R ARAT B ARG T AT G S h AV 238 R AR R e 250k
JE, KA Pearson 40 X AT EIRIT i ib 2tk KT H KRR -TF R EGMEE, &R G, BE hiF 5-HT NE #= DA K -F
251 H7(48.3212. 1) ng/mlL. (152.4+35.2) pg/mL F=(6.2+1.8) ng/mlL;7% 77 8 FAJG, BH LR IEARKF 53] 4 (78.5£15.6) ng/mL,
(228.7+42.1) pg/mL. (9. 7+2.3) ng/mL, foiFib i KT EBFHRENG, ZFHALTFEL(P<0.01), BFKETF
T3 o 25 Ry (46.3212. 8) ng/mL,, Pearson 48 % M 547 27, K R -F ey 25K E 5 5-HT K-F 23R EAX (r=0.72,95%Cl =
0.65~0.79,P<0.01) ,55 NE &-F(r=0.65,95%CI=0.56~0.73,P<0.01) .DA &-F(r=0.58,95%CI=0.48~0. 67,P<0.01) £ % &
EAMK, FAKEE SN LT, 2R E A A 10 ng/mL,5-HT NE DA K-F 457+ & 7.3% (B=0.73,SE=0.12,P=0.003) .
6.1%(B=0.61,SE=0.09,P=0.007) 4. 8% (B8=0.48,SE=0.11,P=0.011) , ## . KR B FELRWMEEZH FHNZETT
Wl fn 2R E Z A A R EA R SR R 69 o 25 R AL 4% ) R Bk o AN 238 KT AL A RAE T R R R IE
KER KRR RSB ARE,; hEANRE R, hERE, ARERS

Correlation of Serum Neurotransmitter Changes and Blood Concentration of Mirtazapine in the
Treatment of Patients with Treatment Resistant Depression®

LIU Jia', ZHANG Yi', ZHANG Yuping®, LIU Xiangning', MIAO Yu’, MA Yan® (1. Dept. of
Psychiatry, Hengshui Seventh People’ s Hospital, Hebei Hengshui 053000, China; 2. Dept. of
Internal Medicine, Hengshui Seventh People’s Hospital, Hebei Hengshui 053000, China; 3. Dept. of
Laboratory Medicine, Hengshui Seventh People’ s Hospital, Hebei Hengshui 053000, China; 4. Dept.
of Pharmacy, Hengshui Seventh People’ s Hospital, Hebei Hengshui 053000, China)

ABSTRACT OBJECTIVE: To probe into the changes of serum neurotransmitters 5-hydroxytryptamine (5-HT),
norepinephrine (NE) and dopamine ( DA) levels in patients with treatment-resistant depression (TRD) treated with
mirtazapine, as well as the correlation of serum neurotransmitter and blood concentration. METHODS: A total of 120
patients with TRD treated with mirtazapine in this hospital from 2022 to 2024 were enrolled. Clinical data of patients
were collected, including ages, genders, courses of disease, previous treatment histories and other basic information,
as well as the serum neurotransmitter levels and blood concentrations of mirtazapine before and after treatment. Pearson
correlational analysis method was used to investigate the correlation of serum neurotransmitter and blood concentration
of mirtazapine. RESULTS; Before treatment, the serum 5-HT, NE and DA levels of patients were respectively (48.3+
12.1) ng/mL, (152.4+35.2) pg/mL and (6.2+1.8) ng/mL. After 8 weeks of treatment, the above indicators were
respectively (78.5+15.6) ng/mL, (228.7+42.1) pg/mL and (9.7+2.3) ng/ml, the serum neurotransmitters
levels were significantly higher than those before treatment, with statistically significantly difference (P<0.01). The
average blood concentration of mirtazapine was (46.3+12.8) ng/mlL. Pearson correlation analysis revealed a strong
positive correlation between blood concentration and 5-HT level (r=0.72, 95%CI=0.65 to 0.79, P<0.01), and
moderate positive correlations with NE level (r=0. 65, 95%CI=0. 56 to 0. 73, P<0.01) and DA (r=0.58, 95%CI=
0.48 to 0. 67, P<0.01). Multivariate linear regression analysis revealed that every increase of 10 ng/mL in blood
concentration could cause increase of 7. 3% in 5-HT level (8=0.73, SE=0.12, P=0.003), increase of 6. 1% in
NE level (8=0.61, SE=0.09, P=0.007) and increase of 4. 8% in DA level (8=0.48, SE=0.11, P=0.011),
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respectively. CONCLUSIONS: Serum neurotransmitter changes show significant correlation with blood concentration in

