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Although the biological causes of depression have been well established, the current use of anti-
depressants are still mostly based on the monoamine hypothesis of depression. However, mono-
amine antidepressants delay treatment of depression, and there is the problem of depressed pa-
tients who are resistant. Ketamine, a N-methyl-D-aspartate receptor (NMDAR) antagonist, is firstly
introduced as an anesthetic. The hypothesis on the mechanism of ketamine as an antidepres-
sant has been proposed through direct NMDAR inhibition, inhibition of y-aminobutyric acid-ergic
interneuron NMDARs and the role of ketamine metabolite (2R,6R)-hydroxynorcetamine (HNK).
The ketamine also reverses the lack of synaptic connectivity and neurotrophic factors in de-
pressed states by downstream mechanism of action. Through preclinical trials, there is a grow-
ing body of evidence indicating that ketamine has the potential for treatment of depression. In
recent clinical studies, ketamine exhibits rapid-acting antidepressants effects and improvement
of depression and even suicidality. This review examines current researches on molecular and
cellular mechanisms of ketamine as an antidepressant, and reviews the current status of clinical
studies, problems, and clinical applicability of ketamine.

KEY WORDS Ketamine - Glutamate - N-methyl-D-aspartate receptor - Rapid-acting
antidepressant - Depression.
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ketamine®|U norketamine =8} A= 2] QT
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O] thARHERD (2S,65)-HNK® T o] &gt 398 avts
ZHAEES® 28y Yang 52 H2l vHZ 2l Abg]E H
A Ed A (social defeat stress)ll 2R,6R)-HNK(10 mg/kg) 2]
g GFo R 5 S MAAZIA Koo, el =
Al o] thAF AR Y] A 5ol thigh =71 Aol Hasdo] B
zhe|ole}.

F-2AZA QR6R)-HNKS 9-& S| A% (2R,
6R)-HNK:= NMDA =8A& A b= A2 et
Wt 10 uM 5xolA4 2R,6R)-HNK= afjot A Hof| A stra-
tum radiatum Ato] A7 M| 320 3HE NMDA =841E 715
Ao g AA5}A] oL, o] FEof|A] ketamine= NMDA =
SAE 502714 AR Suzuki 57 (2R,6R)-HNK
7} 10 uMojlA]l NMDA 4=8-A¢] mEPSCsE 7] 5422 o
AlstA] ethe Ae 2T A5 Foke] FRlFinh E3t
o 2 F=(50 uM)oA 2R,6R)-HNK7} 40%2] NMDA
8A412] mEPSCsE AAIsH= A0 R Hol =2 8aFofA
FAol& a3 I off-target effect)’} 2 == Aoz Holrh
24 QROR)-HNK+= 75 tdo= g A 3ol A ketamine
off wlsf FXI g g0 Fojoe B8kl NMDAR ¢
Al w7l RS fEshA] Rkt
Ketamine2| AI'HA0] CHEH HeF

A& A 5= 7H] dFA oA Al&et 92 2
89 712 A 75t A7 7EA A O] whE HStel A 7]
QIstt}. Ketamined 2+ NMDA 84 Z23A|= Akte}
extracellular signal related kinase(®|3} ERK)2] &A= &
2 mTORCI AlZHES S7HA7]1L, AE oA o] Ay A
59} 71552 ZTMAIG T ol= Al g4 W A%
o Q3 A HA TR 0] AL ZT1A] 7| =g, o] AEl
mTORC1 AA rapamycin®] AP Fofo ol3)] 2k
o} Ketamine®] df2] &xk7}F oF 1A17F Wol| S22 35+
AretA]= BEHOY ketamineol] &gk Al A H3h= 159 o]
A A& E=], ol2Rt L A& 324 HalrL X454
Go-2A| avtel HAF ) Ketamineo] 213 mTORC1 %

4 =71 mRNAS] Al Tl $ 9 (translation) 2] w2
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oJs} Hlola] o323t}
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H Fo v 2EHA-EF BY ATE F6 ASEA
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P Aol St vhS &&=7) vl =2jal 1
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A= wjAsto], the 15 ? l g o8 JLXW*‘EP
o] ZREZ|A ketamine®] FolgE oFF th=A LEbt
o}, A7 0.27 mg/kge 10829 £of g oh3 0.27 mg/
kg 712 208 5 FoIFH0.54 mg/kg, 3027t Fo1).
Ketamine->- ketamine ¢ & 279 2 104, $1oF £o] & 19
3 5 19ollA] fleFRct shA S-Let auts ety

Hu 578 449 924 259 a7E 7sHaug-
mentation)3}= ketamine @ 8% 2| 22] 5-8&A1S Zﬁ/\}
skt e AA A-tolA S5 a7l 24 30

ketamine(0.5 mg/kg, 4027+ HWMFAD) E= 9foF —?C’t}gi
F2E9] v skelnh i A= ketamines FUsHE

o] escitalopram= FoFit7] AJ&S1S T} Ketamine 01+
o X7 427 SoFaal umsle] o 2 A 2HkeE(92.3%
vs. 57.1%, p=0.00)3} B3&(76.9% vs. 14.3%, p=0.001) &
At E3H ketamine Fowt- X =®REgo] YER=H 2
2 AJto] f-o)ehA| AHokaL, Tl = 717kA] A™ AlZkE $1eF
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h9] ketamine& A|&A 02 Fst 1L, thE 3 wLoll= &
ZF 3ol TREZ(U0E AA 0.5 mg/kg ZFONPE ket-
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oﬁaﬁ gl A 0/\} ZAk Oul—gq oﬂuh & o) AF=0] 2\4/\
3= {8l clonidines AME3FATE FAd SA-2 Brief Psy-
chiatric Rating Scale® &7%3}.21, 96A17F ketamine &
o ollA 3UA H S HYANE L s B IRE
S vjSilth & ZREE 5 B4 = S4Y
Al&8kaL X]52Q1 7 Al o] LreliT

Ketamine2 2 $A|=A] B]7F O & 2
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2 a2 A] ok Lapidus 5772 H)7S E31 ketamine2)
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3 AN A Lapidus 572 157+ FeF7|7to] &
of ARAFA &% A} 189S v U E= 9Jofor
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A3} racemic ketamine 50 mgO 2 219 F&Jch 24

Azt &, 18% % 82| FA7} ketamine oo HHSR L,
1718 $1oF o] 3= 244 7ke] wh-E- et
Aol A AT F2A Hofoh RS- 2Hof FApe] 2R

L-24tslo)| A ketamineS AW Foigt 77]2] o) A
H izt A9} ketamineS HI7 W2 T8t 17]¢] F2&
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ool A3 - Tk ek 4 9180l A EUE”
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Z5F3IT Ketamine<> 477 5 30780141 =94 24A17F W9
HES( ?“’-4 50% ©\A % _/-\_)% ERA AT midazolam-<
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< ait mldazolamiﬁ} g °J§l HhH, feko 2 AlH4E A}
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408 o]xhHS B3tk 123} A beck suicidal ideation
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