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Abstract; Objective To evaluate the effects of rapid tryptophan depletion (TD) on mood and sleep electroencephalogram in
subjects with remitted depression on selective serotonin reuptake inhibitors (SSRIs) by the methods of systematic review and Meta-
analysis. Methods We searched PubMed,Cochrane Library, Web of Science, Embase,CBM,CNKI, VIP and WF to identify clinical
randomized controlled trials evaluating the effects of rapid tryptophan depletion on SSRIs treated remitted depression. The quality of
the included studies was critically assessed and the data analyses were performed by the Cochrane Collaboration’s RevMan 4. 2. Re-
sults Two high-quality studies with Jadad score over 3 points were included. The systematic review results showed that the total
and free plasma tryptophan concentrations of TD group decreased significantly comparing with controlled group. Meta-analysis
showed that HRSA-19 score [ WMD 1. 37,95 %CI(0. 76,1. 99) , P<C0. 001 ], confusion mood of POMS subscale [WMD 1. 17,95 %
CI(0. 44,1.91),P=0.002], TSTCWMD 127,95 %CI(1.5,23.9),P=0. 03],SLLWMD —8.11,95%CI(—12. 24, —3.98),P=0.
01],RDLWMD 0. 17,95 %CI(0. 04,0.31),P=0.01],SILTWMD 2. 52,95%CI(—0.02,5.07),P=0. 05] were significantly different
between the TD group and controlled group. Conclusion Based on the current evidence, TD can reduce the plasma tryptophan con-
centrations and temporary reverse the depression and confusion moods in depression patients treated with SSRIs. Meanwhile,admin-
istration of a TD can reduce RL and increase REM percentage and REM density. Due to the poor quality of the included trials, more
high-quality RCTs are needed.
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BT R 4 B » 2 FE B I W] 28 4 PR L AT R R AR M A R G
5-HT /K 2% i TD 50 & A F R# 4 16 5-HT 3
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1.1 BERORIE K ik # B Cochrane Y fE W T 7E F- M iy 22
SR R AR R . TSR ALK B B SCHUHRE L AL $E - PubMed
(1966 4% 2011 4E 3 H) . Cochrane [ 54f (1989 4E % 2011 4¢
3 H).Web of Science(1994 4F % 2011 4= 3 H ) .Embase(1984
AEFE 2011 4 3 A) . K &M X N “(tryptophan depletion)
ANDC(depression)”, [R] i 28 T A1 3¢ o SCBUHE L L 56
A W) I 5SRO B EHE R (1979 4E & 2011 4F 3 ) EBH
W4 OB IR B (VIP-4E3%,1989 4E & 2011 4F 3 ) .CNKI %k
P (1979 4F 3 2011 4F 3 ) V5 J7 B4 P (1986 4F & 2011 4F
3HY . REARA Ny CE R AR ) 1 CIIARAED . A 28 3 4
K STHRIG HEAT R0 0% . B A RCT., ) 5 45 5 )5 4R 9% 40 A FF U
FRIHE B A 1 X SCHR2F A7 52 07 o S0 5% O 4 B A F 5 A 1 19 SCR
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E e J W55 1 SR
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19 3 F 8 /N F 7 438 SSRIs 25 Y1697 J5 15 7 FR AR R i3
40 %4 5 (6) TG Ho AR 10t 75 T 95 9 B 1T B 5 M 19F 9 485 SR A 2 9
1.3 HEBRPRME  HEBRPRMEALHE . (1D SCHCS AE RCT #H5E; (2
W R BB I SC UM AT 5 (D BF 5T & AR AR AE 2B 35
(4) A Af I SSRITs HUIMAR 25 9 BEATIA YT 5 (5) TD {3 5 HRSA-
17 B3R KT T 7 4580 SSRIs ) WiG97 5 13 0 BRI R
gk 40 %6 5 (6) TF 78 Xt G g8 A At RS A Jly 1 5 95 1 mT B 5 o T
FEEE R B