patients with treatment-resistant depression receiving mirtazapine. Monitoring blood concentration of mirtazapine can

indirectly reflect serum neurotransmitter changes, which provides important evidence for optimizing therapeutic regimens.

KEYWORDS Mirtazapine ; Treatment-resistant depression; Serum neurotransmitter; Blood concentration ; Correlation analysis

MEFEPEFNARAE ( treatment-resistant depression, TRD) /&84 =
2 PR f YT RRBUIAR 2596 97 473 T I 35 8 A 1 T PR 41D A R A
MRS 2R I PR A B A R S 45 KR A BE AR
ERAL LT RER AL, O 1 AR AU B S AIORE 5 3~5 57,
H R, TRD A BEALH] 1 A 52 4= 1) BH |, 5 B2 22356 it R 58
YIne it g A M A O WL 22—, BFFE 7R, TRD (83 /i #
Rz IR 5-F €8 R (5-HT) e B 5 i S5 o IR 4 B AR 42% ~
56% , % FARE (NE) MZ B (DA) ¥R s i 8 %
SR ARG 24 3 110 ) B PR IR T 5 ik ) Bt )
BIRYRE (HTE TRD HBE H AR R L 15% ~20% | AT fig
5538 T2 IR AS TURE T B R EA . KR AT RS
WA IE AL LR . (D) PPl o, B LIRE A 2K, 4~
Pk NE F1 5-HT B ; (2) FELIWT 5-HT, A 1 5-HT, 3244, [\ 884
T 5-HT, A ZRE D I RBFSE B, K ACE 4 TRD
PRI R T 35% ~45% ' (B HIF 87 R ek, /T RE 5 4
PRIA] CYP450 Fg3kE PN £ 25k Br 800 I 25 vk B 22 55 LA K3k S 74
ISR H AT, 3¢ T R0 it 24 3 B 5 1f v
23 KT 19 26 RANAFAE S L, TR F 9T IA R I 25 Wk ) 5
5-HT K-SR MEAR X (HBLZ X NE F1 DA (R 4007 S, — ik
222 V) 50 11 245 0 B WA I R I AR A (L, A Ry 5 R Bl 3 1
MIZEPERES A5 i K REA T ETE A SR, B 7E 1
BRLL R R, (1) KEFERIT TRD A2, i 5-HT \NE. DA
AR R ELE A S AR (2) KA1 2 e B 5 AN [ 3 T
IR RTS8 56 TR AR 55 (3) R AT H i 25 R B
MRS REN TRD MAEILIETT LA AEE SR YE , Bl T,
1 &ER5HE
1.1 HEREE

