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M E (5 S 7% B0 T (SBERRIRT 5 IR BCH B B LA R 2 ARy R A
B BEAS S5 % (purinergic signalling) RES SHLRAR R E LM BRHH T, B KL
KERELZREH TR ETRE . FHik, R SEEE K P1.P2 K8 B8 5w B
HRHZT YR, KT P1.P2 324K W7 BY B 38 381 38 3 7 F 3 B 500 B A 980 A6l B L A AT
#o AERE-VBEARKUN ARG EESHIHERSHRN L HE, THESHK
2 BB B A B B R T L R AR R A B BT ST A I RS 55 TAE B FIBRE
BT AR SEHEMERZ A,
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Purinergic signalling (i. e. ATP acting as an extracellular signalling molecule) was
first proposed in 1972, after ATP was shown to be a neurotransmitter released from
non-adrenergic, non-cholinergic nerves supplying the gut and urinary bladder. Howev-
er, it failed to convince most scientists for the next 20 years, mostly on the basis that it
seemed unlikely that such a ubiquitous molecule, so well established as an intracellular
energy source, would also be involved in extracellular communication. It was only after
the receptors for ATP were cloned and characterized in the early 1990’s, that it became
widely accepted and is now a rapidly expanding field. There is now evidence that ATP is
perhaps the most primitive extracellular signalling molecule, emerging early in biological
evolution and purinergic receptors are widely expressed on many non-neuronal, as well
as excitable neuronal and muscle cells. Recent studies have focused on the physiological
and pathophysiological roles of purines and pyrimidines and purinergic therapeutic strat-
egies are being explored for a variety of diseases, including stroke and thrombosis (clo-
pidogrel, an antagonist to the P2Y,; G protein-coupled purinergic receptor mediating
platelet aggregation, was Drug of the Year in 2007 and made 8. 6 billion dollars) , pain,
bladder incontinence, neurodegenerative diseases, diabetes, osteoporosis and cancer.
There is much current interest in studying the mechanisms underlying long-established
Chinese medicines and it seems likely that some of these involve purinergic signalling.

The present book by Shangdong Liang should provide a powerful stimulus for such studies.

