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(BE) BH 241 &840 (Chuanjin Jieyu Decoction, CJJYD) 3% & & #175 (mild to moderate depression, MTMD) & # F
AT & B R 2 53 M RO X R R L ALAE, O CITYD 397 MTMD 42 BERL 2448, 3k N WIs 4 At Ef 2020 4 1 A £
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Clinical efficacy and metabolomics of Chuanjin Jieyu Decoction in treating mild to

moderate depression
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(Abstract] Objective To analyze differential metabolites and the associated metabolite change rules of Chuanjin Jieyu
Decoction (CJJYD) in treating mild to moderate depression (MTMD) both before and after intervention, and to provide scientific
bases for treating MTMD patients with CJJYD. Methods A total of 23 MTMD patients received in Hunan Brain Hospital from
January to December 2020 were included as case group (Dep group). In addition, 21 healthy people were set as the control group
(CT group). Dep group was treated with CJJYD for 6 weeks, with 1 dose of 100 mL in the morning and the same dose in the
evening. The Hamilton depression scale (HAMD) and self-rating depression scale (SDS) were used to assess the efficacy, and ultra—
high performance liquid chromatography-high resolution mass spectrometry (UPLC-MS) was taken to analyze the changes in plasma
metabolites before and after treatment. Differential metabolites were screened and analyzed using mutil -dimensional statistical
analysis. Results MTMD patients showed a significant lower HAMD and SDS scores after being treated with CJJYD (P<0.01). A total
of 145 differential metabolites were detected in the plasma of Dep group compared to CT group, involving 38 metabolic pathways
such as linoleic acid metabolism; 46 differential metabolites were identified in the plasma of Dep group after CJJYD intervention,

involving 11 metabolic pathways such as niacin and nicotinamide metabolism. Conclusion Depression symptoms were alleviated in
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MTMD patients after CJJYD treatment. Differential metabolites were shown in metabolomics after CJJYT intervention, involving

metabolic pathways such as linoleic acid metabolism, niacin and nicotinamide metabolism, and arginine and proline metabolism,

which may be one of its anti-depression mechanisms.

(Keywords) depression; Chuanjin Jieyu Decoction; ultra—high performance liquid chromatography—high resolution mass

spectrometry; differential metabolites; Yujin (Radix Curcumae); Chuanxiong (Rhizoma Chuanxiong)
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TR A P S AR OC R . AW
Fe RO A 62033 — e 43 % T B R A o 5 v B 41D
A (mild to moderate depression, MTMD) & & 22 )1
4 f# A% (Chuanjin Jieyu Decoction, CJJYD) T i
TS MARABZH 2 0 , R 2 oege o7 ik, i
BEH MTMD 3528 CIIYD 10U HH e 19 22 S AR
Yy, FETT 3B -5 ZAHSC A A A2 A, Al R
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1 FRETTE

1.1 WFsExt4

AT 2020 4F 1 H £ 12 A7 ikt
EEBEatis MTMD B3 (Dep 4H) SARKS IE 5 % IR (CT
), Dep 24N A 23 4 MTMD #3# ,CT 4140 A 21
AABFEXT R Dep 4 13 2 4,10 2440t 4% 15~
45(24.67+8.56) % ;CT 4 13 LBV 8 & Lohk 4R
1 16~45(25.90+9.03) % ; Wi 20 37 1035 1 I ANAF 8 L
L ZERGFR X (P>0.05), BA R, AHF
538 o W A IR IS B A B2 B S HETE (1R BRI
5:2019-6-26) , & 21 H TEM 58 TF MR AT #R 28 o
TS FES,
1.2 2WibriE
1.2.1 THEZWbRE 28 E SR IRFEAR AR
B2 T R ILHEZ W A MTMD . 3% /R B AR 1

Z%(Hamilton depression scale, HAMD)P¥43 7~24 3%
122 WEIHERME AR MTMD & i
AR UE , HAZWAR A ARG HHAR , bkt 15 2
AT SR TG S gE | SR R, KR
J&  AROIREE T B kAR,
1.3 HAPRUE

