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[ Abstract] Fatigue refers to the manifestation of disorders in the process of carrying out or maintaining
random activities, which can be regarded as an independent disease or as a symptom in a variety of chronic
diseases. The high incidence of fatigue has seriously affected people's physical and mental health, and the
prevention and treatment of fatigue has become an important problem to be solved urgently. The pathogenesis of
fatigue mainly includes energy consumpation, accumulation of metabolites, abnormal secretion of
neurotransmitters, decline of mitochondrial function, dysfunction of hypothalamus pituitary adrenal axis, etc. At
present, there is no unified understanding about the pathogenesis of fatigue at home and abroad. The gene
research of fatigue is the current research frontier. Gene expression profiling provides a new method for the study

of the mechanism of fatigue. The combination of gene chip technology and traditional Chinese medicine( TCM)
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theory is expected to bring a breakthrough in the study of the pathogenesis of fatigue. In the study of fatigue gene
chip, messenger RNA (mRNA) and microRNA (miRNA) are the common research objects, but few
explorations are focused on the gene expression rule of fatigue by a specific signaling pathway and the effective
regulation targets of TCM for treating fatigue. In recent years, the dysfunction of reward and inhibition
mechanism in the central nervous system has become a research hotspot. In particular, gamma amino butyric
acid (GABA) and dopamine (DA ) have attracted much attention as the main substances of inhibition and reward
mechanism, respectively. GABA and DA are used as inhibition and reward mechanisms to maintain the balance,
and the body will not feel fatigue. Once the balance is broken, the fatigue will be formed. At the same time, DA
and GABA receptors can also regulate cyclic adenosine monophosphate signaling pathway (cAMP) to affect
fatigue. The research on key genes in GABA/DA balance mechanism and related cAMP signaling pathway by
gene chip technology is expected to reveal the pathogenesis of fatigue in depth. The gene chip method is used to
detect the changes of key genes in GABA/DA pathway and the related cAMP signaling pathway in the fatigue
population and the normal population, so as to further explore the pathogenesis of fatigue. In this paper, the key
genes in GABA/DA balance mechanism and cAMP signaling pathway related to fatigue were summarized by
using the review method, so as to provide the basis for further study on the pathogenesis of fatigue and effective

prevention and treatment from the perspective of genetics.

[Key words]

fatigue; pathogenesis; gamma amino butyric acid (GABA)/ dopamine (DA) balance

mechanism; cyclic adenosine monophosphate (cAMP) signal pathway; gene

B8 A 1 5 2= AR, 5 57 & A S e AT AR
W A E B R R W7 KRR, AR K
B, 172 L i A 57 I8 Herp Gl 13 1
N HE BT AR ), PR 57 S 30T AR T A A AR AR
RARREAR Y AR T GV e ol 9% 55 51
21 thad fo B N @R EE R R Z —  HF 50 S
P 55 B SCUE B AR T o K 0TI R AR 4R, AT 3 ™
EINDEE O R N RN S i = S o]
Ko PETFIL N B AL RE = — R IV B FEF , Bk
P2 A 3k B BE T R A 8 1 — g AR Y 9 9 AR
JE R, BEE AF A B TR B A AR R o 1
IR B B RALRE T RE A s R Y, g
95 BB AT AE SRy — R IR A BE AR B0 L i L T g
SiE P28 R AT PR N PR SERE PR L BE 2 R
A g g 7 Y T S SCRT A SRy ST 0 | T
I 30 2 BE AR IK 24 | 1 24 BUAR 24 A Y AR R
BN

HoHl A G55 W g — & Lo (o JI)
(Lancet) I ¥ 3% 55 78 X Ry JF i ok 4k 15 Bifl 200 2l i 72
vt BB A Y R T CE AR ) (Nature) X 9% 55 19 &
SCHEAT T W0 M R 9% 55 SR R ML IR B R BE = 7,
A DL R AR e R A b A7 AR T ) RS A R R g
& 5 9% 95 1Y B 35 RE R BE HEOR LS LT B DR R
Wt o S AR R 55 HEAT X 43, 2R 04 S SR A
PR R SE I ) R BURF R0 55 5 T, 439 97 T

-+ 210 -

A0 110 5 S« R KA Tk G g 3 B T R 1 U 97 I
ORI 57 IRFFSL B R F 3N A AR B R AR
AE A 2 A K B NN T AR & A T R BT A 4
A RS ST BE R B R B R . TR ST
) & A ML E G M S — ik PR R B