BRI 2022—2024 4F F& B #2232 K B IR YT 9 TRD B,
GIAFRIE . (1) AR RS A A O A2 8 5 ge it
25 5 W) (DSM-5) BUIZWikr e , 2/ 18 5 TR, 046 1 A%
DER, B S8R E L STaE i E . BOER hRet =2 Ji1E
AR SR/ TR TE 2R 5 A BERE R AL 95 2 AR A B A | B
IREEAS P97 PR TR oM (R s B K, H RS
45, (2)TRD %E X A% =2 R FE/E FHHLEIBLIIAR 2y (5-% 6
i e B ek AT 4] 551/ 535 0 i = RV R 2R 4 BB )
F/ = IRSGUHNARZS ) R CRPETT =40 mg/d SRR &) 2
TR (=6 &) IRIT JCRE[ 17 TDUE /R TG AR 3% (HAMD-17)
AR <50% ] . (3) AL HAMD-17 3143 =20 4%, (4) 4Fi#
H18~65 % MERIRMR, (5) BAE EIFRPIMARL 57 45
W KRB TN AR AT =2 B, HEBRARME (1) XA
JRRBEAT R R o) SERETE 2 A5 o A RS B s S ; (2) T
e [ NE MR (ALT) /K& ZTRIEZ M (AST) >
3MFIEH(E LR VB IIReA 4 [ Al 55 B /N Bk UE AT 3R (eGFR) <
60 mL/(min - 1.73 m*) ] A 4% % (% & 1 FE 2 [ 48 R >
160 mm Hg( 1 mm Hg=0. 133 kPa) ] ; (3) AZLRGIR i IRk 56
FHIERE ; (4) 38 3 4 H WIEEZ AR ST IR YT 1 & 20 /5 0 i 3 ok
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HIEMERIHE ; (5) B KA TS ek s 28 2R, 5 r
RLRBEHZE RS (B S, 20211034) , 55 2 5
BB WA RET.

FEFREAATSE & B0 oK 20T M 2596 5 5 5-HT /K 4K
P r=0.4" BE «=0.05( M) B =0. 2 (KIS AE 80%) ,
ffiH PASS 15. 0 BT B/ INEAS 1 oy 108 i, 25 1& 20% i
R A 120 I, Ha BB 52 B (4 43.3%) , &
TR 68 1l (i 56. 7% ) ; P3N (42. 5£11.3) % FI{k
FEAEEL(BMI) 1 (23.8+3.5) kg/m” s PP N (6. 324. 1) 4F;
REFESE 35 HL AR 20 36 7 R IR B0 (3.2 £ 1. 4) IR 1R IT Rl
HAMD-17 #4324 (25. 6 £3. 8) 435 & JF £ JEE Ik 87 41 (
72.5%) FEARED 43 6 (5 35.8%) ; BEAE A 25 258
5-F2 (0 Wi e B EE BOM R 112 #1( 5 93.3%) ,5-F a2k
P MR S TR B 570 98 4l ( i 81.7%) , = IR ISHUAMAR 2y
53 451 ( 5 44.2%) , HAMSS R BTAMAR 24 47 4] (5 39.2%)

1.2 Fi&

FT A BB R AT B (B .30 mg/ B ) 1697, IR
HoHM 15 mg/d( H2 R ) BERT 30 min 1R, LIVE%E H 8] #g &
BN, FRIE A i A2 M BORE RO N, B R R A2 e R A R A
# . 25 HAMD-17 TR0 A <20% HLJC B 358 BN, #2818
15 mg/d, T K F BRI 45 me/d ;257 HH BUAME LATH 52 19 A B
N F I 15 me/d, BT IA B SRV BR G R 97 PLPE P (<
2 mg/d) Fft AR HEE A N AP IAL 25 Bk
P SRR 2, A AR W A A A R AR L B 2.4.6
8 JE A R W, LA K 3R T R S R T BB T AN, R A
MedMinder Z e 5% AR 250 [R] , 2R A 4 SRR B dE 47 25 it
B AR =80% 0 G, TN 8 JH.