FRES 201147 A% 40 5% 21

1.4 SCHERBTREPP M FIECIE R L SCHRBT i P40l AR T BA 2 44
PEM B2 43 0 Sz 3R A7 . SR Jadad 25 B8 AY 3 005 & BE M AR
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M AT BORE HERT L 85 RN — A R 43 U R U R e . X
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45 TD i J5 A [ B[] 2825 1l 7 A A 6 240 R R 9 68 2 IR Uk
BE 5 (200 B8 RAMAR 22043 - 36 TD Hij )5 A [ o 8] 28 2 10
B3 (POMS) P43 Al HRSA MR R PE4r . Hd POMS £
B R AL G - K K (tension) | 1B (depression) | 15§ &% (anger) |
J% = (fatigue) | 2% 2% (confusion) | 5 /7 (vigor) | ikt Celation) |
X 3% (Iriendliness) ; (3) £ 35 M AR 5 &2 46 000« 6 U B (L 46 1 i
FE LU 2 IR e ] 0L T i TR B B O A () 35 55 . K
48 B AL F - A AR B IR B (7] Ctotal sleep time, TST) LR 5l IR #
i} (rapid eye movement latency,RL) . A BE ¥ i (sleep latency,
SL)  Pei# iR Bk 32 3 (rapid eye movement, REM) | 1 # 3 IR iz
3% B (REM density, RD) | A M J5 4 8 B [8] (wakefulness af-
ter sleep onset, WASO) \BEIRJ5 1 #1.2 ¥].3 ¥ .4 B (stagel/
stage2/stage3/staged ,S1/S2/S3/S4) | i lR A 3 (sleep efficien-
cy»SE) s () TD Hif J5 A B 0 9 & A5 B
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AL P>>0. 05) , 2R Y [ 8 &40 488 Y, iz 22 >R Bl AL 280 o A
A, R IR U Kde . 1 Z EF P EERR, B3 HKFE
290,05, Bl P<C0. 05 B 378 22 5 A Ge 112 B S0 AR R 30 19 45
SEAEFRARE T B s A7 7E AR T 5 F 5% 0 BE AT SR A
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2.1 SCHRAN AT AR S5 HT SR 0 G 2R B AH 6 STk 287
e PG KRB SR 117 B . BRI R A R %
KAE RCT 58 SCHR » 35 S5 A 87 Jm SCHik . 87 s SCHik o ik
Bl SSRIs 25 %1657 5 i AR AE BIF 90 f5 R A 17 55 SCk . [ 32
17 % SCHR 42 3C, HEBR 7] — it PR 5% (9 A [F] i 38 DL & 55 2 iR F
FENBEATFE SO G A 2 5% = B I R RCT Sk
HEAT AR BFFE 2 L 2 0 SR 3 O e S SOk AR R B R SR 6
ik, 2 R OCHRIL N A BT X 52 18 il B4 il 12 2 6.3
2 SSRIs 25936 57 R IMARAE .3 . TD #if HRSA-19 1543 0~
1145 P34 1.8~6.8 43, 2 i SCHER I & 1 A IROBF 5% 11 32 22
AR . 2 G SCHR IS R RAE @ B SCT 44k % 0 R 5 43 )
12,257 F1 6,993, XF N A SCHRHEAT BT & PEHT L 2 R SCHR I R
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2.2 MiFFERMAEE TD K5 X M 5 e 2 R ik 5 JE 17
R A (O TR FE B M FEE . 2 F SCHR B RE T TD i |
Jei 3% o €0 0 AR W U B N 8. Moore %M W BF ST 45 R B
~.TD )G 8 hiyr AR H R A B MWk BN (48 £ 9)
pmol /LR FEE] (194 4) pmol /L, F 2 Hy 61. 4% 5 I B €4 5 iR
WM (5D pmol/L F %] (2+ 1) pmol/L, FHHRN 52%,
T %) 8 250 A I T S R VR ) T R R B AR TRy AL B
R T R 4%, W B A MU T B 5. 6%, Evans
Lellpt g St b 7 TD Ff 30 min ., TD J§ 8 h.TD J§ 16 h 3 4 A
V) 53 T A AT R R v R Rk . R IR T A
KB I 0 B R vk B W A T AL, o TD JE 8 h it
B0 R PR VR E R B AR 45 (<<10 pmol/L), TD J5 16 h #iF 85 (1
SR VR % Wk S B TD i KF- .

