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Tab 2. Simulated concentration—time dain obtained
from formula [2] and analysis of resslts (FD/V =
1, K=K =K = 0.5

Concentration with

n  Time Cencn 5% rapdomerror A °
1 0.25 11.03 11.03

2 0S5 19.47 2044 0.199
k] 1.0 30.33 28.81 0.647
4 20 36.79 36.79 0.422
5 4.0 27.07 2572 0.512
& 6.0 14.94 15.69 0.447
7 80 7.33 7.70 0.499
8 100 3.37 3.4 0 500
9 120 1.49 1.42 0.548
0 1640 0.27 .28 0.477
i1 200 0.05 0.05 0.436
12 240 4.01 0.01 0.448

* Calculation using formula{i] according to concen-
tration with & % random error

WER, E et WRSEU 601HE), & A
L 05 ik{l, & A\ ZFATHHEN
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ABSTRACT Daoc Gong Teng A (BGT-A), a
cholinergic tropane, was first separated from Erycibe
abtusifolia  Benth in China in 1978, 68—Acetoxy
nortropane {(6—~AN), a new tropane analogue of
BGT-A, was synthesized in 1983, in our university.
Tropanes are generally known as M—cholinoceptor
blockers, but 68—AN is a M—cholinoceptor agonist.
The levorotatory 6f—AN is an active form that has
been proved in biological and competitive binding test.
The receplor binding experiment of 68—-AN were
compared with those of M-receptor agonists
{oxotmemorine, carbachol, BGT-A and
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pilocarpine) and antagonists (pirenzepine, gallamine,
atropine, scopolamine and anisocdamine) on 4 different
target tissued.  The affinity order {pK, ) of 6f—AN 10
4 tissues (heart.cortex—hippocampus, tleal longitudinal
muscle and iris) were 7.7, 6.8, 5.6 and 5.5, respectively.

6f~AN improved performances of mice in
three—arm maze. Dawn-—step tests suggested some
potential nootropic effect.  68—AM decrcased the
heart rate and cardiac contraction, increzsed the ileal
longitudinal muscle  contraciion and pupil
constriction.  All above mentioned biological effects
were antagonized by atropine.

In receptor kinetics studies, we found marked dis-
crepancy between pD, and pK; . “The stronger the
agonist, the larger the difference” suggest that differ-
ent biological amplification systems are involved.

Study on the receptor regalation showed
surprisingly a specific subtype receptor regulation and
66—AN gave a downward regulation on MR
subtype only. Qur data show that 68—AN,
gallamine, oxotremorine and carbachol zre M,—R
subtype sclective agents, while pirenzepine and
pilocarpine are M ;—R subtype selective agents

KEY WORDS nortropanes; cholinergic receptors;
heart; smooth muscles; ileum; iris; brain

BE f-ZMEELPREGI-ANE M-Z8/E
WREM-RIBFEM RN, HFESHRKM-RE
&, MR mERARS TS S 58
HLR, HRIEW pb, M pk, ZHEESLEWNE
PERIE . 68—AN 0 Fh R0 FE AU AL
B>FEBD>HAN B 2Ry E8ids
6—-AN M M,—R T %353,

ERIE EPHE; MR E; OB, TR
b, MR B

f1 2~ B H #E (Bao Gong Teng A,
BGT-A)R BB XFEFHEANT 0B
{Erycibe obtusifolia Benth)¥ 8 9L ¥ 8K,
HALEB N 2p-B X - ZMEALZH LK
{2f-hydroxyl—6ffi—acetoxy—nortropane).
BGT-A N&¥ M-R #3i#, ZE5HAKRE
AXEBfEcHmITRBE H FHEYF
BGT-A R A, WELEHHERFBHL
., SR EMEREMNY, SALYHERE,
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% 44 6f—acetony nortropanc (6§—AN),
RS VT NE . BMTRSS S,
FZHEWHFER., #£—PHFITHELGHER
e ¥ E BTN ZEET.