1.3 WEiSHR

(1) LA HAMD-17 PF43 2503 M S 465, i 2 20 1
BHEINAEIRIT HTAEYT 8 B HEAT B RN TP B R
A%=[ (IRI7 AT HAMD-17 431397 8 JEJ§ HAMD-17 ¥F43)/
JRITHT HAMD-17 W43 ] x 100% , 4 J& [F] — bt BE 4 FH L 7 il &
TR 3 IBUIME ; 0 F S D RETIE T RTRNAST 8 JE A
T, ALT/ AST>3 f51E % {5 R K eGFR<60 ml/(min-1.73 m*)
WU JE BB 2 R s O B P O A BB QT [ ASERAB L, (2)
ML Z3 B . FIBY7 AT RIRYTY 8 R REEREH RS R
FKIAL 5 mL, >R A @ BORHE (3% % (HPLC, Agilent 1260 Infinity
A% ST, (3) KRE 2o BEWEE 3497 8 R TR
WEAZHJE 12 h RERF KL 3 mL, R HPLC- 8 BE i 1
( HPLC-MS/MS, Sciex Triple Quad 5500 Z& 47 ) W i ifin 24 e & .
(4) RAECH WA R FAFNARIE(CTCAE v5. 0) YILRA R H
PESERY e A e) AR B R T A G, E A DG TR VB AKX
B KR AR,

1.4 FFRIFEEIRE

2 B E IR PR RS B 16 P8 R ) (2024 4R ) 1O il E Tk

TERERRUE , PFE I R 53R YT 8 RS . Wi PRZES# . HAMD-17 3

I BEBE 2SO S50 2026 4E5F 26 55 2 ]



<74, BB EASTIRE PR R 2 L AT 80% ;
H 5% HAMD- 17 PER AT RT#R = 50% , (HPE43>7 4 JoRk
HAMD-17 WEA A7 R AR <50% , B34 FH SR n e,
L5 SitEAE

SR FH SPSS 29. 0 Geit-# - Ab B 1697 8 S HAMD-17
P ESRIT AT AR ALK BN ¢ K30 Y Wilcoxon FF S FAG T 5
I REE MR A RCR X K505k Fisher REBARIES , AN R FMF
A A ARAE N SE 86 AR A TS bR, MR IS B S A 1k X A6 56 1k i
X o Kr B R S0V I 2k O v R 3 I AN R G 1 SR
Pearson 4387 , ¥ £ 22 T 28 [ U5 A5 200 Ak 1M 24 Ve 5 3o ft 22 32
JE A AR ST R
2 #R

A BB SEN 8 JHIRTT MR ERIK 92. 5% (111/120) ,
2.1 ERERSEER

VRITIE , BB 10 HAMD-17 343 AIBIT RTEY (25. 6+3. 8) 43
FE22(9.3+4.2) 41, TF4r FBEF N (63. 7£15.3) %, IRITHTIE 1Y
E R L (P<0.001) , BEMIEIREMZE R 36.7%
(44/120) ,GREH 56. 7% (68/120) . AFFIELHITFR LR,
45 mg/d 21 B B R ZE 2R N 46. 2% , 8% %5 T 30 mg/d 41
1Y 27. 9% LA K 15 mg/d 400 16. 7% , ZFH Giit 5 L (X* =
6.451,P=0.039) , W% 1,

x1 AEAFNEAKRTEIFAULLE

4151 HAMD-17 42/ (i, 20)  GIRZER/BI(%)  #80/H(%)
15 mg/d 4l(n=12) 48.6£12.3 2(16.7) 6(50.0)
30 mg/d 1 (n=43) 50.3£14.2 12(27.9) 29(67.4)
45 mg/d 41(n=65) 68.9+15.7 30(46.2) 33(50.8)
X*/F 14.382 6.451 5.765

P 0.009 0.039 0.046

2.2 MFHEHRFRKEEL

KEEIRIT 8 Jal i, H A LT A 4838 BT/K F- BIR T T
FI R, EZRWA G L (P<0.01) , W3& 2, H iR
SRAL R E (n=44) LG W43 K7 T 30 e 2% i 4
(n=76)TE 1 2 I REMA B 5-HT \NE DA 7K (9 4 05 43
R (78.3£16.4)% (63.7+15.3) % (65.2+16.5) % , IEE
53R (52.9414.2) %  (41.5+12.8) % . (49.8+13. 1) %, 4
M ZEF AR ERE (770 8.25.7.92.5. 64,P<0.01)
F2 KREFBTREMBEHEERKEEZN (xss,n=120)

