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FEFI204 78T & 0, DR 0GR e s i B
bR T A b h E L, o
MO & oS EREOPREL#HE L BRER
Hifz i U b o Limie b % L,

FAFUSOME L A 1 B, SN 0B S h
Fodb RS A B S O R L e D, B
BA20 RIS L 5 &h, MHEEBSE ORI, #F
B U CHEEOTRIEIC R & hi
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FEpRREERE, (2) EEIERE. B) MEoZ=-o040%
CEGTESRAEB IS b0y, HFE-CF
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Actions of acetylcholine on vascular smooth muscles. Hirosi KURIYAMA
(Department of phanmacolosy, Faculty of Medicine, Kyushu University, Fukuoka 812, Japan)

I.b & < B

MBS 7 ML IR D 5 B EE
& T, ToFERITBAEMRE, & iR
BOTEZ 51 T B A8, BIASEEED 53R
RRIHRC X » TR VB —IISH L CWwic
V. CAERE Ll oI T LA S
{ O AETHEHEBRO X 5w E BRI
X > CHEHEENRE I T bl Tk
o,

MHRER D DI Ih B EEWE & LT
WEETIE A7 Frry v (NAd), Fo3iv
(Dop) % Co-transmitter & 1T ATP 2\ H
Xh, BIZREHEENSIZT7 252y v (ACh)
L & % & Co-transmitter & LT vasoactive
intestinal peptide (VIP), ATP ® %= o fh
peptides 2V Eh B Z ERMMBA TV 5B,

AR o\ Tk & UCl 7 B iR (E
EWEThHBH ACh o MEFREHERCOWT
4z second messengers & O BRI DOWTHE
BICBNMT5.

1. mEFEHOIMEEL Ca

PG O I B L T4 < OBF%EFE 1L myo-
sin BERALS 2T LT\~ 5 D380 1000108)
fhbdfEo Capin v 22V v (calmo-
dulin) :#E& L, Fh 4 v Vs — ¥
(myosin lightchain kinase, MLCK)  com-
plex # L L 34 v v 8 $4 (myosin light
chain, MLC) 281t L, Zhie X » T4 >
vMN7T 79 v(actin) & cross bridge T3
5 E\w5. ZoB X hiX myosin OBEER LA
IRREEETH Y, BRHCOHD Ca 24
HELTaMBR TS b e = v(troponin) i

FEE Lig\ 0 T actin iF#ALIC X % e Tl /e
Vo L LBZELT LS MEFES (RS
Biaaw) TIOHRDAZTEHPTER VIS
HELN T3, T bEF K, histamine,
ACh % NAd ##¢5 U CH4g: S8 T2 R
LT3z b hdvis b3 myosin O BEER (LI,
DU, WHEOFRE BB Lt &,

F foZ ORI TS E M £ ¥ (quick release
method) & X »THIE LR actin & myo-
sin o cross bridge @ cycling rate 3 J®4> LT
WB T ERG ot £ 2T Murphy Bk o
‘LA DIRBET cross bridge A% attach L7z
% % ¢ non or slow cycling OIREETHRA TS
e % “latch” state & I A, 72292908280 2.
BOPRC X VBREKEL7 T=A M2 ko T
Fed: Ui il B B GiERE) Ca o i
Lo TRAETHER (34 v v L BE
BitRE & oK) & Ca BENER L TLERT
BEENGER IR TR Y, ACh 2 NAd ©&%
HT5IEIARIKE CRETHINME L v b
Ca BREMNAB W L EM=274Y v (aequ-
orine) iV CHEE I N1, Zz T latch
brige OB L LT, FHEHTE—BED Ca
o g o3 Ca BOBWAE L WML
myosin OERILE LA T5. L LIEN
e+ % D1t second Ca dependent regulatory
mechanism »3¥E#:{b X )T cross bridge @ non'§?
or slow cycling ®JRfEC myosin DREEE{L7c
LEFRET D 4D Th B L\ 5818, =
second Ca dependent regulatory mechanism
it Ca-calmodulin-MLCK % X b 35\ Ca
RZME S OPEIBEETHRTTHBL, %
72 OBt Ca-calmodulin-MLCK R A3\ E#:
EIhABTLLRBELL. ZOX5F
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Ca BZM: % & DY EICITAER M T € myo-
sin OBE{LDOFE ¢H 5 myosin light chain
D 20K dalton #'E (LCy) 237 A 2D ¥ T
535 L2 bR TWB . ¥ 1P
¢ troponin ¥/ % 0 leiotonin®'5) 3 )
BRFCEE LWk, I B protein
kinase C DB§ 5L EE IR T\ 5.

