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Research progress in the role of ketamine in post-traumatic stress disorder
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[Abstract ] The treatment of post-traumatic stress disorder ( PTSD) is a priority and difficulty in clinical work at present.
There are few medications with demonstrated efficacy for the treatment of PTSD. Several clinical trials have reported the rapid and effi-
cient antidepressant properties of ketamine, and it is increasingly studied for the treatment of PTSD. This paper reviewed researches for
ketamine in the treatment of PTSD. This review focused on the clinical application, potential mechanisms and safety of administration

ketamine for PTSD.
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K 14 % B ( N-methyl-D-aspartic acid, NMDA) % &
FHA, T 1962 4 H k4 5K, 1970 4 3 k8 FREE
FI, HER &, PTSD B E Kk & B R b B
B A R AR ER S M TR X Lk B b B R
HERAM AL ENHNE R, HILE RS 0¥
H AL R A B 72 3697 PTSD F i . A it
I AF Kk AL B G1 PTSD 18 il o #F % 3 R 1F — 18 B 4%
W, E 8k A EE AR BT PTSD g K B2 A, ¥ e

2020/6/16



« 294 . g EPTEZY 2021 4F 5 A% 23 455 3 1 Military Medical Journal of Southeast China,Vol. 23 ,No. 3,May,2021

B - F AL B AR Sk B 4 A T A
1 SUEERALE PTSD Hrrils s i

ITAE R K A B B A B | R AR A AT R
R, FH AT 46 o % AR B A2 I )R £ 36 97 PTSD
B 1E A . Feder % 3118 ¥ PTSD & # #1477 — M
WEHHATBRE, EREHA, Gokkd DA, W
FEAR A B AL (0.5 mg/kg) t B 24 h J& PTSD
WAEREZERD, A BT Z %R, ALK E
R MFEESBER, Ross £V MARRTT
B A h T AR P BT R A AR R T B
S H 7 A 40 PTSD 1R Fl ok 48 B &, #F 2 PTSD By
BHTENE 6 KEXAE 1 h thiE 7l A KE (1
mg/kg) HrE J5,90% 1) % 5 % PTSD lER £ E %
(PTSD/PCL-5) ¥ 23 # A Z 71 ¥ 8 T &, X 3 #]
% 5% (10%) A % PTSD By Kk 3 e (2 & 4 2 1)
BEARMAERKZF), EKHE A EAKE B
AR BEENRBEES TEE, MEELAM
HHH R, Keizer & W #F 58 X 3L A PTSD 4 3
WEAREEXFNAFEX AR S CE BT
J&, BH M PTSD E R AR/ T RAMEM, XTH R
PR R AR T vk T B0 e R 4 K
ALY R4 E N E A k5T PTSD', {2 H
A& PTSD B & QL BB 6 0 3 36 97 By T o8 M
Bt BRI AT D, & KA F K E Y I R AR 5 R A
REBNAAEEET SBEXSBERETHWES
Z [A K H 57 B8y 2 51, DLRCR R pE FEE R B9 PTSD
EHx(WmETHABELRESIMA) ZEA LR
TR, RERHARFTHAET NS ML T X, FEH
4 7 Bt 18] SR A % AL B XF 6 9T PTSD 57 3 e % 7,

2 ZNEERHT PTSD Mt Lk

2.1 SERM5ARBEZENBEEER

2.1.1 #H @t NMDA 246 #4#/EA NMDA
TR T EEWN A AR XK, B GluNl, GluN2A |
GluN2B ,GluN2C . GluN2D , GluN3A #2 GIuN3B % f&
TR 4R, NMDA % k49 & & 1 £ & £ PTSD
o —ANfE e B &, 3 R % NMDA & R o7 3 ot 3t &
RO N Ca® B mE N MR BB oY
Asim 2V B B 55 K BT R BE ) B A AR B VT 3
ANRAREAR Lz e B EH mE GluN2B # %k ik,
44 m By GluN2A T & 86 % 3 %5, T 4% GluN2B