H
Tropanes R, R, R,
Tropane -CH, -H -H
ofi—Acetoxy nortropane ~H ~-H -AcO
(6F—AN)
2f—-Hydroxyl 68—Acetoxy -—H -0OH ~AcO

nortropane (BGT—A)

MATERIALS

*New Zealand % 2.5+ SD04kg &6, EH
BEAVE 21+ 38, 6. Wistar X 2041 36
g. 5. KKK 309+50g &, mREFWHH
R,

[’H] Quinuelidinyl benzilate {*H] QNB)
1.44 TBq/ mmol Amersham England b
carbachol {Car), {(Pil) X
oxotremorine {Oxo0) Sigma /=& ; BGT-A 5
68—AN R I% £z fb F #H U E B i¥%; scopolamine
{(Scop) L R BE*EBE ™ §h; pirenzepine (Pir) b
MRS HIEG T #X; anisodamine (AniyBLM B
S &G ™ H; gallamine {Gal) £ E Specia £
[P §&r: atropine (Atr)# physostigmine (Phys)
210 4 L A AR

pilocarping

METHODS AND RESULTS

6f—AN BEX RBEMN EHRERE M
BEOF T/NEIR 09 BGT—A B ATEED, A
T4 M BGT-A RIEFEERD 66—AN 250
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JEREBH 3 TRHE H6-AN, 468—-AN
T d-68— AN, 5T B2 17 G 77 4 4 ol 0 B
AN F & S5PHIQNB B ERK, B
P L AR R AEKEE REFEH AR
F6—AN 5 di-6p-AN bk A B EFEX R, M
Tab 1 fiR. di-6—AN 343 #[*"HIQNB
FTi§M IC,, & H6f—AN I {&(Fig 1).

Tab 1. The pupll diameter (mm)} of rabbits treated by

001 % d-, d-, and !-65—Acetoxy mnortropane
(65—AN) as compared with the diameter (mm) pretreat-

ed. n=S, x© + SD. °"P>005  ""P<005,
**tp<0.01.

Time (h) d-6§—AN [—68—AN di-6f—-AN
0.5 0.30+048 —467+047""—3.58t086""
10 —040+0.65" —4.3410.57°"-330£0.77""
2.0 —025+047° —30.95° —225+1.19"
4.0 0.40+0.49° —0942041" —040t042"
Salivation 0/5 5755 1/5
Defecation 0/5 3/5 2/5

Intibitien Y]

it

1 b

Courantaation (-lof molsT.)

Fig 1. Competition binding assay of J—6—AN(® },
65—AN(O} vs [*Hjquinuciidiny) benzilate.

i M—R 3hh 05
1 REEEE AR R 3 1D R B (EEG)™
5. 3 M-R 514 Scop0.02mg / kgiv, HP
DGR SRR, AR 90 min G EY
20 min J5 ] Phys 0.2 mg / kg iv & 6/—AN 12
ug S kgiv, BIZds EEG, BIBRZ 4L
|, 68—AN 5 Phys ¥4 Scop B & 1

i, HESERS FHE 6—AN:Phys & 1:12
(FF A L% HD.

2 RHET. ERBY R 160 B,
4 10 1, 23] ip 6f—AN i Phys & 3 4~
K4 008, 010, 012mg/ kg 24h J5ItHET
*E. R, ASAEER NSHEH
HL6f—AN T Phys (1, BRI ¥ o1z
Bt RRBRBKE UTR-BXAK(Fig).
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Fig 2. {A) Number of stimulations (three—erm Y maze
method) (B) step—down Iatency{s) (step—dowm test
method) by ip 65—AN amd Physostigmine vs NS.
r=10,x £SD. "P> 005, ""P<0.05, "*"P<0.0L

3 KRAE®D RS E*PHIQNB #5
FH SRS S5IRMA M-R #H
68—AN, Oxo, Pil, Car, ### Pir,
Gal, WEZH MBI SW pKi(E Pk E 13k )
R Pir>Oxo0>Gal> Pilx 6—AN >
Car, FRFI4F. PinGal WEMA KR
28:1(Tab 2.

s ARE M=R ZVETR

1 BACHE M-RAHHEBRE B
BRI LHE, BTHER 95%0,45%C0, KiF
oy, RATEHEE 2T, BHEIL-3 =iEdE
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Tab 2. pX,
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values of 65—-AN, pilocarpime (Pil), carbacho! (Car) oxotremorine {Oxo),pirenzepine (Pir), and

gallamine{Gal) In the displacement PH}JQNE binding assay on rat brain and heart M—receptors. n=13, © % SD.