(DG E R R ARFEABEE IRIZIA B R IR
MTMD FJIZWibriE®; (2)HAMD P43 7~24 530 K 410
AR B i 2 (self-rating depression scale, SDS)PF4)
50~69 431 (3) AR 18~60 % 5 (4) H 5 Mo 5% Jm ¥4 4%
BTSRRI E A WA SRR A (5) B E
S 55T 1 H WA AR HoRS #2459 K
HZIRTT .
1.4 HEBRPRME

(1) Z IR A RE A% B ST IT 2R 5 (2) I 7E
I 2% XU F857 5 (3) 7™ S KA 0 I 45 o A 9
(4) " H B 248 B RERR AT 5 (5) 4t Thfg sz ™
5 (6) ARG MORREIR (Z198 240 .
1.5 FZAUER 5

Waters ACQUITY UPLC BEH Amide(2.1 mmx
100 mm, 1.7 wm) A A 5 88 RO A %Y
(FZ . Vanquish , $EER CH/RBHE AR s @ P
L (F55.Q Exactive HFX, FE8R K /R BHE A 7] ),
LR (5 . 631-61-8 ,SIGMA-ALDRICH) ,
1.6 THrk

CT 2 . X Z AR E A AL ] T Fsb 2 Dep 4. 7
CJJYD F1ii, CIIYD Jri)Il&E 10 g, 25K 15 ¢, ff
410 g, FEHHR 10 g, BTN 15 g, BEH&E 8 o, +
B S o MR 2 o HLP 10 g, f1 ETE 10 g AAL,
FIA 2 Y R R R R R A R A
A, FHKRLAE B HRE 2 K, R i 170, Bk
100 mL,J7FEH 6 Jil,
1.7 RS RAE S AR HE )y

Dep 2032 E FEL CIJYD + FlHj >R 4 — K Ff
Jikifn, 28 CJIYD T 6 J&J5 R — Wk # ki, i CT
A AT RAE—IRER KM BT, SRAEZAR 25 M
ki 10 mL ({23 48 B R 145, R 48 B 18]
8:00) , KR IMAETRS], Yol & TR ol R 4 C
3500 ¥min(3¥42 15 cm) B0 15 min, BHES 100 pL
2 EP & M I AZEGRE 400 L[ (H B O =
LL(VIV), SRS W) |, BUERES) 30 s, J5 vkoK i
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HEF 10 min, R B E T-40 CHRMAT HrE
1 h, BEEREECETEE LIRS 4 °C.12 000 1/min
(2B42 86 cm) .0 15 min, B IS B T |
PURESG , AEBRE S 3 UM 55 Y W0R A BB A
(quality control, QC), FHLKZE:
1.8 AT R

HAMD F1 SDS -5 A4 s 18] 43 531 5=+ i s K+
W5 6 )G . Hrh HAMD PEE&3RH 17 MW EH
W, BE—AN 4 A IYSME R 0~4 43, Bi5 0~68 43, 15
Oy AMARRL R SDS H 20 N4 HF AL, &
— ATHMEN 1~4 41, BN ST 20~80 43, #3507
=, TR AR B EE
1.9 kAT A
1.9.1 @AERMA FESCRSE ARSI VEW, i 3 AH
A RKH, A 25 mmol/L ZFREE AN 25 mmol/L &K
WA B RN, RABREEBENL .0~0.5 min,95%
B;0.5~7 min,95%~65% B;7~8 min,65%~40% B;
8~9 min,40% B;9~9.1 min,40%~95% B;9.1~12 min,
95% B, WiBhHIHE 0.5 mL/min, #:E 30 C, FE 5
FHIRPE 4 C, AR 2 ul,
1.9.2 Bt 43 BISR A IE B R s i
O S AT B HEA T B IR RSN,
EACULIHE 50 > Arb S0 B B AR - 10 4> Arb
PN BANMN IR 320 °C;fiff#EAER :10.30.60 V;
HLWE 22 H . 3.5 kV(+)88-3.2 kV(-),
110 Edi b3 K G200t