LS {BITH WIS RE A% P

5-HT/(ng/nL) 48.3:12.1 78.5:15.6 6.5 16217 0.0I5
NE/(pg/miL) 152.4£35.2 228.7:42.1 50.1 14353 0.009
DA/(ng/mL) 6.2:1.8 9.7:2.3 6.5 13.822  0.004

2.3 MZAERENE

VAYT 8 JJE REFH T34 ML 2596 3 R (46. 3+12. 8) ng/mL,
ANFIF R 25 e B L. 15 mg/d 29 (21.4+6.3) ng/ml,
30 mg/d 20K (39.7+8.2) ng/mlL, 45 mg/d 4 Hy (58.2 %
10. 5) ng/mL, = H2ZEFA G L (F=92.36,P<0.01)
2.4 KREFOHRES DFBEHREERRIEKERHELEN

Pearson A5G4 8T 7w, K B0 1l 25 4k BE 55 1l 5-HT 7K
SRR TEAHE (r=0.72,95%CI=0.65~0.79,P<0.01) ,5 NE
IKF(r=0.65,95% CI = 0.56~0.73,P<0.01) . DA K (r=
0.58,95%CI=0. 48~0. 67,P<0.01) P EIEM X, Lttt
[ 587 B A IE RS ) R AR AR TR 22 R 2, Il 24 vk
AEBAN 10 ng/mL, S-HT NE DA /K F43 5 T4 7.3% .6. 1%,

PEBERBTIZS M S8 2026 £E45 26 55 2 1]

4.8% W32 3, ROC MR #T s, 2K &P 1M 2 e B 30 ilfs A
L0 TR T R 52.6 ng/mL, R HUEE R 76.5% , F 5B R
83.2% , & FE N 0. 823(95%CI=0. 767 ~0. 879, P<0. 001) ,
R3I KETLMPERESMFHZH RS TEERIRSHT

FEES 8 SE ! P 95%CI

1Ml 5-HT 7K F 0.73 0.12 6.08 0.003 0.49~0.97
113 NE KF- 0.61 0.09 6.78 0.007 0.43~0.79
1fiL 3 DA /K 0.48 0.11 4.36 0.011 0.26~0.70

2.5 REMHITM

KA WIE H OUON RS AE rE E  OT  Ay
I AREE RN Sk & KB R, & AR A 38.3% (46/120) |
32.5%(39/120) . 27.5% (33/120) .25.8% (31/120) . 18.3%
(22/120) X 15.0%(18/120) , ZH AR FM AR EHIE R
BT EA R, 8 G IHE], B AR E R (2. 6+
1.3)kg, AR EAEFRG MW ERIEMKE(r=0.42,P=
0.008) , Il 24 ¢ & =60 ng/mL & A KRN &4 R EwH
F<60 ng/mL MEH , ZFHEI#E L (X’ =8.64,P<0.01) ,
TR AT R VRYT RGBT Re e bR TG B E AL, IRy
6], 45 5 BI( & 4.2%) B ALT KP4 FHE , 2R 5 Ik
BIEH . IF 3R B0 QTe IR IR B 5251k
3 itig

AW RGEITAL T RIS TRD SR M35 #2838 J5
IRPABRAY 5 1 29 B 22 TR A S, 25 R o, KR AR YT
8 JEJR BB ML 5-HT NE Fl DA /K 835 FH, LR R i 40
AWMU A S IRETE R, KEF 255 5-HT K
FERIEMIF(r=0.72) , 5 NE K (r=0.65) Fl DA /K- (r=
0.58) ErPEEIEAIE, IMZ5HE =52. 6 ng/mL =T I PR 2% fift
) e AR BT (EL, BBURRBE N 76. 5% 457 BE N 83. 2%, £ JtlnlA4>
BT 7R, 12454k BE 453940 10 ng/mL,5-HT .NE DA 7K 43 3| F+
15 7.3% 6. 1% 4. 8%, Z5FZRHT, I 24 v B W I (1] 432 S B T
Wz oK SEAA, AR AL TRD 3497 7 AR AR