2.3 0B AR 2V S 4 2 J SCHR ¥R HRSA-19
B POMS &R X TD 15 835 B AR IF 246 A1 35 s Hi0k
TS B WL 4% 1, Moore 21 [ BF 75 45 8%, TD 41 /&
H ) HRSA-19 40 8% FEA B S 35 i, 4r 3o (3. 22 1. D 4y
(1. 440.8)4y, 1M POMS .0 55 £ 7E TD 4 A% B 2
2 E 25 AP AR IE A (2. 71 O 4 (3. 3E£1.6)
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A I K (5. 40, 9) 4 FI (4. 120, 9) 405 45 F11E 4
(6. 71,5043 s IR FE4F F (5. 6 £0. T4 FI (6. 24 1. 0045 &
LR (15,411, 9 A4 H(15. 242, 4) 4y, Evans 202 gy B
KR R, FEMARAS 25 75 i HRSA-19 34> TD 41K (5. 0+
1. 02) 4%, T A R Ny (4. 1240, 81) 43 . 7E.0 i it F POMS §F
437 TA . TD 21 (9 B 5K ¥ 43y (5. 0 £ 0. 63) 435 MAR PE 43 by
(3,12 1. 3D 43 s Wi AP 43 Jy (2. 12 +0. 83) 2ps W Z 3P40 N
(4,121, 00) 435 R BT 40 2 (6. 0= 1. 72) 405 45 T iE 4
(5.884+1.43) 4 R IFE 4 M (5. 0+ 1. 28) 4 s K #E W4 N
(15.7542.66) 43, X R BRI R (4. 1240, 74) 435 40
ABTE 4> (3. 54 1. 8) 43 s WA W43 2 (1. 2520, 25) 435 9% Z 1
43R (3.38E1.16) 45 s 3k AT 43 Ay (5. 121, 27) 435 K J1 4%
F (5. TS TD 5y R PESY Ry (4. 25 £ 1. 67 43 s KB PE 40
(16.1242.86)4y . X 2 £ 3chkeh TD 41 F0 % B4 b R B 3
1T Meta 4347 » & B HRSA-19 TE4> Fl POMS Hh iy 2k 2% 31 43 2%
SAGH B RN ER 2R b HRSA-19 14
) Meta 43 #7 45 % 2 . WMD 1. 37,95% CI(0. 76,1. 99) , P<<
0. 001; POMS 0> 55 3% Hh 3k BOF 43 9 Meta 23 #r &5 52 8 - WMD
1.17.95%CI(0. 44,1.91) .\ P=0. 002, 5 Jii 14 K 3 3 < % P4 B
B0 5

BN RCT RBMB ML R (7=5)

Moore P(1998)

Evans L.(2002)

i B 4| Xf HE 4 TD 44 ek dl Xf HE 4 TD 41

e I 0 4 4 2R
TST(4H) 341.0419.0 360. 0422, 0 378.0417.0 343. 00422 377.00418.00  387.00=13.00
RL(4M) 151.04£19.0 121.0£24. 0 64.0411.0 — — —
SL(43) 41.04+10.0 30.0+8.0 23.044.0 31.00413.00 24.00+8.00 15. 004, 00
REM(/M) 56.0£6.0 76.0+12.0 107.0+£10.0 — — —
REM% 16.6+2.0 20.1£3.0 28.0+2.0 — — —
RD 1.840.2 2.5%0.1 2.740.2 2.2040. 20 2.2040. 30 2.304+0. 30
S1(43) 38.0+7.0 41.0+6.0 41.0+7.0 20.004+2.00 19,0044, 00 22,0042, 00
S1% 12.043.0 12.5+3.0 11.5+2.0 6.0021. 00 5.0021. 00 6.0041. 00
S2(43) 211.0414.0 200.0411.0 195.049.0 205.0014.00 242.00+23.00  213.00+16. 00
S2% 62.0+4.0 56.0+3.0 52.0+2.0 — — —
S3+4(4) 37.0+16.0 44.0+12.0 35.0410.0 39.004+12.00 33.00+13.00 41.00+16. 00
S3+4% 9.0%4.0 11.043.0 9.0£2.0 11,004, 00 9.00+5. 00 11. 004, 00
WASO3) 35.0%+6.0 56.048.0 45.0%7.0 45.00413.00 23,004, 00 31.00%4. 00
SE 80.0+3.3 78.0+3.2 83.0+2.2 81.00+5.00  87.00+2.00 88.00+2. 00