K SPSS 22.0 #FATEHRAN L, THEGORI “xt
s"FN T R IE AR KO 25551 0 R FH PR AC ST ¢
R, AN 2 1E A 7 25 55 MR T Wilcoxon &
RS, 2 M1 T LU BCR FHER R R Ty 2500, DA
P<0.05 NZESAGFE S, SERER R R
WERT 548 TAE, BN PR B 2 (AN 1 50%
(AU TET AR , 1HEA T PRI — AR AL B0 ) FE PR EURIAR
PRS- T 2 G, BRAE G o BT
SOl (TR AR A5 (fold change, FC)Z43r, 18
BB BiotreeDB V2.1 KR4 T &, 4

A 40 [ 2
N -
* n ° & on
20
4 “. .l. O‘. ) ac
o ) *n° ® '
o N
20 .m’

38 VT BC 89 5 208 4 25 4 BEAT % %2 |, Cutoff
{HI%E N 0.90,

2 R
2.1 Dep AT HiIF HAMD 1 SDS /3 He#5

5w e, T Wi Dep 2 HAMD £1 SDS
TP B A (P<0.01) . TEILEE 1,

F 1 Dep AFFinEIfEHEE HAMD F SDS
TS ELBE (355 ,n=23,53)
I 1] HAMD &4

SDS &4

TP 26.04+3.2819 57.70£5.1912

TG 12.83+1.8003 43.57+6.1705
t1H 25.693 14.652
P 0.001 0.001
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QC TEIMR I 8] A7 SIS, LPEA 20 BT 2
gt E MIF R IR IR B 1 BT . QC MEAS (B
{8) 7 PCA B REELE —i2 , RIAATI B AL SR 53 H7
RYkaoE  ENBHETIE . TEILE 1,
2.3 ZonArEGE b

I A ARG 1 53 e YRR T S i AR
AT AR PCA HAR AT ML AR L 3k
FRAH R B O R, 25 R KB FE PCL A1 PC2 PC3 =
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FTENI R R sk, WA 1,
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PR RALE 1) [R5 5 T oA B R, B T DU 4R
TEERE L K 4328, 2B 5 S BRI AR R A5
JSWE N i RN S M e P (¥ SN SIS IS
Wi 22 58 AR . Wt 7E R 5 o)
M, w] LU Tt AN [R1 4 =2 el 4 22 A L R W
’l 2,
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N BRI BT IO, ARSI A SR T A5
G UE N B A G S AR TS . CTAL S

B ®
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Dep #H T HlHi 1Y R?Y \Q* 75 1E & F R T 4351
0.56.-1.07, 5B TR 4331 0.72,-1.01; Dep 4
TFHirT Dep LT HUS Y RY Q2 1E I B TR T4
SR 0.65,-0.78, 11 B F1E R 430128077 ,-0.56,,
Pt AR EAT R A b
2.4 ZRRuE

i OPLS-DA 43#r, B M ol LA —A>
VIP B , R 78 &t 85 BV 4 5Y (variable importance in
projection, VIP),VIP {H# A, FCRZ Y X F X 43
PRALIT BAT () STER R, Sl HH TR P<0.05 45
G VIP>1 PE R i k22 AR Y A Tt i br of . P2H
SIS W) R R 1 FUf——FC, TRl CT 4 Dep
4T THT  Dep 4+ Hlj5 2 1] 22 S AR 4 AR 1R 1) 5
EE FC>1 MIF R AR LG, A B, cT 41
Dep 21 T 17 LU, 1F B FHCT , D-N 2R A
R P e S A B9 0 PR, 9- i
IR AR VUG IR SEACIHY LR, 5 Dep 20T 10iHT
Lb#2 , Dep 210U 1F B 1K A7 e 2088 | mkhe
HIR 2 H R0t R s PR R - s
R LR 2z FC<1 WIZRLMILL 10
P, CT 415 Dep 41T TAT EL4L, 1B A T i
Wi RIS AR R R AR HhEE A
T A T8 . 5 Dep 2H T AT HLHL, Dep
UG IE B PR T IR 7B L AR [F i 25X
PR R, TR TR R ARTE Uy BRI B
HIRRSFEY ~E, TEILE 3,