Pk,

Drug Brain “b _ Heant b

68—-AN 638+ 0.05 i0s37i 0002 795+ 0.00 09423001
Pil 6.50+ 004 0.9073 + 0.001 6.51x00!) 02191 +0.10
Car 590+ 004 1.3413 20 050 7.14x0.01 1.2090 £+ ¢.04
Oxo 7.59+ Q.01 L0510 007 789+ 0.00 0.9269 £ 0.01
Pir §.12+0.00 1.0420 % 0.050 6.76 002 0.9614+ 0.08
Gal 6.6710.02 10176 £0.100 787t 0.00 1.0127 2 0.0}

*b = Slope Scott’s regression formula

RN, FRIORLFHEOUGE I RER RS
A+ M—-R #zh# 6f—AN, Oxo, Car i
B FRWIEEN AL, 4R eR ARG
S HIL IR i 1 A SRR L. RN i
e, =#M pD, —HER RKEH > 5
H(Tab 3). ] Pir 2 Gal FERE=ZZMIER.
0 530 = W 45 ) 2 18] 1) ) B G B B 25 R (Tab
4y,

Tab 3. pD; values of 6§—AN, Oxo and Car onm
{notropy (Imo) and chronotropy (Chro). n=5, x £ SD.

pD, Antilog
Chrenotropy pD,(Tno)*PP;(Ch_rO)
6-AN B6l11000 7.78%0.01 5.8

Oxo 888000 B2l x0.00 4.7
Car TI5£0.06 6612003 7.8

Drug Inotropy

Tab 4. pA; valees of Gal and Pir for 65—AN, Oxp and
Car on inotropy snd chrowotropy of guinea pig
heart.

Antago / Ago n Inotrapy Chronatropy
Pir 7/ 68—AN 3 6202 0.06 585+0.39
Pir / Oxo 4 6.94 1+ (.58 677042
Pir / Car 4 5.83+1.04 5961+ 0.74
Gal 7/ 6§—AN 4 6.03+£0.63 6021004
Gal / Oxo 3 5842027 S5R5+0.33
Gal / Car 4 591 £0.16 590+ 0.42

2 BACEMNMEA DD TR
FIXEY 6—-AN 1 Car 341 B A B0 B4R T
S e Bt FRAPDYE LS e, HEEM
DEEG R RAEYWERPLFAAME APD,, 1

HRER AL VHEB, 68—AN I} APD,, HinH
FEW Car AP PR (Fig D HH
68~AN I F it e 0.048 ymol / L I E 0.48
gmol / L, Pir ¥Hi 68—AN {4 APD 94 H
& (Tab 5).

|

Elortening vl AFL.,
- -
“

L
R
O
s

i

x
3

. i
Cnovzalretion log vl s [

Fig 3. Dose response curve of shortening of 90% action
potential duration (APDj by 6§—AN and carbachol.

3 CABEARGECHIQNB & 9rfr 4l s 4
W AHENEESDKAESRE, A
# 66—AN, Oxo. Pi1l E Car, IEH 7 Pir &
Gal, BiSEMATRE T H68-AN>O0x02
Gal > Car> Pir > Pil. Gal Al Pir 9 pK, 43 &
7.87, 6.76, #( Gal W.LREMR KR
Pir 78 13 f%(Tab 2).