LB A 45 2R
HRSA-19 1.740.9 1.44+0.8 3.2+1.1 4.38+1.21 4.124+0.81 5.0041.02

POMS
ik - - - 4,25+1.13 4,12+0.74 5.0020. 63
AR 3.041.3 3.3%+1.6 2.70+1. 40 5.25+1.62 3.50+1.80 3.12+1.37
1A% - — — 2.75+0. 80 1.2540. 25 2.1220. 83
Wz - — - 4,001, 27 3.38+1.16 4.1241.04
Pk 3.940.9 4.140.9 5.440.9 5.88+2.06 5.124+1.27 6.0041.72
X 12.042.2 5.941.5 6.7+1.5 10.00+2. 25 5.75+1.77 5.8841.43
Jik B 9.5+1.1 6.21.0 5.6+0.7 7.50+1. 95 4.25+1.67 5.0041. 28
& 19.741.7 15.242.4 15.4+1.9 18.62+2.64  16.1242.86 15.75+2. 66

TD: {0, %4 2 #6352 56 (tryptophan depletion) ; TST ;i 44 it AR 15} [8] Ctotal sleep time) ; RL ;R R ¥ B} (rapid eye movement latency) ; SL: A B ¥
i (sleep latency) ; REM i IR Bk 12 3 (rapid eye movement) ; RD: Pt 3 ] i2 3 % & (REM density) ; WASO: A B J5 5 i B} [7] (wakefulness after
sleep onset) ;S1/S2/S3/S4  BEAR 5 1 19,2 1.3 ] .4 ] (stage 1/stage 2/stage 3/stage 4) ; SE ; B AR K (sleep efficiency) s HRSA-19 ; y3 %5 /R ifi 2 &
1 #6-19(Hamilton rating scale for anxiety-19 items) ; POMS. .[» 5% it 3 (profile of mood states) ,
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I R 0 4t 45 2R 95 %% Al {5 X [i] WMD z P 1 r (%)
TST4H) [1.5,23.9] 12.7 2.22 0.03* 0. 44 0.51 0
SL(43) [—12.24,—3.98] —8.11 3.85 0.01" 0.22 0. 64 0
RD [0.04,0.31] 0.17 2.56 0.01% 0.41 0.52 0
S1(4M) [—0.02,5.07] 2.52 1. 95 0.05% 0.71 0. 40 0
S1% [—0.05,1.61] 0.78 1. 85 0.06 2.19 0.14 54.4
S2(43) [—39.31,7.53] —15. 89 1.33 0.18 5.55 0.02 82
S3+4(43) [—17.5,15.79] —0.85 0.10 0.92 3.96 0. 05 74.7
S3+4% [—4.18,3.56] —0.31 0.16 0. 88 2.79 0.09 64.2
WASO(43) [—19.82,17.40] —1.21 0.13 0. 90 20. 84 <0.01 95.2
SE [—1.05,6.78] 2.86 1.44 0.15 5.96 0.01 83.2

2.4 GREMEAR TR A SE R 2 5 SR8 R e R LB
SR H P AL e P 0 e, T Kot A S 2 ) e DR A 56 8 b 0 4 7
R, LA 45 R LR 1, R T AR A R DR A 5% 8 AR R AT
Meta 3 #7. RL.REM.REM % & S2 % %548 k7 {XFE Moore 2
WFFE A S SOTC R AT B A 9T . Meta 43 BT 8T B 5B AT
JRPE ST S S 8 P<<0. 1 Ui B B PR . SR T I E B
PRI AT Meta 43875 S B HES8 P>0. 1 S0 5 R K,
R T BE AL 500 155 B 64T Meta 43 #T . Meta 73 B4 R WL 3 2,
it 4E R P<<0. 05 5 W] TD 4 X M4 Z [l 1 22 5 A 4
R L
3 i ®