TF 5 26 W, 3 PR 36 38 A0 B0 AR e T 989 B R A
KR I o7 HLA FE R B P | 3l e 3 TR 2 0 5 1
FRE AT R AR DT 55 19 R L . B RS B
ARZ—TETH AP BAR | i8 F LS 5 R AT
B TR 3R 3K 35 B 9% O R 95 1 s ML L B =
25 T FUHL PR TR O . ARG T A
I5e] 9% 57 K& PR 2 ik 5 1) Sk & B, {7 i RNA(mRNA)
ST H B S 42 T3/ RNA (miRNA ) 518 PR
95 LR G E (CFS) W & A8 & R X R % U], ) i % 8]
K H 3k 59 mRNA Fl miRNA 47 #0F 58 5 A7 6
PEo TR SRR I — % 57 M OC A% 5 i T 3 I O TR
95 KL RA I . AR,y BT R
(GABA) , Z L i (DA) 43 5l 3= 5 14 300 1 - 2 Jaly ~F- i
ML B M G B0 8 12 AR T (cAMP) {5 538 B 2 % 95 &
I AL ATE 9 I B o 3 T Ik, AR SCRDET B L R
FE P F A T8l B X GABA/DA - HL 1 J2 4 5%
cAMP {5 5 38 [ 1 G 8 FE X ) mRNA Al miRNA i
FIORGE A7 BB IR A AE 7 9 97 19 K WL, O B 25
cAMP {5 5 38 % 1 5 98 55 FH G 1 SC R L Y, Ok i 7



5527 250 8 il
20214F4 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 8
Apr. ,2021

J DR 2 9 5 £ B A T X P M R O T 0% 5 /Y R
GNP R R VR Y T
1 EFEMERNEHSERSBMEZTIEL

BE R AR 43 1 vh A7 8t 4% 15 L AR 8t 1% AL
A o g B D RE AR 1 BOoR AR BRI AL i T RE . AR
RN AR TR EAE kKR, H21H24
WA F R T 57 B R 5 P S R
Z M ESE R 97 Z B T R R R, A
FEIR M MUAR T 57 1 kAR R R rh g AR Y,
23 i A IE B2 2% 3IE 58 T 0% M 9% 57 A 5L A7 7
— S M S R TR T T A AR
SE L R A7 AE LR AT 98 [RS8 7R 9 97 & A i
PR ML ES
2 ETFEERABRANERREZEARARRE
SRENGIRETHAE

S R B AR S — IR B AR R R
L DR 2 TR0 A St 1 & i . FEPRLES F (gene chip)
B DNA B F, DNA G FE 3 | S5 4% 1 B i [ 51, o2
A R — R RIS R fEAE N b kR
ot N HRTZ . ERSREARRETFEE,
LA B Rk S IR R U
FEDIARET A% R 2% 38 BOR Sy HE Rl 9 A% IR I 4 43 BT T
AR o 7S TN a3 N N R A = L= Y N DTN
6], 43 R A HLEE BRI R JE AL 3 RS A 5 4R 4l 8 7 2
RERYAE], oy M Ik P i R 22 R R
RO R o BB R A TR E Y R R
51 B H A4 DNA(cDNA) F BEali S 4% H e v B, A ML
o b [ 5 A T AH S (RE R P SR A A ) R
8] A A 55 PR R T, R 2 O s s 33 ) 67 3R A i
i () DNA 5 RNA B i 4% 8 G 5L B Rb e X Ji 0] 24
A& R T B LR I R e 5 B AR 2SR S L i
R 5 1 DNA 7 Bt (3R ) — B e ek 3 45
[ 72 W) b — 5 bR 10 o T RE A — B 2 B AR e 6T iR
B A 58— K I 2% 22 A5 5 — T S HL 43 B — A I % 1
R B R A AF AE BAF AE B — 3 B ) BB AIF 5T A 3 R
ZH I 5 0% RS R AR e A0 T A ) A
PRI A7 A d R TEAE 5277