MR El Ca 3EADERTHE I TR
b, 107"M Ll kDR (skinned muscle %0
M Ew X 5 Ca transient ORIE D Sl
EZrso gl Ca fHiz# 100nM &\ 5) TINHE
HFEATHONN, = Ca 3MiEEEN Lic
ER L L TEZBNA, BB X5 Ca it
A (voltage dependent Ca influx) &Z7A%51E
#efbiw X 5 Ca i A (receptor operated Ca
influx) X % #, FEBEN L CaiAb
7% LEEM couple LA, RE@FR%
AN UERAR XU Na 1 o+ vigE 0FEBkO#
e X BBSBOKER L LTORAMK 17 #: Ca
WAL ENRE TR, I gl Ca
FEER B Ca B b M PR CIIER)R
BT TS, ZOLIIGBBRTHEMLL
B Ca B ¥ LREEEWE TH5 ACh
NAd =X - TEA Ihi: second messenger
(signal transductor) iz X » THEEA I T
%. BfEMEE¥ 1 © second messenger & L
TOEATIOHE L LT Ca 2¥%, calmo-
dulin, cyclic nucleotides (cyclic AMP, cyclic
GMP), phosphatidyl inositol 1, 4, 5-trispho-
sphate (InsP;) <% 1, 2-diacylglycerol (DG) »3
bR TS,

M. ACho {ER#R

A. RaRE
1. i SF- ¥ A A Rl

ACh %EREPCEET 5 LEL OVEY
MEBCIEERETS. Ll NAd ®EFK
BCHUE U CistEg x 73 2o
BHgt ACh X » THEANEM a2 5 |
ik EEmsZRF (endothelium derived
(dependent) relaxing factor ; EDRF) a3k H

T RIS, = o BEBEESC/ER L, M
AT cyclicGMP % E4 LiitEr b 7cb3 &
V5306878 = oy EDRF ¢ B —#BETH D
WO W TR T b T 5.

A AH Y vERRE (muscarinic receptor) X
EE2NLSBEC LS &M, &M, OoBERKs,
HEh 5%, $ith b McN-A-343 2358
FMEIEYESE & L C, pirenzepine 23FEHIIK & L
THWBhTE Y, M, BEZKMEE, B
th, BEPTERMESCELL CTHHL, M,
HALT B o ekt U TEBRTE % b B
HR OB EETHEVWS. ¥ M, M,
& 5 SHE O b IBAL & RYBFMED S M-
M, L3 onBRMSE LcHE L HBHM.

ACh & RS *HoEEsm Ly,
FRBEBAEBELEVCEER DB, 2l
v FEBIR RS E, e, PEBIRT
BB, LT 2BHRTRKEEMCIEE
A a0, =Y 5 7¢ ACh
X BAEEMOE/ITE L LT Na oFfE#ED
B & KERo#InTtr h T hi48 &85
Brdibd. o@sEix CkAEHK
channel DiEMILIC X 53D EE 2 Bh 519,
FhL7 -2 3 v (apsmin) THIE X hh o %
o Ca #rELAh Mo 25md5 &#l S h
BB TH B0 LT Ca (KFEH:
K channel 7' apamin CHI%I X iz ).

ACh @ X 51 # vEBEOBVEEZE
2 LB LRRIGTH B REE A LIKIGT
B B DO WTHLE T patch clamp #iC X
o TR Ih 5. ACh X5 K-&
EERAERIGE GTP %72z GTPyS itk » T
RAESh, Mg %, HHAKER (pertussis
toxin, F7:ix IAP) c k- tHHishsoT
GTP (kT N F @ a-subunit 2NEEK
channel OFEHLLBEETS EVWIE 2 D
5305859 (gZop oy K, Kurachi 7¢ & ORI X
% & B-r-subunits » K-3%@4k w Btk 5% &
WA (RMER X B)). 5, 7y7T=vR I viF
F (guanine nucleotide) = Mg ¥ M, Z&
o ACh w3 2Bk 2MHT 5 & Lo
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bhTwb. fekziEnfEc GTP »MERHT%
WAL Z A O BB AR cH B2, GTP
TERC & » TEOMHPMEBRFIEN BT 5.
(CoWrev=Xey K ERMAETHS &\
5)%. - GTP kfFMREERAR 7 2 K
channel #i{&EM:AL3 %% & M, receptor %
BB EIe WL L &b LEL
bhad. T CHEAFNED X 5 AR
BEPEDOCTRSHOWRLNELTHES
5.

D & &g b B % & D PRI
it Ca {&#HM: K channel 3dkfkHH: K
channel & ¢ 3IELS AL TWw5B. =D Ca
fkfF: K channel iZffifa PSR X b il
i Ca #F#E+5c Lick v Ca ket K
channel OB 0 EE M EINT 5. % THIlRA
B Ca 8+ 5RF (k352 ACh %
NAd k- CE4 Xhic inositol 1, 4, 5-
trisphosphate ; InsP;) w X » € Ca #&kFEMHEK
channel OB OHE BINTS EELDbN 5.
&t ACh & X 285D A + vigiE» L &
MmEPEY (e, VEBIK) TIXRRS D
WD WTOMR S LETHA 5.