AW R ETIRYT 8 U A Mg 5-HT /KM (48. 3+
12.1) ng/mL FFZE(78. 5+15.6) ng/mL, 1 Hy 62. 5% ; NE 7K
M (152, 4£35.2) pg/mL FHZE (228.7+42. 1) pg/mL, H4IE H
50. 1% ;DA 7K M (6.2+1.8) ng/mL F+ F (9.7+2.3) ng/nL,
IR 56. 5% . #E— RSO BRI R B R 5 3 b 4258 o
K, AT RS20 TRD 167 s 3 Ay EE LR, A
FFE, SARE MR AR LA, W PR % A 21 78 35 A 28388 K P
Fh v iR B K AR S-HT K, R LT 5-HT /KSEASf AT
2 T K 9RO BT AE A el

AT R I KRB ML 25V FE 5 5-HT KPR AH G (r =
0.72) 38T NE 7K (r=0.65) F1 DA /KF(r=0.58) , X257
AT RBVR TR BT X AN 7] 32 44 1) 3 R S fr e 22 5, HodF 5-HT,/
5-HT, ZARMEM I 5T o,- B LR R ZARN ) (HSEEY
A, BRAERIF G it G 1 oK 20T I 24 V4 3 5 B — ot 2880 JT 11 K
FAMRAGIE T MBS 3 Fh 35 20 e 2 b 2836 5
FIA MR 22 57 IR 2ot A &L T 4 10 ng/mL I 24
R EE TN R 04 S [m) Ao 22386 I3 /K S AR AR A 1, A B OK R
YRR K 2 RS AR 2 R AR T I TR, I R S
el BEAE BIF 9% 22 56 1 7 39 A\ BF S 800 2 K BT 7 0 &
(30~45 mg/d) , RHFEANEREFY D HHE SR LW, AR
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WS E 09 25 5RMEXT TRD F8 5 1T BE AN U0 M , 8 o 1 245 vk
WEI$E AL 254 Bh TR Ry PAS afE ,

KGR 2 FRALH BB EET 2 5842, (1) il
PUPHK o, -1 EARE A 520K, ffBR4 NE Fil 5-HT #40h fiuUx
[T e ik BRI 5 (2) BELWE 5-HT,A 1 5-HT, 224k ikt
GiX LU 2 (R 5 AL A KRN, (] 463850 5-HT, A Z &5
BAMARRON T , ABF TSR o, 25 W 5 5-HT KA1
SRR, T AR B A K RF 1 e BT 5-HT,/5-0T, 24K, 1§
/b 5-HT i85 3 B0 A2 A A, [R] 8 5-HT [ 5-HT, A 32 1A
Rl FEIRB]—E M 25 W E R, KBTI A I o, 2
T PEE NE A DA B AR RS T oM AT 1 2
WE (=52.6 ng/mL) SR RSB MHA, K4 ILI 3 Fhf 2
RIS A R,