FE RS R e R B () B R R 55 A O 2 A
SER I 22 S 3k R BUVE 2 00 T FE I 5F AH G
SR BE T U 97 10 36 DR AR FE I 9T 0% 9F 1Y &
AEBLH R EE A RO TT I 57 0 T 1005 3 5 T i
SJTRE S AR BIESY B A OG0 Y I A i
ML A AR 4P . B R 450k S
B R B 2 B MR 57 M AR DGR IR, R I 9 55

MM INTARREETREZS KK, 2EUE
B R WS kA RSB AR
iR E S SN IN R 7SI SN ¢ e 7NN
TP KN FEZREWNHNS S, HEEY
R 3 DS R R 43 B T RN IR AR A 56 Y i iR
Pk 5 40 i A 25 100 R 2 ( Scd-2) 3 IR R i B B 7 R
454 H A (B-FABP) JE BB 78 9% 57 /N BRI 4 20 i 3%
RGO, BB B A 57 PR g/ RN 40 2 &
AT i FE 2 S F Gk, PIHUR %7V H Meta 23 # 1
ik KB, CFS K HAHSCHE R & B & R b A
AR 3 T EZEAER . Hd, Wiskott-Aldrich
LR HE R AW B 3 (WASF3) 2 (R Al 3@ i #4005
p38 22 B4 T Ak 2R 1 G (p38 MAPK) il (# >k 14 15
X P 4 M PR Y 2Rk, DT S B0 57 1 R AE R
JR o FE PR 2 A RO R B, 9% 57 R OG I 25 S R GR BRI
LA 1884, FIEH 4 X) L, CFS B b & BB &8 -
WA 5T 4 e B AR 1Y ATPSI2,
COXS5B, DBI; it 3¢ 4 it & 1 il {4 41 1) PSMA3,
PSMA4; T 7 4 i £ 11 0 410 11 57) (9 HINT 4, ik 48
B Y T BE F2 9 R Be AR R e A
3 BERARRABEAEHEZERHELEA, FEW
9% 5 WY 58 T OR SR A 1k i3t B

B & N2 5L DR A ol 9 S it A BRAR A AR )
E2E S NI RIY . o SN s NI S I =90 W
AL B B A P el AR B 25 FHOE A K 2
Wirh 5z kY. hEZ R R R I&A T E
23697 9 1 B FH AL RS B 8, S SO E TR
P (0 I 1 A b 2 ASTE T
FE AL AR AE W2t AR . I REIE R AR
MR A B A A A, T LABR | Rk B A AR
FE IR B e 1k, L2280 5 A IR 5 4 A5 SR v S A A
ARG . 8 FIE B R HR BB 0% AL K
W) 8 v 247 1) A R ATL A R 5 E A6 1 AR T, 4 p
AR 2
3.0 P HHER I EEIS WSS A A BT
B B IEAE A B N P B R R B 2 R
WETT RO, ) B v IS < SIE T A A RS o IS 25 B4R Ak
R AR v W A DR A R A, G TF U AR T, —
NER o Sl e AN A S (SR 3D N = W S
R/ k= R NG S LSRR SR EeR e N
J PR A J B A A Ol R T v = 2 T A ik TR KO
AR AR TR RS R R A% 4 I A3 B S — B B
g Bk R 3R R 5 R L TR 2 A L R TR O o
Az W) 2 R SRR A BT S — A 3 O B 0 R o — A

- 211 -



5527 250 8 il
20214F4 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 8
Apr. ,2021

