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Abstract
control element, a CDK inhibitor. pl5, plé6,
p27 are also CDK inhibitors. They can bind with

cyclin-CDK complexes and inhibit their kinase

p21 is a new discovered cell cycle

activity. These CDK inhibitors play roles in G,
restriction point and G,/S checkpoint. Further-
more, p2l gene can be regulated by wild type
pS3. p21 plays a role in p53 mediated G1 arrest
which is induced by DNA damage. Expression
of p21 gene is 10~20 times higher in senescence
cells than in proliferating cells. It begins to
express when muscle cells start differentiation.
These results demonstrate that p21 plays a major
role in cell proliferation, differentiation and
senescence.
Key words p21, cell cycle control, differentia-

tion, senescence
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W® WZEFR (neurotrophin, NT) REWBSLEKE FREN —RHLEERET, EfEHEA
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BHRIMHEEZFENTUNEE, B
BEEKET KR AIHEEFRET (neu-
rotrophic factor) BIEHK. XX ELHHE LR
REIVHERZLERE LM, LREDYRFE
e, BEMSTHEFNBE I RIEEFER
ER.

Wt KHET (NGF) BRFEHANY
WESERET, £ NGF RI40 5, +NIE
WP A THE _MREEFREF, AR
EMmeEFEE T (BDNF), MBEXHSF
EYEFERER TE=MELEFREF, @&
PROA NT-3. fifr, MAEUNRSEAI 2 3 A
A XTI T NT-4 fl NT-5, {H NT-4
il NT-5 J& R BOA N R E T A R FUR R —
MRaLEREF, %A NT4/5. LR
MAEBEFREFHRARERGLZAWLERER
(neurotrophin, NT). NT ®RERRA KA F
0% B EMBEER R T XN RKNFEEF
fiE. EER, BIEATFENT EHERAEF
FTREHMISER, AHEXRT NT ERA
BERERBRAEFEHHE, RRERFHIT
KRN AME, FEIRANT
ZHINER, BN MERHERIE KA TR

1 NT RRPThEE

1.1 NGF BiyThie

¥ F RNA Epi% 3, #F % NGF mRNA 7
Fra K BEARERERA S AER, SR8
R FEEMERA NGF mRNA &
BREN. aEH84FEFENEERER
ERAE KRB+ NGF EASEREHEEY,
HR R B2 AR ER ) x iy [X AR R B R AT
A AE B AE 1 2 T ST A RE X

NGF £ £ Jit il By 41 % X BE 88 BE #7 2 T Y
FEERET. EWILNWRA, HRATRAE
WEE R TE 55 Tie s sER, ©1n
A A BB D ME R B F EEEEEALT
H4t. BEBLRE S ITHIFFIER 4 HBH 2 Bt 25
8 (ChAT), ZMZ5EENLERIH
AEBRA A AL . NGF B $8 & 2 i 57 i & K A8

BLEER ST X N ChAT MIE 11, N BEREBR Y
R, EREXEIEY, BIMEREN NGF
KEFEKETI A ChAT IE H B E B VIR X
22 B4, REAMIRMERESSTENE
¥ /F NGF 456, FHEERIE NGF f K EM
S %Ak p75 O FEM S 324K pldo™, Wi p75 5
ChAT F&EFREKFERE T LRI HENLSF
VT, R NGF ERTREWFAER.
LR, AHEIMERRRZE N ESH
NGF, fiEEME S ERATR R R HKER
$HIX W2 ITTH ChAT W15 F1, FERE KR
JRC BT BRI & BB B BE M & T AR AR 18 k. p75 A
ChAT mRNA 7KF EFAM4. BRI Z 4, NGF
B X EMETHRMBERENREFTEFE
F, W NGF fE @M HEEAMKkERLR L
FBT. X P NGF X EERTREREE®S 2T
EHRERERA TR HERTRIES. &
FRR NS LW IERERE, EES NGF ik
G, ZEAREEHEHSXMZETH ChAT &N
BB T RE