MR \DZ15\D\45h\21 Rpg EBEE25\03 5 ekt HEpR Bl Il

T A E N L % BT B rE ZE (inferior-limbic
prefrontal cortex, IL-PFC) J& 7 % # 2B 2 89 iz 1b
T E N ZE & 48 45 1= # (basolateral amygdala, BLA)
B, U B, Akashi U Hy L B 4 £ AR A
NMDAR T 247 #% %7 78 , 12 GluN2B T & iy i %k 7 3t
NMDAR -5 #y & il 8 5 % b K B A2 3G 38 )L F 2
Afk, 4REFW GuN2B T A R 127 # iz
LR NMDAR # & 3 fe KAk JE K2 TR AWM
PP AT Rtk A, 2 AR E T
J& BL W VE Ay $EAR 2 — , BB R A
2.1.2 A @t AMPA 24K QHEHEA oF
H3-F A5 K473 Gk 7B («-amino3-hydroxy-
5-methyl-4-isoxazole-propionate , AMPA ) % K 41, /2 —
A TEA AR TR, EME TR LHE AMPA
ALV AR R, Girgenti 217y B X K I
KA % AMPA % 4K [ # 7| 6 3 2 T i &
PR TR ey RBIB L RIER, EREAAK
B (R 2t ARIE LM R B 5 AMPA KA X,
AMPA % (R 3% o7 38 18 B A ¥T 2 R % v 2 fR
TR, EEFERT, R B R ol 2 0B %
BEAR, TR RRME A AR AMPA {8y H0E A0
FWMAN, AT B L & M W E B HE B
REMEZEREF-BARYBEIEBETREM
TMERREARG T AR, WX @ Bt R %
MHEFEXREE,

2.2 SUEFREE mTOR ESEK FWEREE
B ( mammalian target of Rapamycin, mTOR) & — ¥
FHRANLAR/FAREAME, 5/LAEE R
BEWRFAMTENEEY:. EMEZFREARS
# 1 ( mammalian target of rapamycin complex 1,
mTORC1) f# mTORC2, 40 8 5115 5 ¥ 47 % B (extra-
cellular signal-regulated kinase, ERK) 72 mTOR & &
W LR A, mTOR P #5005 5 3 56 ¥ 98
PRWERFW AR M ETRE KT
LRIV A R LRINE I A W o
mTORC1 {5 5 & # 3 fm /1 (1 37 41 *F 2 2 (medial
prefrontal cortex, mPFC) N % # B 4 K # £ o0+ &
il 0 BB A gk PO HETTHE 3B mPFC 5 45 ) 2R &
P RS AR R A K B B AR K (A AR ) B R
H P Girgenti £ HF R KA A B OE 4T A KB
J& #7E T mPFC % fK# 8 mTORC1 {5 5 38 # | 3
JmY mPFC # 8 p-ERK, 3 4n 7 H 2 E 2 17 3R 8y
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B4, 2R T H M mTOR M A FWE XA
X\ mPFC ff 562 MW7, Zhang %ty #F 58 38 & Iy
A BR T | B K R AR i X R R R mTOR
FEEREMXEEA N,

2.3 BDNF X TrkB 7£ S B& A1 PTSD H #J{E
A mFE B # 2 % & E F ( brain-derived
neurotrophic factor, BDNF) B T # £ & 5= B F X ik,
R thREAE T - M EENEZ G, BDNF £ %
Wt 5 H B E B % B % 1K B(tyrosine kinase receptor
B, TrkB) £ & A % 3 £ 3 {£ 2 | TrkB &5 BDNF
HaE kB REZRMK BB, X LEFRE
B - SRS T E B ARKRENERL, 5 A
TEZWmBL NG T RBER P, Asim & B 5T
A ILTE BLA 2 IL-PFC 3% 4F TrkB 8y 4 4t ) 7 J
W G B o ARz Ly B, RRE K EE AT
fit = 1L #2 % BDNF K-, 3 % CREB 5 & £ % , (¢
HRMAE KW EL AR R mERE ) Ju
SR, K AT R T 4 A R R )
% m 7 BDNF mRNA % 3%, 7 iR 1£ % # BDNF
FE W CpG 5o 8 F AT 82 7 AE B BRIt
A2 AT B & R A D o BDNF 2R R R ik 8y —
AHLE . Hou %7 BB 78 & I 3 K0k 4T AR B (15
mg/kg) ¢ B F 37 ] B B 5K FE K R # (single pro-
longed stress and foot shock , SPS&S) % F #) PTSD &
BLBYIEAR , IF 3 % mPFC % BDNF %& & & -F ty 1
FoAMAHTE NI AZERITERE FHEE 1 (hyper-
polarization-activated cyclic nucleotide-gated channel
1,HCN1) Z B K- 89 7+ & , #& 7~ SPS&S 3 47 mPFC
" BDNF A5k 35 7 ft 2 @ 1 30 % HON1 89 %3k 11 K
EAER