ACh 1w X % Bis Mk o\ QB NE R
Hic X v Na REEKFREDREAD 1 4 v BEE
TCHIE Licfsq Na @@tk oK, £
SR K EREO A GBS T5 2 &nE%
XhT\5. Patch clamp Bic k » TNB#HEE
HeoPamuiiE & LT Na 0B nsis% 28
THDdEELLR TS G EER, BE).
b = L BRES i ACh 12 X » TKBE®
OB X - THABT 3 EREIh TS
(M-EH)®. 20Xk i K-d@tkomd & #
EBREOERN EH 2 bh b IMEF I H <k
ACh 1w X % =D X & 7o K- B M I BT 3
LI TWgw.

ACh 2314 viEBERMEOEAL LS 7o\
TR & Rtk T B BRI o\ TiR 196041 55
IRV THEIRTW5%,. ACh © & ik
Lo agonist I X » Td HEE BRI IHE)
W?Eﬁlﬁfﬁk Eﬁ%ﬁ%ghf%TC16)17)18)44)91)

R = DB O T “B- I B
#:” (Pharmaco-mechanical (contraction) co-
upling) &FEXh Tk b, FERBOFEELH
MR AR Ca ok b 7ebT B2 bhi
(receptor activated Ca release). & DE I3
FEi% InsP, e CBIE U CHEME SIS X Seis
- VC % T\:90)92)95)9G)108)({3\’é52t\:).
2. PPE- ISR A AL

HERIERE © /) & WK $LME (resistance
vessel) TIXMHERIBIC & » T e j. . R RET
%5. E.j. p. R4 NAd i X 52 ATP
X DB E TG ICRET DL TR
», NAd @ X » C Il %98 % © y-adreno-
ceptor*V A HI L CHFH: 3% 2, % 7oik cotran-
smitter © ATP & X o TR % p I 3HE2
ORI X 5 B NEOMB Y NE L T5.
F BRI U VS CR—ED R —#
B BT is - ieBgikisy. ATP R g
L% & e jpik ar-XAFERZE (a,-adreno-
ceptor blocking agent) ic X » TEE% 51}/
V% a-B-methylene ATP 12 X » CHI & X h
6 é: l/\ 5 12)13)43)100) ( Lﬁ) Lﬁ;&&i a_ﬁ_methy_
lene ATP & BRI 7HERE TRV EWIH
HLhHoHM). cofEiid NAd OfF 2 &R T
HLDTIRAL e j p. LERICIET HER
el o8 (slow depolarization) i RER)FHH
B O LA UTRE L, o EE 5
P & b e ¥k @) Te j p. KBRS
IMEIE B9, Ul e . po iXFETHN
slow depolarization %34 L 7o\ L&A 55
(Tt ziferey FBREEKEER)CL o EE
K EEERcH H 3 % 28 e j. p. IR
bz o H 5 3 NAd kX’
pharmaco-contraction coupling @ 4 & Bk
LB b ddnn\ o,

e OEEMCE LR 2 5. Blek5 2
e WEEOEE - ACh 3, e j. p. DIFEEY
BATHN, BOELFBCI-THRET S
e. j. p. DIEBE S (facilitation) it FE %
L. bbsrALzD ACh o e ] p. 54l
e atropine i X - THIHI S5, &
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< ACh IR IER L CZEME OB
OMElETH EEL LR TWS. HERIRCIX
ACh omuscarinic receptor Dfiiz «, adre-
noceptor, prostanoid receptor (PGE,, PGF,,,
PGI,, thromboxan A,), opioid receptor % ®D
fb o MFFH & p-adrenoceptor D {RHERHFLE
Troepambh s, Ll ACh s
muscarinic receptor OiEM:(bLAEEBE S LY
DX 5 EBEETLPITRATHSD. ThILTRK
FER IR RIS L Th5 &b
SHEBFRERL WD THD. L Ll
B M &L e X » T choline
acetylase © 437 piE B X f T\ % (Burnstock,
FE) oTcHEMaT ACh A& LT
uf ACh H4HEMICHREEYEOBRE %
MERGCRALTCHTREEL B 5.