R Tk O 3 1 22 S AR Y S BV AT O
Y, KRS 0 25 AT A T RIS BT, 43 ) 3RS

CT #1 Dep 21+ #i AT . Dep 1 Fl J5 Ay #4 & FT s—plot
B R AT S A IEE S CT AN Dep 41110
R Dep TG 23l 43 A W28, 2 Bk i) A 4 o2
AHE, PEWLE 4S5,

24.1 CT415 Dep A THiRINZSREY 5 CT
2 L, Dep 21T 9 FiF 0 2% v 2L 2 145 22 5
PR, IE B8 AR £ 88 AR 43 Bl e 97
ASF 48 22 AR . Horh  D-N AR JIHB 1K
SR HE -3 1| WA B T 2 R i N — % B ok ik -
LA e 102 M) 215 (P<0.05,P<0.01) ,
TEFIENE RGNS CH YR | L e R R 5 43 MR
W) i AR (P<0.05,P<0.01), HEILE 2,

242 Dep T WiHifs 25y 5 TWATLL
8, TG Dep 4L ik i 46 2254,
IE B AR 7 88 TR 3 i ik s 37 S0 9
M2, o D2 2- 5 SERSEH AL
AW R R SE 33 MY W3 TR (P<0.05, P<
0.01), 7-FRFLAR [ B 13- 836+ /B —HGIRAE 9 Fh
PR B3R (P<0.05, P<0.01) . TEILZ 3,

243 ZSREEREHE T IRk 2R
G X S AR A DG A AR 15 308 B A T 0 3 | DA T
F 8 H R S A e ) SRR T TEAUBUEL
PiE KEGG Fll PubChem H | X 22 S ARl 0204 e S5
FRAFICHLAE BJS , FEAIRN YF Homo sapiens(human)
140388 SR PR R AT G I B AT, 25 SR B AR
HERTEIR, HEWLE 6, EEFHXT,CTds
Dep 4104, F00 5% H 0 Il R AR 34, K 2R A0 il 2 iR
AR, R A, R AT, HhBEAR i 55

H1I0[18%]

1110012.2%]

HIP5.1%]

{110[25%]

on

H1IP(5.32%]

H1IPA4A7%]

2 WATFEIG OPLS-DA B4 8IS E
TE : A L TI0RG IF BRI B T-HAG 6 8 TRt C WAL T FUS IE B TR ; DA T-TU5 f B i,
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B3 mATHmEIEESRAEYANLE

T A WIZE T BiAT IE B 8 s B - FUT 0 28 1A ; CPHEA T 10U T B 1 DAL 1 B 97

A 0

R2 CTHS Dep AFFATHIZE R (IE 5718 THEU T HEZHT 10)

TR FF5 Ze Y m/z PE VIP {H FC{H AL B
ESI* 1 D-Alanine 90.06 0.0001 1.3207 1.8914 up
2 Choline 104.11 0.0130 1.0737 1.1970 Uup
3 1H-Indole-3-carboxaldehyde 146.06 0.0009 1.3487 1.4013 up
4 Trehalose 365.11 0.0099 1.3075 0.0015 DOWN
5 L—-Palmitoylcarnitine 400.34 7.6067 1.8020 1.5895 up
6 Adenine 136.06 0.0079 1.1731 0.4883 DOWN
7 N-Ornithyl-L-taurine 240.10 0.0110 1.0125 1.6124 Uup
8 Imidazoleacetic acid 127.05 0.0026 1.1965 1.2597 up
9 Acrylamide 72.04 0.0007 1.2436 1.8001 Uup
10 Kynurenic acid 190.05 0.0121 1.0965 1.5644 up
ESI 11 Glyceraldehyde 89.02 0.0028 1.5120 0.8082 DOWN
12 Pyrrolidonecarboxylic acid 128.03 0.0047 1.4710 0.7486 DOWN
13 Pelargonic acid 157.12 0.0086 1.7521 0.6830 DOWN
14 Palmitoleic acid 253.22 0.0289 1.5595 1.4499 UpP
15 Glycylproline 171.08 0.0047 1.6661 0.6975 DOWN
16 Levoglucosan 161.04 0.0098 1.9312 0.4534 DOWN
17 3—Methyl-2-oxovaleric acid 129.05 0.0012 2.1136 0.6562 DOWN
18 Arachidonic acid 303.23 0.0471 1.1188 1.3700 Uup
19 N-Acetyl-L-alanine 130.05 0.0305 1.3623 0.8750 DOWN
20 5Z-Dodecenoic acid 197.15 0.0012 2.0625 2.7997 Uup