A EREEH 2 R AR E T EILHE
MR B E A WAy, B AT R X AR
waTE 55 ¥ Jiciz ekt mRE
AT Z R, SR m a2 L1z 6E,
il Z 47 NGF B B Fidie Z | i
T8 TR S, M NGF W] G638 i % w ik N
EREEHS RES 5 3YH%E THHSIZIIEE.
1.2 BDNF RIAThEE

£ BDNF ER w2 5, B RNA EIE
FRGA L R L3809 3R T BDNF 7E )
W FREF M, 4R A BDNF mRNA 7 K
REHEERALEASA+FEFEE/LD.

ER B, BDNF 3 2 4 oh 75 32 5 B i
FEREE S TR K, SFEES. H{amE
KB, £ 5%+ BDNF BE K E K E
9177 X 40 AT B 40 B, WA & CA2-CA4 1
HRMARE. BDNF 7E8 SHA P X F o
HER, IE 5 [F] RE X RE B AE A 28 7T 15 5 17 SR Y
SAMEEEDSTFN > MENMA B, #W
BDNF 7] £ B £ %0 ¥ I BE R RE o 22 138 05
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Alderson %1% 31, BDNF B & 5 NGF
bl A9 {2 2 P X RE B RE 9 2 e AR FF M 4k B9 2h
RE. /B N BDNF mRNA 8 & & & NGF
mRNA & B# 50 f%, #2/~ BDNF vJge{fEHF
L. LERWERERH S EAKER
KA ERRZY (LTP) M BF A E D
W BDNF By ik, M N-F ED- XKL HM
(NMDA) @957 BE T FEMT LTP A97E M
X REFE M BDNF gy # ik, %] BDNF 585
LTP R EE X 2. B4, EE
BEFEFE JIT A EHBY BDNF g RiA 2
BETXIE, $#2£/;5 BDNF W[ 2 57 i)
¥ B X R G vE sh 1
1.3 NT-3 iNZhee

FE K. NT-3 5 NGF #1 BDNF &R
Rl X Ao A R A ERY, HEMN
REBRESMMXEAREDS. NT3EBEH
B FE RER T 76 CA2 A MMM CAL FfE X
B, DAR K B R 4R R

KT NT3 EERMANHNEEE R+ iF
¥, BHMHRECER, EAMMIEERAHEL
EFRETFHfE, MEENETHEE RYER
HAGFTHEEEEEMR. NT3ERHNEE
BUTHAFFIE: F—, NT-3 £8P
ERMEHREBRENVHENEREGTESB
£, BRNTI3ENHZEREATFEMNBESL
AELBRPET EEBEH. £, NT3 ESH
EFY RN H) FiA B L NGF fil BDNF £ 518
£, EERILIENEIHA /R A TR 40 M 7E 40 i
W AT R NT-3 (ks BE SIS, 5
NT-3 5 REfE A e M 0 HE FREF LT
AL, R (6 0B 40 R A AT 44 40 i 1k AR
JIR 3 B 40

2 NTRARIEXRED

2.1 RHEEY

R NTHREBEDN I ERELES
RENER, MAREERES3H, BIMH
B2 NGF mRNA & BiAZ| Rmig, g0k
&M NGF mRNA & BEZHY i EFHRHF T L

Ft, {EHE/EX LM X NGF mRNA & B&E#H T
2. BDNF R EREME B ATHIRK, M
RERBNEHEE. NT-3 ERNZLSR
B, ZEZh¥) A AT NT-3 69 %X Bt &
F NGF # BDNF, {HFEH it & B 0 B BE #
R, BUSHIARAESS 3 Ff NT KEEERMRE K
F. HFEERMFEESE—R: $—, T8
AR BERES NT 09I e A L EiF 5
SEFHREM B B2, EREDYED
HAF 3 FNTHREBRER TN,
2.2 ®WETEDHET