AT KB, e R 28 A 200 58 3 1 e 428 388 SO 406 s 42 3 v T
A, VT RES I R 2 1t 20 A8 3 52 A SR AR 3t I I N
WA P BN 2 B & B, 5-HT, A 3% K 3
(HTR1A)G(-1019) C £ 251k 5 K FOF SN A7 78 CBE ) #
MF G 250 3 DALY R 0 K 0 R T A2 R R ke T 4
A2 238 S K T B i 2 v BE W A TR A
AR B MARAGIR T 7 522 AR GE B 2 1 It 24 vk R ife
{H(52. 6 ng/mL) AI{E TG R IG R F R HBE W EZES %, X
F Al 259 BE <40 ng/ml HLY7 RN AR R B2, m] 2 pE 38 n )
3 XTI 24 9 BE 1230 5> 80 ng/mL 119 8 -, RIS A 1R K 52
SR A, JR I T R 0 50 &, AT R 1A H At WL R AT
25120 ST L In Rl AR I PR I Ui T AR AR BMI B
FEDRESS N R ik i 254k BE ARk, % TF4RE 4 > 60 % s AF 2 fig
TG R AR AR R (15 mg/d) IS8T & ; Xt
T BMI>30 kg/m® (R, T B 7= (45 mg/d) A REILH]
PRABIMZG MR, ASHIF ST 245 L UESE T 0 2 e B 15 10 5 4 2 I
IR 3B AH S | 352 I 1 24 e 8 W30 AT 42 Sy b 252336 TR 2
TR RAR TR . I RIZ R, i 22 36 ST ARG I 52 38y 12 2 PR A
T v PR B ARG EL A A 5 v ) B A T i 24 9 G 0 B R 6
WEAL ELAT 32 B PO Sl e i 24 v i (R e 45 T K
Ak A BT A AR AR T R B SR R 3
FAWF AR, HH TRD B K E BRI 2R . (1) %t
THILH HAMD-17 ¥F43r<25 43 BE TRD /3, BAR I 25 ik
B9 40~ 50 ng/mL; (2) % F HAMD-17 $£4> =25 /i fk H &
AR BE TRD B3, HARIMZ5 ¥ FE R 50~ 60 ng/mL; (3) %
FH 22 TRD WA Z20YA97 R S SR,
FIARINZGHEE N 60~ 70 ng/mL, WAL IEA Hiph 242 |

ARG R HBTEMER T B R TR (n=120) , BT84 BE
9 80% LA b [R]HRG 0 3 b 32 B 22 58 IR K S AR Ak, 4 T T
K BV R ; 5% F HPLC-MS/MS B3 5E 25V i, R ik
T R S 5 1 ST 22 0 R U Y Ak i 2 ik B S e 2 R
IS (14 700 30 07 5 2R 5 A s TR0 I G 2 fie 1) 100 245 94k 5 S A
WHE , I AR IA T BB BRI . AT 9% R 4 L K R F
2GR L5 3 Fil 2 2 4 2008 T AR A DG PSR 22 53 4B UR 5-HT
ATRESEKR AT TRD S50 4 5 38 13 22 50 [ml )5 Ak i 28 ¥k
JIE SIS S 4 22 336 JoR K S AR R AR AR 43 B, SR T30 25 49 I
A T E, AOFSS AR AT — 26 e BRSOG4 J 1 375 of
L KT, JOTE HL I R M A b 2 R G AR A IR TT RN
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8 JAl , TCIE VARG K ARG 7 v I 24 9 J8E 15 223k o A Bl 25 5

BRI FE D Z2 25053 BT, 0 ) BT 44 22 5 1 3 7 R

B2 s B = 5 HABBUIAR 2 X R, JEik FLAAN TR 24 4 % 22

BB ORI T R 22 5 ARRBIFSE T 1) 5 45 5 1 2 RE AR AN A

ML B R, 57 AR - S J] A 22388 TS AR AL A GRS T o 5 245 )

R 52 AR PR 22 25, A S SR Affy 19 1L 24 ok 2 - 25800, o

SR TR IIBE Vs WF 5T, WAl 259 B2 5 52 R R PR G 2R 5

PRAR M 247 B2 W95 5 T ry e &5 I 24 58w

L LTI ORAPRYIMLZ5 W BE S TRD S8 LTS 1 2808 A

PRAFAE B3 AR DC A, P 5 S-HT K B9 R 6 v B, vk ol

NE 1 DA 7K 1254 B =52. 6 ng/mL Sz T s R 52 A i e A

AT (EL e s 00 L 24 B2, A [ 4 S e I 95 o 2236 TS K -

ARl AR YT T G P B AR AR AL I ROK TR

fe i 259 B A B BAR VS, A B T TRD MTRYTRCR .
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