14 225 % (K 6A) . Dep 41T 15 , Iefiiik
th 3 2k 22 AR I, Co A ST R AR , R 7R AR AT
PR s R A R R (& 6B) . T B 1k
T,CT 45 Dep 41T T0HT Hu#5 , Fbii e t 4= ji F1
AT R A, A6 A DO R A, it 2 R A i | i 2
FRA=M 6 i, 24 e - RNA A6 5 24 4522 A0

il (K 6C) s Dep 2HTHUR , ILHE H R . K4
IR ATERRACH T TR T ER A ARG A
MRACI AT 8 Ze 22 AUIhE % (18] 6D) . Ef g T
Rl A 25 A A e, 322 b R IR IR AN A BE
A, FLb SRR R A A DU 1) A9 22 SRR
YRz,
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B4 WATHATELRAGHMAE
T AL T IR IE 2 T8 B T BAT 02 B s CPZE U TE B B8, DR U5 0 B e,

3 itig

FIARAE S I R 8 UL A Ff O BB 2 — |, BB
AU 35 P fie RN A R i o 2 BLARAE T H v H
PR E AT, AR R VR A 5 R, 52 A
TR B RN AE TS B . CIIYD i1 R 45 bk 1=
Bt (1) — PR TAAIAE 1 2505 7, LA o 1 21
SR B4 FEHIR I FOIN B | A R

Hode A7 EGH . A BAT AR G B 2, B-
A RN rh B i — R S I AR A
FERIL, B4 5 W] LU AR AR/ U N 552
AT ERRERIKF S NI oA
NG AT IS ARAR , Al b AP BR R E RO,
JUPFAE & 8 - I I 2208 7 DR 3 %, 184 Al
URPEM 2275 5 T BRI, BSOS A i AR R SR
APARITIRE™, —FH G0 2y, 205K 45 I 7
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£33 Dep AFWEIFHIZERKEM (E O TETHEA AT 10)

i S 2e Y m/z PE  VIP{E FCH 2
ESI* 1 D—Proline 116.07  0.0173 1.2975 1.2023 up
2 2-Isopropylphenyl methylcarbamate 194.12  0.0238  2.1514 1.1070 up
3 1-(5Z,82,11Z,14Z—¢icosatetraenoyl)-sn—glycero-3—phosphate 459.25 0.0224 1.6820 1.2805 Uup
4 3—-Dehydroxycarnitine 146.12  0.0244 1.9940 1.2060 up
5 Picolinic acid 128.07 0.0038 1.6722 1.3196 Uup
6 Benzaldehyde 107.05  0.0375 1.7485 1.2132 up
7 7-Ketocholesterol 401.34 0.0489 1.5259 0.6478 DOWN
8 13S-hydroxyoctadecadienoic acid 279.23  0.0087 1.8331 0.7563 DOWN
9 2-0-(5,8,11,14,17-Eicosapentaenoyl)—1-O-hexadecylglycero-3—  766.57  0.0047 1.6481 1.2577 up
phosphocholine
10 N1-Methyl-4-pyridone—3—carboxamide 153.07 0.0149 1.7389 1.5839 Uup
ESI” 11 Succinic acid semialdehyde 101.02 0.0244 1.5098 0.7507 DOWN
12 Pyrocatechol 109.03  0.0054  2.3943  0.4333 DOWN
13 Succinic acid 117.02 0.0352 1.5768 0.7877 DOWN
14 gamma—CEHC 263.13  0.0022  2.8252  0.4850 DOWN
15 Cyclohexanecarboxylic acid 127.08 0.0215 1.5059 0.8301 DOWN
16 N-Acetylserine 146.04  0.0060  2.5115  0.7033 DOWN
17 Eugenol 163.08 0.0399 1.3423 0.5245 DOWN
18 Rosmarinic acid 359.08 0.0140 1.5802 0.4911 DOWN
19 Pentadecanoic acid 241.22 0.0446 1.5059 1.3635 Uup
A B
o @5 mivopen @
> @ oteoe a8
% e 93 82 'MRZXU] !;!262 ol 2 o o 05 04 03 02 .mmm :E‘lm’ 01 02 03 04
C D
s serce B 100 s%&m N