2.4 SBRERINE NOS K= £ &% &1 PTSD 1E /A

— & 1t & A B (nitric oxide synthase,NOS) A = ¢ ¥
Al 2 A — A A A A B (neurons nitric oxide syn-
thase ,nNOS ) , W & & — & 1k & & ¥ ( endothelial
nitric oxide synthase,eNOS) , 15 ja & 3 9 1% T A —
2.1t & 4 B (inducible nitric oxide synthase,iNOS) ,
B RIUT, 4R B Y J i 48 AL A2 iNOS 1B T
Fa P — 21 & (nitric oxide, NO) , It & B i 8y
NOMER N TATHBE, RATFHAHME
TG F 4 HH INOS T E BT B
WP K e AR B BE DL RN B R AT 8 A e
Wz H K, NMDA % f£-NOS-NO 15 5 3 4 5
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PISD WX A B WA X, ARABREMETIERAT
NMDA %1k Jg 5l #& Ca™ Wik, &S M EGH I T, %
7 nNOS, {2 ¥t NO = 4, nNOS % 5 PTSD % %
WA RN IR ANk A A
XX B R A ok R e N RO S
NI EAEEE ST HARFTEKNEER
p Bt E) DA R i B A 2 B 8 B9 iINOS \nNOS, 41 2 &
NMDA-NOS-NO :# # ¥ # 2 471 PTSD B & Z AL %]
Z—,

2.5 SRFNERMATENE RETHELHE
SR EERET AT NGNS, FECF
MR THMES KM R T AN, SR
BUFEAFRBE SN, ME B E, KR
WM E B RIH AN K B AZ & (long-term po-
tentiation, LTP ) F1 K B #2 #7 4 ( long-term depression,
LTD) ) 40 B o7 37 3t ek 39 3 R b i 4 A e ik
B R kR AR R 2 T TR R R B R RO R K
AR, T3 8 R, Wei 5 — 53
Frad , EAEER LR 2 h AR EREELRT
10 mg/kg Wy @B, 5 28 5 h ok o B 4L AR b, AR
B Rt 7 DNRARERIZWHERE, AT ALE
HRE 3 RFE 4 RIFFEOH ey LTP, 4% 1 X
FE2RRMF SN LIP R, &R XA A KT
TR BT RN FOHRBTEME LT TR
HEAVIE R 7 Wy 1B R K AE By 30 PTSD 1E AL,

2.6 SEMMESEREMZRGZHNEE S0K
8 R G B R T B AE PTSD By K % AR & X 1
AP, PR RSN T KR T MR AR
THRRL, ER%ZBEHFHLEREEINRLR
IR e B K HY I RT B T R B i TE R 3 A
HARITIZ A E Y R R A ek o 2 g
RN RN i R R AN R R
ERB Tk BN S B D3 AT d
WER AW S B R Z T E M %k NMDA %1k
1 AMPA %1 X S 2 0 NI % % B (H0ig B fn
A ) FERT (A K A LR M b
E)EZHEMA AR ERNTY A S B
AL AEMERTHEES THRAN S B E
HHWmEEYH, LETE, A EH PTSD £ H
ELERERAAN K RETKAH NEEH#TE
%ty Hmlh A e KA
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