B. ACh [ k24l EH Ca & s
REBF

MR ACh 2 NAd ##51 X - T Ca
REBHPCHOIEERET L EXHBR T
5. ol Ca H#Hi¥ (Ca antagonists,
Ca channel blocker) @ 5 % dihydropyridine
%k (nifedipine, nicardipine, nitrendepine,
nisoldipine, nimodipine 7g &) X verapamil
#Efk (verapamil % galapamil (D 600) = dil-
tiazem i X » T mic, £ LT flunarizine %
bepridil iz X » T < ##] 2 11 %. Flunarizine
i% agonist IZ X A INFE T BE K L5 L v
LTS FBETERERIRT W5 Ca
EHIFTEAKAFH: Ca channel 0 ZGERI
MHT+50 ¢k /s < K channel % 43 L
(FEfLk, BB X5), & biilan Cafy
B HERATA2WER DL X R LT
647)63)69)101)102)_ ‘l“fhk’; %‘EIAChK’_I ZJ Ca.
R+ (EGTA 7)) ©R4eT 5 LB
I Ca MASCZAREEI X5 Ca KA
rsboTikicl, EHEEILE X5 Ca
B ACh W XA IEOARBEEZ bh
6 J: 5 v: 7‘3: - "C%’ f\:35)45)92)108).

B¥A T O # /> Btk (sarcoplasmic retic-
ulum ; SR) 7250 Ca M i3 B - 50 8 B

¥ (excitation~contraction coupling) D iEHE1b
X5 EELORTVE®T, Lk LEEHT
1318 17/NE (transverse tubular system ; T-
system) KK (terminal cisterna) 7¢ & %
FLELVwL, »oEBEME Ca Bl k3
7, MBWICHA L Ca @ X » CUkEsE
AEHEIRhS. L Lo ot SR 1E
Bi@Eidh, Wbhb¥ws Carcls Ca il
¥kt (Ca-induced Ca release mechanism) %3
BiL LT\ 5 EEX BT 5850528 4 1
2 X IBREEBIRC SR 250 Ca Bt 2 3mE 3
% procaine w#rb3 % LIEBIEAAIIFEE TS
NIEIT L F S h5 L, +#= v (sapo-
nin) % f\TYER L7z skinned muscle A ¢
% Ca-induced Ca release D#E¥L & e B R D
BohTWD™. X cEMEKEE Ca AR
X % Ca-induced Ca release LI c = D
BELEGACEB LT AER S D, Thit
Pharmaco-mechanical coupling % §E #: {3
EELRD. TOBEBIKICERD InsP; i
§£% Ca OB LB LBE L 05D Tkl
heEZLRS.
1. InsP, & Ca #&H

&< o MEFEHESE ACh ofb X »
C phosphatidyl inositol {43} % i&#:{k L InsP,
DG #EETHC ENTES. MEFRLHH
HafE 3% 8 '8 (phosphatidyl choline, phospha-
tidyl ethanolamine, phosphatidyl inositol,
phosphatidyl serine 7z S opE) » 2 4 E
(3~52%)8% L, cofR@Fs»4 L3085
ﬁ)v: 713: - -C g» fc1)6)7)72).

Agonist (ACh) iz X - T phosphatidyl in-
ositol 3, 4-bisphoshate(PI-P,) % phosphatidyl
inositol 4-monophsphate(PI-P )i phosphodi-
esterase(phospholipase C)iz X - ThiAk 5 X
, InsP; & DG %@L L, InsPy i35 hFh
D By Fé-¢ phosphatase i X » “C InsP,, InsP,
inositol LPiBEER{L XI5, InsP, oL
TAEWEEO CalgE (105~10-°M) Ci ks
W sEI M REI NS S Mg 3Bk L ik
V. 7rds InsP, 285 inositol & Tl GBI R
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BRI Ll hs. zoclifgs
& o T InsPy OB LB IH S h s,
% 7= DG 11 phosphatidic acid(PA)ic 52 & h
Zhix cytidine diphosphate-diacylglycerol
(CDP-DG) ~ L3RS hnh e o CDP-DG &
inositol 1z X - ‘THE V' phosphatidyl monopho-
sphate B Eh5%. ZoRELB%E L T DG
% PA 11 arachidonic acid %4 1L, O
B prostanoid HEELTH T ENTE D LW
5 1)6)7)72)'