08 06 04 02 0 02 04 05 05 04 03 02 01 o 01 02 03 04

ol n
R2X[1] = 0.268 Raxc) - 0.287

Es5 WATHEIELREARSEY s—plot B
T AP T BT 74 BT WU 6 2 X CP LT U I w8 B s DAL T U f i 1At

SO IE K RO 25 ARG MBS R I AL ZGER R FESTMAS A E A O MTMD 3% IR CIJYD
W RIFTR, S A NE ), IEEGEERIESS, B 6 JEJE, L HAMD 1 SDS #8433 IKF 1T (P<0.01)
JNENGIMATRZ S0 A BNl e 58 BEAP 25, 3 1P CJIYD RERS S MTMD FB35 HNARSEIR

BB MR T e 2 T, A Aol 4 A ABFGEES F1HE CIIYD 3 MDMT A94E H
P8, WRIATE 4% 110, M e e 2 o fdi 2 10k AL, ZELIRR S T AR S T BA AR i AR
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Eo WMATHAEERCEHYRRGEESHT
VE : A PIZLF BT AR s B AL T TG 02 Rt s CLPIAL - FU I B 4 DAL U 5 ARk

AR BP9 MTMD 3% CJIYD T A5 MLk
HAR I R AR Ak A 0 1 HH A BRI 25 S, 3R
)5 AR I f5 e 1) B B R TR AR
I A A BT EAIL G A O R FEARBES
QC KB IIE T 43 Hr RGL R E M, T K51 OPLS-
DA BR824 B I LA 6 H 4521 ) J 3 1 22 AR
W, MR UE B T ARG Hh 5 1 s 19 22 574K
YRS, 5 CT 4RI, Dep 2H 022 S0
% B AR AE IR A K 2R AN 2 R (A58
R A AR AT H B RE A | A= R AN
WABRIR G Al B -, AR RN F REHP K
AT AL 0B T, I R T R A RN A
B AR AN AR B A S () 24ty M R P 2 v
G A2 TR 5 , S5 ABAE 4 & A 25 D AH G20, 2R i
iR S MILAAR A A — Tkl oy S8 (%) Ao i o, LR S ok
A Sl ek b B R R R AR R R
TR ER B I T G5 AR A VIS AE A PR 2D e AN
A TR AN N, GE A TG TLR4 A 1 9 i

VR BENRACHIZE AL R AMARAE & A AL 2 —12) 45
BARPEE S, #E— 2L Y0 UE LA A B AE SRR AE
A A P B EAE R £ AR . Dep 448 CJIYD
T A 2 S A Qg B o AR A I R A
TR AR gt fe A5 N = P 2 PR A N R KR
KRR ZRRACHES T R T R A T B IRIEER |
AR b, SRR e 2RISR VR
TR y-25E T 12 (y-aminobutyric acid, GABA),
2 fih [ Bt L () 75 SRR A GABA 9 22 9 Jse I 20 Jif
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