Ay Bt

Geoffrey Burnstock PhD DSc FAA FRCS(Hon) FRCP(Hon) FMedSci FRS
Royal Free and University College Medical School
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A 1929 4F Lohmann & 3 ATP 4+ FLURK, ATP KB E—FEENERY
FE. 20 {42 60 4£/R, Burnstock X HFIHELEHH FRINELE DRI ATP IH 7 H
[ 38 LR L AR R RE AN AE SR AR 22 S R , 7] BE W3 2245 S (BN B2 1 8 UL 46 4
WK R T MELX— R B, Bt ATP B% RiX— KN &3 K. 1972 4F Burn-
stock BUIRHE T“EREEMZ2”, I\ 0 ATP iIERNE—F S 5E 58, @AW A
UM AEfL AR 5 A BTG 3. 1978 4F Burnstock 1E 45 “ M BB 324K ” (purinergic
receptor) B, “IE 34K ” (purinoceptor) , #AMISMAIEM IR . —BFRRIRTT . _BERRAR T 0
SRR I (BB R WK OE . S BE MR ) MR Y B E MBS RE(R 5 T (puri-
nergic signalling) 2+ F, B E WA B E R P1 24 GRARRE 24, A 240 f1 P2 52
K (ATP.UTP RIERLUMERNZE REEENNER. BMES TEYERREES
LRSS bk, RS RE SRR NPT RER SR AT ZENR. AREE
W, EREESHISS T RRAERAZEFR N —HERRBEEHRERRRBRETH
R (Nature) B} (Science) FIMZEIT (Neuron) FH R EZ &K L. HRARAESHRER
% K AE RMEANAR SHARD, BN 5®BRE S %S o FrEARBEEEAERTARR
PG e T W I 32 AR = A THRBBORE , BEPR A T aX S0 32 4 H B b 9 3R T 1 DA T i 3 0 14
PR, KERPIR BRI 5032 (AR 2R 5N BT 1R $TH A A SR C IR 5%
RS B S 4 T RIGR LB QR E RHAAERZEY &0 MERRBBIR ATP A
FRIERIT P2Y o RAAFEDIH A TR IG SO R REAL ) . BT T REEMIEAT P1
5 P2 324K T0 R A9 B 3h ) A4 IR R OURT A i B X 26 32 ok W B A Th 8K, T A W BB A
BFEITEY . A BEENBERRESHF(BEERHEREESH IO T RHE
AR 5EREREMINEMER , W EAEMEY AR TES RREART KK
BB T A AT A R R B R PR AR B2 WG R UL B
B 5RBHE N ARKE N NFESBEE S5 0T R HAEHZ AP A m
TR IR M — AR HUT, EFF R T ER A AR ¥ E SR N BB SH# S
DT B R4 R T KBS, RE T RFILER I RRE i —E Fesrse %
BHRE TAY., REMNENEULRHERERIRFEE0 8 SR PR Burn-
stock MBI AABERF. MEWMES| EMOBERINSE T 163, IEN Burnstock ¥4
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R B RS — KB BB KR BT BRI AT B W AR BULE AL EITE
PR R BRI RIERGRRE S RS0 FEYS R AREY ¥ RN A EE & K F
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RSN RS (R — BRI B RR AR A = B AR ) e (B RR PR
=RRRES REENE ST, B E WK E RS e 2k R EEEMNNE
A, R FIELE (S 555 o F RIAE 2RI R IS 8B 5 5 % F (purinergic signal-
ling). EMLEYWES5ESHSMARIET 1929 4, X8 Drury #1 Szent-Gyorgyi &
YRAE B RS 1 R AN AR 7R 4 B S MM PR B ELAT B B A9 A6 7 2R 38000 . IR Bk IR IR W 51k
PR BB 28 R A B A B 47 T S B R , R BR T B A 1.0 3RS0 R A i
BW'EIhRE%VER] . 1948 4E Feldberg fil Hebb X iFHH : =B IF H (ATP)ZEH FHZH
Fniﬁﬁ,ﬂﬂﬂ(mﬁﬂ‘f ATP W M4BT L RXBM BT MBI, 1950 4E Green M Stoner
Si88 IR R T MR A MR B8 . 1954 48, Feldberg il Sherwood HF 528 % P9 ¥
51 ATP A3tk B RBIRAY A . 1957 4F Boettge B AR T REREFBRELEY
TEAMRI A 3R X 5 EAE I R YT R . 1959 4F Pamela Holton Z 347 RIMARE-3h
BRI AR M RTBEH ATP, B— IR ATP W RBR—F M. 1963 4F Berne #:
BRSO USREA XK Y KA. 1964 ¢ Hashimoto 5 & 31 =B8R
FRugnE (UTP) .G L B . 1962 4F Born WLEE BIBER 2S 4 AT 51 Mo /M SR SR . 20
#48 60 44X, Burnstock R EFRH AL B LRI TR PRI ATP 74+ 3 8 B i# 7
B HUEEE bR sk AR BB M 22 SR , 7] BELUT 4 22 15 (B 6 e S 3 FULMSC 48 14 T K 2
FAIMHX— R, B R ATP 2465 b IR E S F0 3k RE 5 88 #0485 BL Y i 48338 I .
1972 4E Burnstock 3 YR7EC 25 B2 4538 ) (Pharmacological Reviews) Z&5& F#H T “Eng
¥ 224558 % P4 (the purinergic neurotransmission hypothesis) ”, 1A X8 M GE M 22 K] F &0
B/ ATP Y — R . B TEABBRYRAXBFEETHRA, AMTHRREE
A2 R, BE 25 45 T F e BR 7a ket IR 32 4k, B e AR iE % 3
ATP ¥iE s F a3 1k, B A58 TR TYEA B RFHT. 1976 4F Burnstock X
FIAT E IS RS, BB EF ERENA M ATPEERER &M ILE) R I8
JEBRE(Ach)F1 ATP(ZERERBE) 7T LASLAEFF JEREMK . 1978 4F Burnstock IE K fir45 “IEMe A8
/& (purinergic receptor)”al“EmM 34K (purinoceptor) ”, H ¥ H X 435 P1 K (SR FR iR
2, A K IRIFERNZEO F1 P2 2K (ATP RREALMERMEZHOBRE R, B
BB R E P2X 1 P2Y B FE W RIS, SR T P2T.P2Z.P2U # P2D 5T

LB 4 1 L




ENRE S SRS TIRE SRR

R, kg dr 4 BT FL » Abbracchio 1 Burnstock R #8532 {4 7E 24 38 2 5 4 Y4k 27 J7 T B
KSEN P2 2k 4N TS BIEC AR T B T 1 2 Ak (P2X 24RO 1 G BRI ZE
(P2Y Z4k). HEFFZ5 HEE 4 4141 (TUPHAR) # — 2 HL {5 W 28 32 4k W & O P2Xn fI
P2Yn,2X fl 2Y RE B FHER, LlEa 5E 504 EERE, FattE 7 HMmN 5 &
RO . AEAESR A SR — 25 7% B M 0 A% AT N A H RS 2 W AR P S 4R Y T T IR
BB 32 ik (purinoceptors) , BT X 5 K M 55 W% BE 3% 4K (receptors for purines and py-
rimidines, P Z4K) ,JF 8K P 2k, KEMHIRARIERRESEIEEMEYRETR
AEEMEBAREZE X, Bk ATP SER S (E 5% 0T ERZ &G P1
M P2 2O MBS EEWSNZ BN IZEMR. ‘

£—1 FRRAEREZENDE DT
SHRHESSE®S

1978 4%, Burnstock 25 & 3 TS24k 304 H4> 5 P1 #I P2 A R%,P1 ik E
B RN IR, NIRRT 2K P2 ZhR—2 ATP 24k, 400 P2X(B FHEER
O F P2Y (G BAMBBZM .