1989 4E, Gall ZBI %k & B N NGF
ERREZWETAEENNFETY, 0K
WL E F BB BRAKIE (seizure) 2~3 h 5
A 5|8 % D K 2 F NGF mRNA @& #m 25
f, BDNF mRNA &t EH T L+ 1%, LK
BERNT REBWEMRREEREER &£
H&M TFEE NT WX A, i BDNF H
NGF RN ET, MEEEEFEHFK
# BDNF R A BHE L AERITERKERH
HRi X I ILEE S, B 4h, BDNF —f& b NGF
B ZIFFWRE, LHEERKEXFE
MERHAE. NT-3 mRNA 87 ELE A 52 1
SUAERENNEE, REEFLEBON (lim-
bic seizure) )XRFF—FE.W?%[M- H Bk, W
FAEXTI AN 3 F NT iAW ZEE R BEH A
Ok

L2540 th BB L B R 1 2 T E Bh kR i
M NT I REHER, mAMEHEERZA
WEFLHER (KA), BEFHFMP NGF #l
BDNF f %35, F NMDA Z##E i Hl A eErH
WriZ R R, T 3E NMDA K2 kiEH F HkE
FHEr X MiFS/EH, RBERAY KAESH
NT Fik 2@t 3 NMDA Z& A5/ (B
WELERE, EEFENKEDLS K LTP
fERTfEFER BDNF XA B A, HEE
id NMDA #&FESHU. BELREN, &
HNRAEREM, NTHEXFETAZ KAKHE
7, WREs NMDA 324k, [F 322
2T IE ShA IR AL 0 258 R Ay s mm U] I,
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RIE B & 35| A2 49 iR 9 BDNF %Kik 7] GBI
A AR R ER, E I NMDA fildE NMDA %
{A#% 57T BDNF ZFEMEEXIFY.
2.3 EEHFZAH
AaFEWERFENIIT NT B EEZEH
AF, AEATHENT ERAZEFEREHIFY
Pl T F 2/ B HINR.
2.3.1 NGF EH#FFEY. NGF ZHEH
FEIE4NIE T, RIEHRA NGF EEHMF
FIGEF5E 4 NN BFIE 3%, EX ML
B3l FHAFRAK mRNA 3§ F R, NGF EH
HRETE 4 AR K/DME mRNA, X &
mRNA /iBEEB N wmAR, HRAMHEH
SR NGF 428 C%. 7 NGF £ g
FHEILFIRVEH T, M FEEERES
LRl —24 B -28 i@y /F3 2 TTAAA, #Af
BERFTIHM TATAR, ERNARGSEBESY
MESI R, BFHERHER. BREZ,
NGF EF LR FEZ KM AP-1 55 &L
A, FIDNAEIZERMER REMLFE—-INH
ETFH AP 1 M EE SR EREEE T AP-1,
A 2By AP-1 45 & 8 b AT E
FLEEV SRR E K RE T AP-1 53
NGF ZF EshT LA AP-1 & &604, B
B NGF £ H ¥ R ¥ iL 5 1H 3 NGF EH &
B .
2.3.2 BDNF EFE¥FHT . BDNF & E
H B 4 NES WS R TR 1 ANE 3 WRAINE
FHM, JG&ERLABH BDNF EH; BDNF
EHEPZELEH 44N F3hT, #ExLF3) BDNF
# [ # AR G 307 7T 95 K 7E A F B X &
B EIVMAKELES, BSHLE N BDNF
EMER S IBEFHREIRE —EWHE
. HBFIMIMN mRNA B3 HEERSE
1K (P1) ESAMNREIERRMEK, HEEE
e, MARETFTOMN mRNA REBEDD
YRIEENEER, HEhLE2Z8A NS
B, BRRAEEEHX 4 MEBFHERHIANRE
HFEAZEHWIEFIE DNA K5, BETEETRF
EHFRMEETE, 25EIVRELBRTR