4 R B LA E Mo R

of—AN, BGT-A 5 Pil of & /F (5 45 T S
ST AR AT T AR B N R pD, (FER R
ME pDIM pD, (B IKRLEE pDy). HIREIF
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Tab £. Antagonism of large dose of 6§—AN on the transmembrage actlon potentials of guinea pig atria Induced by Plr.
a=3x tSD. "P>0.05 ""FP<0.05 ""'P<0.01 vs Piror control

Pir 6f—AN

parameter Control | 8ol /L 0.048 umol /L 048 ymol /L
RP 9R.61 3.1 954+33 96.1+£29 967+13.1°
APA 12801+ 5.7 1279+ 47 127.1+£ 5.6 128.6+6.17
¥ 27301325 2705+ 314 2745+ 302 28101327
APD,, 22038 25.2+6.5 264153 16.8+4.5"
APDy, 42.5+ 6.6 496+ 10.2 479+ 11.2 30.3+ 109"
APD,, 74.0+14.4 75.9£154 1241 12.6 §1.2x10L.7°"
ERP 68.9+21.5 762+9.1 4.7+ 18.4 4.8+ 16.3™"

— W EH Ny 6—AN>BGT-A>Pil, M 68—-AN > BGT-AxPil. pD, I K F A

6f-AN Ry pDz@)'ﬁ DD;(,')&.“SII%J 6.8 F 6.9
BGT—A # Pil FiZ4#] pDy,y 5 pDypZ AIME
{50 A B & (Tab 6). MALE S A B4 e, &
L. BGT-A Ik 6~AN £— 15
*, EwmTESEYRASFERS. PIRT
EXEYBRFENFIN, ELR-THH
M-R BEhF(RF R RBEH).

Tab 6. pD(pupil) pD, {irls) and pX; values of §5—AN,

BGT—A, and Pii on the rabblts pupil, irls aud membrane
recepiots. n=7, x tSD.

Drug 6f-AN BGT-A Pil

pD, {pupil) 6831005 5.62+005 4084013
pb, (iris) 6921001 6121012 541+038
pK, 549+006 469+056 5101019
Antilog

pD, (DK 27 27 2

5 R R HCHIQNB £93 %18 4k
% MREERBRERTFERNBAKIN. 545
%48 6-AN. BGT—-A 5 Pil ¥ pX,, pD,. =
) pDy,y > pK; BEAFER N A% LS
SRk, TAaBEEADENHAR, BT oDy,
HpK Z2HSAAYHUFHET Y. Bl&E
PREE AR EZ &G, FERANEWRK

R £ 5(Tab 6).
6 MABUEME HUSEERESE
PHIQNB #4844 8% RER oY

B pX; (HIK ¥ # Scop > Atr > Ani > Oxo »

66-AN > Oxo > BGT-A > Pil, &£ pD, #
pK, EHFARZASHKAROEYFEE E

VO A 34 68-AN. BGT-A F Pil iy

LB, 43R A 3 3 T4 pA,
r1% 9.1, 87, BIKREEEH) M Tab?
i Ar 81 pK, A 8.0 fl Atr 3 Pil 81 pA,
¥ 8.1, FEEWER, ATLIER{EB AR pil
S PR AR AMZRGE, A ERY.

Tab 7. pD; and pK; values of 6§—AN, BGT—A, Oxo,

Pil, Atr, Scop and Ani on lleum longitudinal muscle.
n=7x *SD.

Drug pb, pK, Antilog
~ p2,—pK;
65-AN 7.7210.01 562004 1259
BGT-A 651009 4941047 3712
Cxo 7.29t 0.01 517 +£0.04 EX N |

Pil 5.83+003 4721047 12.6
Atr B.O1+004

Scop 8.54 £ 0.07

Ani 7.01£006

GEUL 4+ HEEZEOCE. EFESS
K. BAKI. SE). 68~AN WHIPHIQNB
B pK, KF R 795>638>56>55 %
68—AN XL B 8RR R Fn 7 B K (Tab 8),

FHMWEER A M-R 300, FHHR
66-AN, Oxo, Scop M AREREESX M,-R
FEOHHE MR BB ERRE. KB 65— AN
2 mg kg bide Oxo 05 mg/ kg bid, Scop
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Tab 9. Regulatlon of the M—receptors of rat cerebral cortex—hippocampus, keart by 63-AN, Oxo and Scop. pKy,
{—log dissociation constant). n=7,x +SD. “P>0.05, “"P<0.05vs NS.