g LA R A B0, 22400 T AN () i FRL 7 [ A L B
F Y B v o v B IR Y AR BT AT LA A B A S PR A R
PR A AR A T3 TR RS B R 1 o T
SEC AL, I S DR R TR B 25 S A, AT L4 s R
A A 2 A0 A TR 1%y i AT 9 A ML 0 T A S AT 2 i 4R
R E " A TS N T .
3.2 PGS AR RIS A BT A
VLA HE 23 A 25 S 7 B AR LD P2y SR 2 A
e oy, R ECL AT R 15 2 R G0 2 A % 240
AR AATR ST A, T DRGSR B R RE % 3l 1o
25 1) AR 175 0 I R PR R X AR AT BT A, R
w2 7 A B 52 2R A AL B2 BE R A AR T IR
H 22 R R 25 R P 25 D7 IRy A Ok . R R
e G (19 S AR A v 25 S 05 (9 AR AL, 2 i
Xt A i o 2y AT A BEAT PR DT T A T, T
SRR 1 AT RE A A FHAL] o Tk A s AR b 25 A2
7 B9 A AR BR A ey R, I HC R ) JHG S ) A IR
TF Ao R FEE DL BOAR RE A T ik 1% 52 T X 2
PR 2 v 5 B0 5 TR 3 3 A9 R ), X 52 T 19 I A ) g
ARSI BT A, X T P 25 2 07 BB S RE AR A T
SRS T
3.3 RS BOR AP B EE R A A L A B T
i FP R TR PIL B ) i Rt PR A S BN R
PRI R o PRSI, EEANE ML
o FHLR IR BN KA R AL B BILE o B
KM R RN AL 5 ALK Y R 5T 8 55 FIA i
SRR VIR oG o AR RS AE R VB BH R 9 R ok
LR A A T S OB Y UL DR AL
P 97 AR AR AR R LA 2%, o B2 HEOE Xk L RN
W, T oty A DR~ o BT R B AR R R 2
BN Z W R s MRS L RE R a5 R . B,
S e T R R A R A A B S SRR AL, T LR B
N A B 26 5 D ) e B A, B BE T B A S MO
TE FE AT L3R O ALK B 2 [R] 1) 2238 52 21 1 4]
IO P 2 RS R R RSN At R RS
AR AL B 2 TAAE B0, AT B T B b S R AL A 4
S, R R AR G | AR 0 A e A 114 g TR R B0 AR
e B BRI

UTAFE R, R P R BOR B Iz T T A B 2
FERVE 227 0, a0 ep IR A A5 | 24 52 T 4
FE 24 25 LB T AF AR X B R R A T R
TR DRSS R AR S A D5 T AR S R AL
BEUE Ve LA SR 20 o B A TR R Ok i B AR
R o 57 B i BIL R R IS 2436 T R 55 1A L

+ 212 -

HHETIE A G — e iR T % o W HIZHEOR
il ) B G W0 55 9 57 AH OG0 2 AN JE IR Y 25 S 3R 0k LB
JRLE 57 HE R 3R IR 1, DR 1A B R 57 O 4 T 43 BT 2Y
Yy 5L R K B VE AL . (R H AR 3 R
FHAR G54 R F S K 25 S R 3 AR o
A XTI 57 R R HL HEAT IR A B SR iR B0 . AEE
AT LA A B — B 5 BT A A % oY
AHOC 1Y Ty IR i o FL R GR FRE J5 , PR PR 8
R AR G 3 TR 3R GA 1 R B8 24 T 90 28 o dn o 2 A
R AR5 2RSS A A B 9T 1 R R
BLHIIE 5 Sk 5 B 1 i o o

76 5L RS H B BFSE o, mRNA & 5 89 0F 58 %
% . miRNA Jy K B2 18~25 AN 4% 4 1R i P 5 0 3 2
T BALE /N RNA 43, 38 o B 25 B TC o) 11 31 3 i [A)
(mRNA) S [ fige #00 JE [N 5l fH 38 50 56 P 8055
miRNA 75 J P 32 1k 8 42 05 T A s 2R T, Hokak 2k
JE xRS PR s A A e KU 9
WG B 2 R R

AR iz g 5 K, 2 10 OK U 20 21
t— 4 1k & A (NOS) i) mRNA 23508 55 . N 2
2 -1(ET-1)mRNA [ 235 B4 58, i B =) &0 1l 48 7 22
Wi, Sk S BURF L . NOS FI ET-1 g 6 it A8
=0 e s e 1 M R S B AR T e 2
I B4R 3 P K 57 . BFR A HE R, mIRNA 5
CFSEE KRR ZEY) S, CULE 5 LI,
let-7b-5P, miR-148a-3P, miR-124-3P %5 miRNA 7] i
1E T CFS (835 1 25 vh 2y 1 4% 308 F1 L 1R 3R 56, ok A
TR Fr B A T AT A2 PR DT S e AL 4 9
95, PETTY 45'*iz FI LS B # AR & B, CFS
F AN E LA 34 B miRNA &4 T o ik, Hirp,
hsa-miR-99b, hsa-miR-330-3P 7 B 41l ifg Fl H X & 1
(NK) 40 it v i 2635 & A48 T 1, 3X P AP miRNA B
g fif BL PR e 3k & AR AR AL, T B e D RE O R, HE T
FEAIE ST o HATAT OCHE 55 1 R B R RS, LB
fIf ¢ mRNA B & 2, %f mRNA Fl miRNA ¥ #F17 #F
8, RV X WA RNA TEJE 57 20 B i v 2 a8 AL 1Y
SCEEHILT-BA o AE 2012 4E LAY, 27 3 4 3 8 B 9%
FFEIINRE R, 56 T miRNA 78 WV A8 BE 9% 55 & A= HL 1
SRS R (A E I S 3 1= R (T - 0 -aa o N 1 |
mRNA [ 25 ¢, 16 Al miRNA f) £k L REY],
7] B X miRNA Al mRNA 347 8F 78, A 4 1 35 &R 5%
55 19 & L