ACh ##5+5z kb P Tt L
7z PP, B2sA U PA E2nd5 1L, ¥
7= *H-inositol “C 7~ A Ut InsP; Ep38in3
5% o Mg i3 & o RIS & W5 H A
e GTPyS R DRDOKIG% R T 5.
Fibe ACh ik b InsP, o@EArcd GTP
EEEOFRBRTRNNECH B0, MBI
Bz oRF LN LK pertussis toxin
(AP) w X » Tl s higwZ bbb AV 7 v
+ J v (isoprenaline) 7« & @ B-adrenoceptor }&
Mibic BAE Uiz GTP K FSET (Ni £/
12 Gi) LRRBHEYLI 2L D EE L DR
58, Lo Uk R Mifa-Criife e, Hdikic
Eeix Ni b Fifge IAP el S hbic v 53
%:‘. i) b 58)21)82)70)74)75)106)'

e Xtz InsP, 75 SR 788 Ca %4 %
TREME A FER T 5 o DT 2 D KR T b
Nic. 7EEEHIREEHG Ty A= YR XD
skinned muscle tissue K L, Fhic InsP,
HGTH L ¥Ca oMilANEFEE VR A T
59, oA o Km fEid4a3 8 E o 0.7
M Ch o 7®. F - skinned muscle tissues
wCa w & v k% InsP, #5325 LiUEY
Fer: Uiz, @ Ca Hii: SR 2250 caffeine
wxs CafhtHEF UM BRETH LD
foLavd b ii®. InsP, & P-azidobenzoyl
B-alanine (PABA)*Y 4L, SR 4 HE & &
& L photolize 35 & SR @ InsP-PABA
REECHEES L, FOHRCEE L InsP; i
SR 2@ b0 Ca Ol % &2 e\ (FHEE
Ao BB Ay PR BIERL U I BARE

g patch clamp i X b InsPy 2 #ifE A i@
BT % LMlan Ca gt 2 & Ca % i i
L, Ca 4&f#: K channel B n3fEE»1#n L
(KB, FE). 2ok 5k 21k ACh
omuscarinic receprtor {EME{LIC X - T4 L

fe InsP, pifmlaPRT K Ca &k d 2 & Loaim

LTWw5. L L InsP, pigfyik Ca w3
5T LITEIR (RAREE LI Ca 0f940
%) 2T InsPyic X » Tt x vz Ca ke X
- T Ca-induced Ca release ¥ 2 iEMLT 5
TENEZBRB. —ic SR b0 Ca ki
B8 1L T caffeine ¥ Ca-induced Ca release
PR LR FRBRFC I 5E 2 bhTwvs.
InsP, & caffeine i .5 Ca il ioo%% 7 253
BIlR & A\ C#Elgs3 % & procaine % caffeine
& InsPy s Ca BHOWHIER % b o0t
InsP, it X % Ca ki X b S EED proca-
ine #MEL L. UL LEES T Ca B
<o ACh Ui & caffeine IiEx k3 % &
ACh DIfEc & b {E§E D procaine THIH X
hic. ¥4 AChic k5 PI-P, o4 & PA D
BmarBiETs L, InsPy ek s Ca BilixH
e ZE 3 B procaineiR £ & » &\ IR E CHIH
L7z. % & procaine |t SR 2% Ca ok
BN B D H I HF, InsP, o @4 A gl
B Edhbms 2, = o procaine & X %
InsP; & BINHIC BT 2 ¥ M7 BT h
%% procaine OYER A B A& T % caffeine &
InsP; » SR 760 Ca MBI RSB LD
LEZBRS.

Z 0 InsPy wBE T2 E R & AR i ik
. ol xaf InsPy (1, 4, 5) Bl offiic ino-
sitol, 1, 3, 4, 5-tetrakisphosphate # pE4: X
54 T hbo isomer OMAEER I DO\WT
1% Neurblastoma®3?? % o F\ ik d 7o
Vv ety MEHRCHT S ACh K X
55N EDRF 12X 5 3 0cid/n{ InsP,
EEC X% Ca lkic X% Ca #k##: K cha-
nnel © B X5 & i, 7 2 BBk
Tk InsPy i3 EEA T h B b bk BB
CEAR IR DWW T X /. il
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[z 3sit5 Ca ke K channel & Jpikfitk
DEREDHHEEDER I D0 M e
K, SEILEMREEZLELTHEHETHS.
2. DG & &5

DG . phosphatidyl serine (PS) & Ca ok
# T ¢ protein kinase C (C kinase) % {1k
LCHifaNoE « oEH ##35. Ckin-
ase DA X ORHBABEIREIE AT
bhtTwb. DG & C kinase BT 5%
117 5 %8, DG 0¥ M E b DG o
f{ bz phorbol esters (7 & ¥ 12-0-tetra-
deconoylphorbol-13-actate ; TPA) = 1, 2-
diolein » i W THFZE A T fcdo iy T 5 19099072)
W, iR - KAEFEE, EEEMEAYAVUTRS
TESABENPIK X 5 & phorbol ester ©
fERE—E LI RIEB b his WeBEMEKFSE:
Ca channel® il &5 RERRE L V5H
L3455 L, ¥ K channel o#ig &5 %
&3 BNV e e FPIREERG Y
H\ T patch clamp iz X - CA F Vi #l
£+%5 L TPA 1 Ca B & (Ca inward
current ; Ic.) 2A—BMC N LKA T %
BELTONLIHTHHEL D Y, 20D I
oiEz ke C-kinase ® PS % +5
CER XS UREIRS (KERLEBAK
Cs & TEA #HMLTHRELL). £ D
TEA ofefizfifary Ca 0Bk L TR
Xhi. = DG ofeAs TPA(I0'M) ©
KA XINB &+ C-kinase © DG = X 1%
HAkx I oMBIER X I b T EELDRD
(Ohya, Y., Kitamura, K. Isenberg, G. F.{2).