AR R A AR AE S RE AR 5 T B bR AL £ iz o6 Xt
HF T AR WA JRETIF 9T 45 51 8 L 0I5 LA 2 2 FhoRS 4
PRGN A RIS S-HT RERe R M E WA, 5-HT &
G AHE S50 5 AW L, Fovh P TD {0 2 1A TR X
B B6 7 1 » Hoe & PR AT b g P AR A 22 R 48 5-HT K
PR E R8T KRE A 5-HT Bl 1 fi Sk
PP IS B3 R S S PRI ST, UL IR S e & (AT (R AL S 1R
PR 5L 23 4 32, BT VZ O T R A A RO S R
& N ERBIED NS EB ., Bt @ TD R % &M
IS0 £8 A IAIS 7 2 A9 SR o B ot X I & 2 A R it R oo B
A= BRI 245 S50 56 D TR AT 4 BT BN B R WF 5 AR
JiE ) — Fh B B BT

TD 56 DL AR X 22 RGN 5-HT 45 s, 3 Tl >
I 25 e ) 0, SR B o T R i b 5-HT A B0R R A 20 1 1
U o B 3 Ny - — T THE i R 5 — T
a8 e, SR B 58 R S A A A R AR 00 £ SR
AR 25 AR AR 5-HT KB/ H A, TD X5 F
AT AE 1 A B 9T LA W A O AT S (D TR
R E . RIEMITFFLRUEH , TD 2 56 6 UF 58 6 414 N 1M 3%
B R X350 R 1t W 3 AR A A i 5 b 8 s R K
TR 742 ~89 %0 5 X Bl 48 R G5 40 S0 IR K STt A 4k R R L G i
T 80% ~90% il D o R [ 3320 BUIR A /i & - 2
JEH R R 50% . (AR . TD X% ol 38— R4 5
5-HT T REHH 36 14T Jy 24 B0 AR, . 42 5 5 3 AU 8 L T i 2
BTN £R AT O AARAT R L vh B AT S B e L5 A
Midd. (3% 4n i, TD 5 )5 WA 0 2 BRIKE, P X 5

HT KFWREER AT HF BB REIER . (DIRZRE KD,
TD K5 LT H 52w 0 5 B-5-H'T A, 4 T vf iix HAth b 4838
B AW ERE .2 B CGABA B RAR/.

SR8 TD 500 T 40 AR AE A8 & T IR AR DL RO © 22 9K
B SCHR P IE 52 . 5 %) T 22 SSRIs 25 9534 97 B9 VAR AE 28 3%
L TD R I A7 BRI 48 2 %1 . Delgado %506 TD i 55 1
F LRI S5 T PR BT S R AR R Y A DGR 5 R
B TD 50 A8 5 — o M b 5 | S AR AE A8 2 AR 1 28 1 2 4 O
INHIZRBE R Z R RS TR MY 8.
Booij 43 ik Xt 71 51 % % W1 30 A A 9EAT TD IR E R
WL R EAH M SSRIs 25 Wiy s ™ E B A SRR
2 TD 50 o B i 45 Ak 0 0 S B B F o T Price 455
F1 Neumeister £ {4 il 58 285 52 WA R TD 136 % 45 SSRIs 24
IR dT e R AR AE B T AR RN W B L 7R TD 50 iz 2k
SEE IR B R0 25 AR AL . AR TR SN 48 AR B 1 A O S
WKIEAT T Meta 23 BT FI R SEMETEH . & B TD 418 35 78 HRSA-
19 AR EE 2R e POMS W0 b 5 2% 1 38 REOPF J3 v 500 AL LA 1]
BRGIT¥2ER . A POMS OB it 22 i I 7y 1w, 40 15508 L%
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