Cortex—hippacampus Heart
Treatment pky, B (pmol/ mg) pky B, (pmol/ mg)
NS 1032+ 002 0.4860%0.175 10.68 £ 0.01 0.0669 £ 0015
6f—AN 10.19 £ 0.02 0.4556+£0.175° 10.62+ 002 0.056120.012"
Oxo 10.24 £ 0.01 0.3895+0.149™ " 10.64+ 0.01 0.0469 £ 0.015"
Scop 10.16 £ 0.01 0.5796+0.178" " 10.72+£0.01 0.0674£0.024"

Tab 8. pX; ralues of 6§—AN v+ ["HJQNB on cerebral
corteX and hippocampss, heart, ileum longitudinal mus-
cle (LM) aud pupll. n=3, x + SD.

Coriex~hippo (rat) (7.4 b

638+ 0.05 1.057+10.002
7.59+0.00 0.94230.009
5.62+0.08 1.160+ 0.064
549+0.05 1.160+0.100

Coriex-hippo(rat)
Hegrt(rat)
LM/{guince pig)
Pupil(rebbit}

12mg/kgqd, NS HFEREXM, EEHH
10d, #2240 5, REREEREESIX Y
DREES, BB KT RFD. ACHIQNE
XA AT G 1R, £ Scatchard 205 4E
HE pKk, 5 B,,.. FEM Tab 9 FR.

DISCUSSION

A% 2 M RAFEREELSRK M-R #&3#
., #ITPE S 4 B ARFRHENG T
FIES, WEHH 65—~AN BR—4 36 M—R 3
.
65—AN X} R i#F % J 0B/ a — B{ER
B, TXEAPIIFRNEMNEFONRHEI
o3 65—~AN M Car 0 BEHI £ B iEHEHE
B, |IAMEE D >8E, LRERSTHE
Pir 8¢ Gal XTHL. 2 #5403 04 7R B 5 0 4 48 7
SEE MR EMNAEEHRRIECH
LR R TR 0RO R M35
AT E MG S RERMER, BAT
LSRG, RS EM MRSt
REBAIE

AXKRM, TEEBRTHEESHRP, &
FRZHEBH G, 68-AN ¥ERAMLEE
) MR AEREEM A, M Scop A

WHERYE 6f~-AN K. %5 T /I
M-R S 1S W —HEHRY pD,>pK,, H2
SWAHZMNSHEFOEYEERIEL. WH
HURME CATTER, A A B 54 0 R sh )
EERER. TEMEAEHEHH KRS

BREEFig4P, (EFUEEBIRMN
pK, ¥ BE pK AEE, iEH] 68—~AN,Car #
Gal & M,—R ®%8+# 4 45¥;Pir & M—R %%
BHAESYW T T Oxo #1 Pil A X HE B
HO M, WEEHAREFRE MR EEE
BEATF M-REMNOERIRFIFTEST
.

® i
g
| _JUSNT]

T
M . e sl
= I'iler
E ®0F-AN
PS H
oo @ Coi

5[ d

o G 7 )
Henrl ph,

Fig 4. The pX, of M-receptor drugs §§-AN, Oxo, PL,
Car, Gal and Pir on cortex—hippocampus vs  beart.
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Fuzzy cluster for analysis of the relationship
between the structure of cephalosporins and
immune cross—reaction
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ABSTRACT Six parameters (molecuiar negentropy,
acidic group number, basic group number, proton do-
nor group number, proton acce;lor grouy number,
and a ratio of C atomic group number to total atomic
group number) for characterizing the structure of an
antibody combining site in a R, chain of
cephalosporins  were  selected. Although 12
parameters characterized the site A and site Bin a R,

chain were used in Fuzzy cluster, Fischer weighting ra-
tio (Fi] indicated that only 3 parameters, 4 of them
characterized the structure of site A, play an impor-

tant part in the ciuster.  Therefore it was speculated
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