DG = & 5 C-kinase OEMA{LD NG 3 k
FTReowT TPA #HVTY v FIBRIE
BIREATBETS L, 3I9ImM K-zt o
EoRENER L, BIERDDEINTS. L
2L 128mM KR i iiflEi g o & %4 L
#-. %z skinned muscle #{ER L CE 4 D
e Ca s Rt &% TPA o RE+E
245 LEKEE Ca (3 x107"M) 0B LI
BEIEA, £ L CERE Ca (10°M) 0B &1
WMl % ms L. IEEA-P skinned muscle 2%

Xi¥3 TPA ofe iz PS ofFfET TX hEH
CHRB Ui, Fo T TPA X % INfmiEsm & M
HEEBRMRKOER L EEER RV &2
RLT58,

X bz TPA © SR ~DfEH 2 BT %1%
iz SR oiExr Ca 1 + 7 72 7 (Ca iono-
phore) Ca 5 A23187 “CHEE UITZEAR X F T
B L. $Ticb® A23187 ixMifalc 1 %
Ca i AR {RH#ET 5 HMEBRE OB Mg
%% Ca ionophore fEFl X b 3L LA SR ©
Ca Frigpenm < T %. % & C©A2187 %
MR Ui C caffeine # 5 1© X » TIUE%F
ELWE ERHEDIBTK-IEERE S 2
% & TPA ofe ik A23187 LB X » THE
% 37w, Ticbs C-kinase Off#E{LI
SR DEEE LTBIRI N T ERR LT WA, £
TIHEACE X133 8% Ca-calmodulin-
MLCK % BT 5 7dic quin-2 ZHw
Tro®kroiiangh Ca BE2#HETS &
TPA & X BIEOZELxEE Ca BoZ{bL%:
Edftbhitvw &2 hoie. % fo adeno-
sin-5-0-3-thiotriphosphate (ATPyS) LB X
»TCalm X bl WIEELRE SR BT
TPA & PS %z L% TPA off HiE%
TEh - 1%, C-kinase »E#: (ki myosin
light chain (ML) o 20Kdalton & 58 % #ik
L, OB LIIEOIH LBEETS &
5ELHB™. LLindib TPA X5
BHH O RO TIEER S ¥ 2 UEEAE S
ODERC LB EELbND. BEZIEEHOR
BB O\ CARBETHS. L L phorbol ester
(% 7212 DG) 23 agonist i & % J¥ #i @ tonic
response (FEERILIC X B 7o WINFREESR ) D Fedk: &
BIfRL, T ha#R+5/EAs C-kinase OfE
FOARETHEL S LWHEEL DL (BE %
PREERE, FMEWR X 3). —iKk InsP, & DG &
MBI synergic fERT A EWEEL
B DM E F-—F ¢t InsP, D FE4: © negative
feedback control B BIRT 5 L WO HE D
B, BEEXINEDGR X - TEEL IR &
C-kinase % phosphodiesterase(phospholipase
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C) offic &2 El U InsPy o4 23063
a5 (BEEE, FREEERE, BE). L
ACh o 4 F{ER ORI HHIFEIER &3 il
TPA o IXFEEE <3 XIgTRHE L iElo 4
HZELD 5 HIKEE Ca i X 5 IEREERN
BHEBELTWBEASS.

3. ACh & cycil GMP

I & SEE 51 $1) % second messengers @ 5
% cycle nucleotides (cyclic AMP & cyclic
GMP) iz L S EE efF Al % 3 & B-adreno-
ceptor DIEMALIE X % cyclic AMP ojpg4: &
g & OBARIIAS RO TE b, ¥ I
cyclic GMP it e r O EMNaFIR A1 2 v (a-
human atrium natriuretic peptide ; a-hANP)
< EDRF 1 X » T S 97, EE AT
PIBDEFRZEE LTaB RT3, bbb
nitro-{t & # (nitro-glycerin, nitroprusside,
isosorbite dinitrate 7 &) % cyclic GMP &
DERIC D WTHE L ORI T isbh T3
6818081, Cyclic AMP g B30 fF (g
fRAE) LiMEFRE (Hig) Likskiey, cyclic
AMP o058 5 e, channel O BHERHAE
ERME R HCIBE S hisy. ¥ oiila
iz s\ T Ca REBIRRIL PR ClRES h D
POE o Ca ezt Ca gEBG% X b & Na-
Ca IR L VB T5 L3R TVBDT
ZOERROH CRERELRERY bl &
72 SR ~d Ca o & b & ST TR CIRE
ha. 22 CLHEFRBCE T 5 8-
TEHEAL X % IR Lg%k & L Ceyclic
AMP *#H LcRIGDZEE LTE Y EIFBZ &
NTE X 5% (%, cyclic AMP o MLCK &
T HIEROEBERCIZERE S T v
6 76))' .

