Reviews and monograghs Eid=kar

)) )]s iR
Progress in Biochemistry and Biophysics
' 'J 2020,47(6) :523~537

www.pibb.ac.cn

GammaTiE: INHESERIEBEIZHEE 2

é, 7}%1) 7[:%/[34::/[34::1,2,3) %K}E'Kj]tl,Z,S)**
(D REHER AP TR AL AT BE, o 3000725 2 KEUK AR 5060 7 TR #be, K 300072;
D RPN RLE S TR ER S S0 %, K 300072)

WE PR ISR R A SRR BB, HA AR AR AL, FLARE I PEREA ARG IR, I RS
X RE RGO B2 T £ RURARE B E AR R, ShZ S WbRE, 16T B EA —E AR B AR RIE
BT 2 i WLAI2T 1 7 2R A MBI AT T A PR ST B2 P R e i P P2 S i D) REAS A py— bl AR A7 5, o
AEPEST AR TN AT A R PR AR . Gamma 5 (v 15 H) AN SRR — N, FE R L RE P
(T AR 0. AR TS0 DU 2 2B () 88 A S AR B y TR ZRTL, X B 5 AR OO DXy T B
ZA N5 PR T RESE RS MEISYT . A SRR 1 T (] 2B AT RO FIORS RSB T e y W AT, Sl W ATE AT
Wy AR T AN 27 S AR AE AL AR OG- 6, B o T T R A AR IR RS I et 22 5 A TG 1) s 28 )

FOUHLRR, JEAE LR EXSARAIDTFE AT T e

S B, I, BRI, IS, R4 A

FESES Q42

P Z0KG P I 2 — 28 S N g B 1 B R
W, FEASR AR TR (AnBAT R v BRI A
MAEMRIR) SHREMISER (RSB 280 AR
FESE) . R BN 1) B T B BN [
FERN T RERERT, ANU™ AL H B 1R AA
TR, WA BB R E A SR AR R DL A
FH . E R R X R 2R 0 (112 W PEA 2 22
DL R | MR bR (N
PR TS ) REINA L BRI, I R R R DA 320
AL, MRASAAGKT I A s BMET 208, Tl 2h5
AR E S U AR TR, A B E EAR
MaR. Hik, WREW. s, B BARRMA
BT W AR FORE R bR BT W B2
I R FH A BRI 2550 25

AR, ML (EEG) AEA—Fhias i Az 2k
DFEAR, B T e 2R e i I PRI2
SRR, SRS A R I KRR 2%
WEE BAESIMTHER, USPI TS
IR T LA A L T LA B RO R A
R 2 A, W0 delta T (8 AR, 0.5~

DOI: 10.16476/j.pibb.2020.0002

3.5Hz) . theta 79§t (6 9f, 4~12 Hz). alpha s
@ (oA, 8~13 Hz) . beta Tl (B, 14~
35 Hz) Ml gamma 7 (y95f, 30~100 Hz) 4%,
RO H RO PR A B RE L ERE T
KRS KRR, y iS5 TIA
HLOEE AR SR IEE . F, y
PRI TNAFEIZIIRE M &1, Aok
AT REAVE AN GBI IS W R E AR
ARSCEFR T H T AR BEORTIT Ry ey
AAFTY, R AETST Th 4SS BRRIRL T A fh
ZRNG s, UG T AR v BRI A M
I AVRRAE FIAE A 73 L0 I PR A 55 AH W 145 289
SRS RL S I P y A B AR, B T y B
PRETER LR, $Eh Ty 5 H AT R AR 24
PRI AIZY T B HE— AT REERI DI AL, IF
AR ZAE B O WF AT R, LI 2
x [ HIRBI A4 (31800889, 81870847 ) ¥ il [ .
s UK.