— R #H X%

BRI AVE P 5l A T 40 B 2 T A iR 3% 4 (adenosine receptors) 412K .
BEZAEETIEASEHALNRERT, BNEHE 4 HETZEER, REHE A
Aon Azl A 324K (3R 1-1),1989 SE43 B HH A fll A, ERIF E b DNA, 1992 £ AT
B, BRFZEREORRERERAKN G EABRZER. RHZEN NHIA 7~13
AR, T C A 32~120 MRE. REREEET 7 MK E B R E B (TM)
X, B ER KAH 21~28 NMEER. BREZEEER N KR T4HsMY,C K
P57 T 40 B R B P D0 . B X 4 1y = AN BB TR AR BRI Rk R 4.
R HusbFREE TM4 F1 TMS 2 JRIEM , T M0 5E A BRI ZE T™5 A TM6 Z 138 . A%
MEIL YR E RS 317 ~411 M EERBE, o $BIE 4,5,6 R A BIE AP RE
B BARIR MBS o WRBE 4,5 B X A = 44 & B A (B sh R Ands HumD 45
B

11 BREZRENHBKE

K5 /2R T A Az Az A
ZHAZD '
HEMNOKE 326 412
X T RE 36.5 44.7 36.3 36.2

(Mr/kuw)
EEAID
A= 1g32.1 . 22qll. 2 17pll. 2 1p13.3
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250/ Z WA A, Asa Az A

NET 1 1 v 1 1
frese |

GEH G1,Go Gs » Goy s p21™ GssG, G1+G,

R ACY ,HCA, ACA ACH ,PLCA ACY ,PLCA

K* 4 ,Ca* ¢

Zm

WEVEMEN  CPA;CCPA  CGS-21680;DPMA %  IB-MECA;CL-IB-MECA

PEEEMEFEYIR  DPCPX;BG9719 SCH-58261;ZM-241385 MRS-1754  MRS-1191; MRS-1220

4imE1) ; AC. R RRFFLEE; PLC. BRI MG c;@A:Nﬁ-ﬂ‘&}ﬁﬁ;OCPA,z-ac—m-myﬁﬁ;ccs-zmso,z-[p—o;
ZHOFEZ TS -N-Z IR DPMAN-[2-(3, 5- R B H)-2- (- 3 Z K 1R 47 IB-MECA, 1-{6-[[3-8
30 B AL 14 A0 T-OH-BEN-9-y13-1- B 45-N-FI 3£-B-D-rigofuranuronamide; CL-IB-MECA ; 1-[2-48-6-[ [ 3- B2 [ 2]
H R - 9H-BEP-9-y1 ]-1-1B8 48 -N-H 2&-B-D-rigofuranuronamide; DPCPX: 1, 3-4 #-8-3F [R BZr% ; BG9719, (S)-1,3--
PI%E-8-[2-(5,6-7K 1 #5) FBENS s SCH-58261 : 5 3E-7-(2- K 2 BE)-2- (2- Wi Miknd ok AL (4, 3-e -1, 2, 4- =R 1, 5-c]
WELY ; ZM-241385 . 4-(2-[ 7 2-2-(2- 5D [1,2,4]=mFA[ 2, 3-a]( 1,3, 5] = B#-5-ylamino] Z. fe 45 ) 2K B} ;s MRS-1754
N-(4-%8)-2[4-(2,6-—4-1,3-—F#£-2,3,6, 7- W04 -1 H-E-8-yD KL K ] Z BE#E : MRS-1191. 1, 4-— 4 -2- 1 36~
-4~ (K Z3)-3,5- AL IE B s MRS-1220: N[ 9-40-2-(2-0k D [ 1,2, 4] = B[ 1, 5-c o mhsoik-4-y1 13K Z Bk .
TS TR L]

A ABREZERYRTEER, Ko TR0 34~38kD fl 45kD, Ef1#A 7
MNERRIHEEX (TI~TVD , B4 o SRBEHI AL, 38 3 4 BSHEF (EI~EID #1 3 A Ml iy
WIF(CI~CIDAHBR R . BENMINEEX & ML EMMF AR, ThREEOHE A
1 CESENBEMRILE R, FFEARSS5ZA-G EAMEIEA. B Af A, Zfkiyn]
3 Na™ J87% .7 HIH KR M KRB — 207 2075 Na” ERH (R Ay Asp55, Az L Asp52).
£ TVIFD T LA HEAMBRE, WS SRK-ZEEE M. Al A, 324k TULUS #R
IS AEA 14 119 MEERBRE(E 1-D. AJBRTZARE G EABBKZEAR
e, R 320~340 NMEERRARK 7 WERBEED . ARMRE AREZEH —ER
RIS, KBS ARG LS A% RARE 1-2), ARHESENBEX (TMI~TMD 5
HAFAILH 3928 61X FEFS, M5 P2Y 2464 11 % ~18%MEIEME. ARTFZ
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