ACh 2% cyclic GMP %475 &\ 5 #
NG TERGAE LR T, L L DEE4
AT A L k5 THAT A S
Lt ACh it & » CEDRF pig 3 h, *h
PR T cyclic GMP %t T 570 L%
ZbhTwh. T cyclic GMP ik ACh ©
E#ERC X > TEATHDTRIVIEAS S,

Z® EDRF 1 ACh oARikcbF7 vty
< v-II(angiotensin II), + » v ¥ v (thrombin]
ZOMEE 2~ OWE X » TlELE I B30,
7 o-hANP 38 ¢, EDRF L=t n{b&
WIETWENT cyclic GMP #pEat% L% %
BTy 5798080 % 5 EDRF 1= i)fﬁﬂiﬂ@ﬁ’c’f
WS HRT B LB DB kg E b
b TRFRDBE Ea ACh &V b re
) v (oxotremorine) OYEFDZEMNBLHERI LT
Wa (HEHRATE LA, #4E). ACh 1L iEF
B ik cyclic AMP a7 A HYER
BIRE T

V.t % v

ACh o & T BT TR\ T E
BRI v LAEMN B THRAN L. M
FRECOWTHE A2 DWFEI T iebh T0 53,
BtEE LM EIEECE L, ToMEY
BT iz OB I BB LT 5.
T TR 4 DB & Boic B LD SRS
wRWUThbhi: ACh ofEFwET 2%
RBCOWTDOR. £2C, 2 TEAMLK
NEOUENLEIEE TH D 0EMLEHED
MR AE TS, AR ) VERBRDT 3
ARSI MER S e d b ACh ot
T I BT TRF ORI A Y, &ML
¥ L OREENF AR LeBNeso
¥ NTB.
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LIBRARY FOR THE HISTORY OF NEUROSCIENCE
UNIVERSITY LABORATORY OF PHYSIOLOGY
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OXFORD OX1 3PT
Telephone Oxford (0865) 57451

SECOND ANNUAL REPORT OF
THE SHERRINGTON LIBRARY FOR THE HISTORY OF MEUROSCIENCE

The start of the Sherringten Library's second year coincided
very fittingly with the delightful visit of Sir John and Lady
Eccles on the 28th of October, 1986. Sir John spoke on this
occassion about his time with Sir Charles Sherrington in the
University Laboratory of Physiology, a talk enjoyed by several
North American visitors on a study tour arranged by Dr. Nicholas
Dewey. The Library welcomed many further visitors in the year
that followed, including some from as far away as California,
Japan and Yugoslavia, as well as many from Great Britain and
Europe.

An exciting development in the past year was the acceptance
as a graduate student working for the degree of D.Phil. of Mr.
Michael Miller, who will be studying the visualization of brain
function and will be jointly supervised by Dr. Edwin Clarke,
Honorary Curator of the Sherrington Library, and Dr. Charles
Webster, Director of the Wellcome Unit for the History of
Medicine in Oxford.

The year generally was a very busy one, with many large
projects well underway. Sets of photocopies of Sherrington’s
correspondence with colleagues, students and friends have been
obtained from Yale University (Sherrington/Fulton/Cushing), from
the Wellcome Institute for the History of Medicine



(sherrington/Sharpey-Schafer), from the Churchill Archive,
Cambridge (Sherrington/A.v, Hill) and from the Woodward
Biomedical Library, University of British Columbia (the bulk of
Sherrington's correspondence). Other smaller collections of
letters or individual letters have been received from Sir John
Eccles and Professor David Whitteridge.

The project of listing these on computer is well advanced.
Several hundred letters have already been listed according to
writer, recipient, date, and location of original. Dr. Clarke
has begun assigning subjects, or keywords, to each letter and
these, as well as lists of people mentioned, are being added to
the records daily. This will enable us easily to provide indices
of all these aspects, and search on any of the fields. A card
index of all individuals mentioned in Sherrington's letters has
already been started.

Dr. Clarke's support for the Sherrington Library has touched
every aspect of its development, and it is a very pleasant task
to take this opportunity to thank him for his contribution. He
has continued to advise on the purchase of material for the
Library and has answered enquiries from many members of the
University Laboratory of Physiology as well as from several other
neuroscientists elsewhere.