Tel: 13602046924, E-mail: cgzheng@tju.edu.cn
Wk H 3 : 2020-04-01, #5232 HI: 2020-04-27




*524- EMUFESEYWIRHR

Prog. Biochem. Biophys. 2020; 47 (6)

AE B RS B2 7 SR 0 EL = SR A
1 yHZETHESIAFIIEE

y T AR FR A v R 28 50 22 ] ) 45 7
AR, P RERERIA/INE S R b R R 2T
Py WA OCHE BT AN R A A T AR 4N
Mg 2 BT AR B A R AT DA™= Ay 1, SO 2%
A P 5 0 P Ao 22 0 S RS Al 0y Y R AR B
INFNRE ST A B ZEpP 2 e, X TR hae,
YRR . EE ARSI R MY, 545
SRR e ST TIOI  AOG, [RlEA
Z 52 ENE N TAERIZ B s 5 i
fidh L2 CHLAR B R /N2 s e R BT DX 8 ) 47 B A 3
UK

Colgin S5/ 5% A A 220 3 1o 78 {4 i A= 2R 4
AR & B ifE 5 CAL X 118 gamma (2 y, 25~
50 Hz) FItgamma (fRy, 80~145 Hz) BiFHA[FH

/WA CA3

Rz, o CAL X1 y 15 AR I T HAHSR
VDS CA3 X, i CAL X Py T ERIE T R 2
(MEC), W5 @M R B RORIEANE 1 s .
TRy T E AN [ A 28 B TR BRI,
BB AT AT BETEAS [R] A I e rh A FEAE T . S
T, BRGRAESAT TAEICACATE 55 15 B4t b B,
PRy TR ATRIE R P, MRy AR R
J3 7 MAE A g i P v e 4 AR
Zarnadze %5 POy WA R T — R MR,
) 245 S ) AR 2 B P 2 P 5 i B 15, A2
FEA W7 X AR 2 il rT 880, fedE 7012
gt SRy BERIARIE], 18y &5 58810
B2 VRSN = SN o1 BN e B BN
TARICAC B A5 FEA8 A AR B AR AR
PC Gt A Rk E P2 2 gy, gy R
YER . AR BB BARASTS, 18y AT LI i 8 7 it
A9 UG (sharp-wave ripples, SWRs) #E i
R AR .

Fig. 1 The raw recordings of slow and fast gamma in the hippocampal CA1 ( top row ) and their sources in hippocampal

CA3 and medial entorhinal cortex ( bottom row )
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Table 1 The summary of the y rhythm in clinical research
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Table 2 The summary of the y rhythm in Alzheimer’s disease
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Table 3 The summary of the y rhythm in vascular dementia
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f 2 AT TAEICAZAT 55 i Prodh /N R TE 1%
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AEME S aE i 1 (S H B K B 458 it GABA
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MR RAIRAE (S 5, ECAMR P RRy TS
S A IR R =2 Sl D | AR5 22
X i #2 JC i NMDA % K % H 1 3 6 5+
g 17 e BREOL AT DL i il NMDA AZ AR 45 55
PEFEy A Y b PV MR B H BE s

W AT HE AR A K R Fafl4 i PR S o il 1) 76
I CA1 X PV M2 0 AR5 1 Sy () y 5 A 19
FHOCHL A SR L (fast-spiking, FS) AU PV
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Table 4 The summary of the y rhythm in schizophrenia
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Gamma Rhythms: A Potential Diagnostic Target for Cognitive Disorders
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Abstract Neuropsychiatric diseases are major diseases with high prevalence in recent years. These diseases
usually cause cognitive impairments of neuropsychiatric patients and threat to their health and life. However, we
still lack of objective standard for clinically diagnosis so far, and cannot fully rely on traditional treatments of
medicine because of their side effects. Thus, it becomes essential to develop effective and objective methods for
diagnosis and treatment. EEG can reflect our brain's real-time state, that could be used as an indicator of brain
impairment by detecting the characteristic thythms. Gamma rhythms (~25-100 Hz) play an important role in the
higher-level functions of brain, especially associated with cognition and memory. Importantly, disrupted gamma
rhythms have been found in neuropsychiatric diseases of both clinical patients and animal models, which suggests
novel diagnostics based on gamma rhythms measurements in core brain regions of cognition. In this paper, we
reviewed the recent studies on impaired gamma rhythms in neuropsychiatric diseases, including some major
neurodegenerative and psychiatric diseases. We focused on the characteristics of gamma rhythms in regulating
cognition, learning and memory in human and rodents, and analyzed the underlying neural mechanisms in cellular
and molecular levels. Therefore, these findings may shed light to highly effective diagnosis of neuropsychiatric
diseases in future by targeting gamma rhythms detection in EEG signals.
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