1 BDNF @9 A W08, Ay 2483, KA
FEME S BDNF EEXRARBEIHESE
&SRR . BT KA RMEESHR
1 BDNF £ 48 F mRNA W RE &, &8
KAFERREHIEFI. TMIMER, 4
AHEATERZEARTRAERA, &3
NMDA ZE A EEEFIHIE T [ B9
B ER, T NMDA 5X3E NMDA 2 &%
EHREREEED CAl KB THIMEE. B
i, KAiESA# DN BDNF f4%ik, ZEd
AFIM(E 5 # 5 R AR IS BDNF & FH A FH
BEBhF, e tiH¥E A BDNF 2 E # &
ﬁ[l?]-

2.3.3 NTI3ZEEFHFFE: XF NT-3 EH
MFEXEY, BEETEAL. BB EXER
ENENT3HEFRLEHEE RN EZHA
L MR NT3 RESHESEE LR
AMPMSNETF SPETFIAFIB) AT
BLIABEKHHETF HBEFD), EERD
B NT-3EH. /M2 FIAMIBAHA
ShET I ERFEFHMARKENERT, &
AFERFAMB. HB, NTFEFELBEYIE
FIAMIBEEHILNMRBUNEREFES
i, & SP-1#1 AP-1 Z5& 100 &, BRI 4,
EHEFIB LFEFEL N TATA R, #E
ST NT-3 M EEEHMERZY O UE S,
NT3 EHPERN G FHIESHERE
F. FAXEREEFH DNA FAIEheE i &
M, HEEFTRHNI 8 F L DNA K E§ ¥
n, XEEHFRHBEFNIESN TR, it
MAENT-3 BE FLEBRBALEER B TH
(silencing element) R 17 X B H gy ¥ R
ME.

3 NTEEHNE MR

FEE X NT RN TIRETF B R BTRA, A
IIREIEN TR RA 61T R LB R 7E
BEAYHE. B0, AifA AR A8 AE # 4 T i BB K
FEBEE 1 5 R B = 0% TR B AE S sk =
REFHRREN B EFFIE, NTHTHETX
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—RIERREHET, EHRXERERSZT
5®#MXESHEENKRYN, SLREE
MR NGF BB S iX SRR BE M S T £ 5
MFETS. AN, HEFHICIZER R iESH NGF
FRERER BRI Y ChAT Ry /K 7034 K AE Bl AE 3
ZuAMERE, HFEBTICIZEIHKE. B
NGF #F, BDNF, NT-3 fil NT-4/5 {86 & 3|
KB YER. i H, BDNF, NT-3 fl NT-4/5
MR ETERMMEEmM Z. XL,
EEFHEREF, MH2ITHREDRRER
FREBEMLIT, SAFHMHSTThRETH
T, AR EHY EREM S-BERKE
HBRGWERIT, B, FEEMESHET
WERETHRE.

LR, £ NT HEEENHAFKEEZ /i E &%
WRZEE, HinZEHROLLRE, BFE
NT & & 7E1& N #Y 2% 15 (7] 28 F0 I Ao B B 2 (7]
B, XHAECHEARERAKEREKOAT N
EURFEESHIE NT FiAKFHAFS Y
%, BZBETAIFZH RIS EERRHFTX
FHEHTAE.
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Function and Expression Regulation of Neu-
rotrophins in Brain. Zhou Anwu, Guo Jun, Du
Yucang ( Shanghai Institute of Biochemistry,
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Abstract

homologous to nerve growth factor (NGF) is

A family of neurotrophic factors

designated by the name of neurotrophins. They
play important roles in the differentiation and
development of nervous system and might have
clinical potential in the treatment of neurode-
generative diseases. The recent advances in
reciprocal but distinctive physiological roles of
the neurotrophins and their expression regulation
in brain are summarized.
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