He has also made excellent progress in sorting the papers of
the late Kenneth Dewhurst, relating to the history of psychiatry,
Thomas Willis, John Hughlings Jackson, etc. Furthermore, he
completed the vast job of sorting through a large collection of
reprints for the Oxford Department of Pharmacology. At present,
Dr. Clarke, is sorting the reprint collection belonging to
Professor Edith Blilbring.

The Library will benefit greatly from Dr. Clarke's gift of a
series of portraits of physiologists and brain researchers, which
have been framed and will be hung in the Physiology Laboratory.
For each portrait Dr. Clarke has prepared a short biographical
legend which will greatly enhance their value as a resource for
the study of neuroscience. As well as these biographical
sketches, Dr. Clarke has prepared and is about to mount an
exhibit on the theme "The Early History of the Neurone". Also in
preparation is the construction of a detailed and annotated
bibliography of all Sherrington's publications.

Along with these projects for the Sherrington Library, Dr.
Clarke has continued work on his book with L. S. Jacyna on
Nineteenth Century Origins of Neuroscientific Concepts which the
University of California Press hopes to publish in the Spring of
1987.

The Library became involved in the Physiological Society
Meeting held in Oxford in September, when the Librarian
interviewed Dr. H. Blaschko about the work of Otto Loewi (1873~
1961) as part of a presentation given at the Meeting. This was
part of the programme planned to coincide with the 50th
Anniversary of the Wellcome Trust. The interview, recorded on
video is preserved in the Laboratory. The Sherrington Room
itself was used for the historical Demonstrations concerned with
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the history of Wellcome Trust research in physiology, held during
the Oxford meeting.

Intensive effort has been expended on the project of
obtaining funds needed to secure Dr. Clarke's outstanding private
collection of books and papers on the history of neuroscience
for the Sherrington Library. 1t is extremely gratifying to be
able to report that significant progress toward this end has been
made thanks to the generosity of the British Library who have
made an award from the fund presented to them by the Wolfson
Foundation. We are grateful also for a further donation from the
Godington Trust. It is hoped that the target will have been
reached by the end of 1986.

The Library has continued to acquire material both through
the generosity of benefactors and through judicious use of
initial grants. One gift constitutes an especially delightful
addition to the collection: Dr. Nicholas Humphrey has given the
very fine copy of Sherrington's The Assaylng of Brabantius, which
Sherrington himself presented to A.V. Hill in 1939, 1In the front
cover of the book is the letter from Sherrington to Hill as well
as a ncete in Hill's nand recounting the story of the reviewer whc
said of the author of Brabantius {then 78 years of age, knighted,
and Nobel Prize-winner), "Mr. Sherrlngton is obviously an
intelligent young man with a poetic sense.” 1In his letter to
Hill Sherrington writes, "Your mention when here of verse by some
intelligent youngster has brought before me that I never
inflicted a copy on yourself. I would not have you escape, so
will you please accept the accompanying”.

by Pierre Flourens (1794-1867). It is one of his less known
books but contains an important summary of his basic
physiological beliefs, as well as those of other outstanding
physiologists. As such, it represents a very fine reserach tool
and excellent addition to the collection.

Many people have worked very hard over the year to help the
Library move towards its aim of becoming an active centre of
research, and it is appropriate to single out for special thanks
Lord Dainton, Dr. George Gordon, Acting Head of Department here
for the academic year 1985/86, Professor W.C. Gibson and Dr.
Trevor Hughes who have been especially assiduous in giving of
their time to promote the work of the Library.

With continued encouragement from those interested in the
history of neuroscience, both in Great Britain and abroad the
L1brary lcoks forward to its third year. Certainly the most
exciting foreseeable event will be reaching the funding target
for the purchase of Dr. Clarke’'s collection. Once this has been
achieved, the task of cataloguing the books will begin and the
computerized system developed will prove very beneficial in this.
Work will continue on the listing of the correspondence and the
development of the authoritative Sherrington bibliography.
Further contacts with various libraries will be established and
it is hoped that the summer may see two longer term visitors
using the Libarry. The success of the interview with Dr. Blashko
has encouraged us to consider conducting further interviews and



it is hoped that this programme will get underway.
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By the end of

the year it will be time again to think of securing the support
necessary to continue the work on cataloguing and listing, and
also with the idea in mind of possibly arranging a series of
talks by eminent neuroscientists to coincide with the 150th
British Association Meeting which will be held in Oxford in 1988.

The Library wishes to thank all those who have offered help,
support and encouragement and hopes that your interest will grow
as the Libary itself continues to develop.

C.R. Martin
Librarian
November, 1986
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