iz JH A R R R RE 8 P v AL E B R



5527 250 8 il
20214F4 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 8
Apr. ,2021

2% S BE A R 2R3k o 7E BRI FF 58, mRNA Fl
miRNA J& 5 W HF SR 4 . Hoh , mRNA #5717 15t 1%
5L S A TS B 0 miRNA (9 28 98 0] 5]
P AR Sl R L S DN % ey SR
WEFE e TR O SRR SRR . MR R L AR
WAHOCEE N (B9 SN R M2 &
PEAH G ISR R o7 B Rk ik h 7 WL 22 R R
IR IR o R RS B R N 0 57 i gE L T
AN 3 (A B0 9% 55 10 & A= TR s 4 1T 0 BT DI O 55 24
Wy iy R DR 4 A
4 BEHEEKHEHE A GABA/DA FEH # &
X CAMPEESEBHINXBERHKITHRARE
A I 57 1 K g LD A4 BT 3 A 4 R
FARE A P HE AR B R WA R R R AR T g
R T P i - A B R e e O 45 L E AN Ak
WA TE S — BN . 397 B SE R 2= 5T 02 H
HI A WF 58 Y H [ 58 5 — B (F 50 B, X9 957
14 i PR 3R 38 B A B 285 W6 T O 05 AT S0 4R Y
RRB A . AR, Ak 28 7 G2 2% il A0 40 ) 7R
149 21 i 2% I8 Bk F 5% 44 Y & GABA il DA
G A A A0 SV FE R il ML Y 3 5 4 BT A 32 Ok
o TEIER BT , Ak Bl 28 5 58 8 3 i 1 F0 2%
PR 22 32 o 1 AR AL T P AR 2S5 X B — Ho
e 3K, B A W7 A 1 A% 97 . WSk B, DA I
GABA 3Z {34 ¥ A 3 33 i #5 cAMP {5 5 38 8% 5k 5% i)
BILAAR 1 8 57 800 R FH 366 RES B 19 ik, A T 9% 57
N BEFDIE % N B GABA/DA i #% 43 9 4E T
cAMP {55 5 38 % v O 5 B[R 3R 38 19 A2 b, AT IR AR
TFI% 95 0 & R AL o 4 A B OSCHR, DA R R
GABA/DA il i 5 5 VE H T cAMP {5 53 1 b 1) ¢
R (1),
4.1  cAMP R B F UG 1T 7Y o 3 15 S B A7 L (R
(PRKAR2A) [T F R A TR G HA,
AL 2 BT CFS A I 56 [ R 3k 1%, ok T/ CFS I &
S AL . BFST 2 B, PRKAR2A 3 [K 76 12 1k 9% 55 45
BAE R P 2Rk T cAMP KPR B I 1T -o
e T 7 KL i PRKAR2A JE R 4 69 1Y — A il , 2 5
JHT cAMP {5 5% T i
4.2 cAMP T IE S 5 K (CREM) A B
ST FE A N8 M % 55 45 A AF FR 3 2 3 DR 3 38 IR Y
SEARHIEFMAMLI, AR EEER ., b, CREM
S TE CFS 2 3% 3K 3K , B /& CAMP i % [ i JT &
BRI AR

DAD65,GABABR
GAD67,GABAAR

DRD2,D2R,DRD1
DIR,DAT1,COMT

PC
1333434143854 3 434 RERERER
83333833838 33338338
’<—
CREM |—{camp|

El1 GABA/DAFEHHKIEX cAMPESERIEZHEXER
Fig. 1 Fatigue related genes in GABA/DA balance mechanism
and related cAMP signaling pathway
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