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The pharmacological properties of DL-1-(y-chloropropyl)-2-chloromethylpiperidine
hydrobromide (CAP-2), a new nitrogen mustard type antitumor agent, were investigated
in various experimental animals, The LDy, value by intraperitoneal single injection of
CAP-2 was 60.0 mg/kg for female mice and 85.0 mg/kg for male mice 7 days after injection.
Female and male received a maximum tolerated dose of 30 mg/kg and 25 mg/kg, respec-
tively, of CAP-2 intraperitoneally once a day for 7 days. Decrease of spontaneous motal-
ities, mild prolongation of sleeping time, hypothermia, and analgesic action were observed
by intraperitoneal injection in mice of a dose of 30 mg/kg of CAP-2, but not at smaller
doses. In the isolated large intestine of the guinea pig, a low concentration of CAP-2
caused relaxation and a decrease of activity which was antagonistic for acetylcholine,
but not for barium chloride. Intestinal relaxation disappeared and changed to intestinal
contraction by the repeated application of CAP-2 (1x10-¢ g/ml). CAP-2 (1x10-% g/ml)
caused intestines relaxed by atropine to contract and increased their activity. This
contraction was inhibited by paraverine. In the isolated heart of the frog, CAP-2 showed
a negative inotropic action and a concentration of 1x 10-%g/ml inhibited the diastric
standstill by acetylcholine, CAP-2 did not affect femoral vessel flow in the frog even
at a concentration of 3x 10-2g/ml. CAP-2 tended to contract the rectus abdominis
muscle of the frog. In the rabbit, CAP-2 (1—5 mg/kg, .v.) exhibited a temporary hypo-
tensive action and weak respiratory stimulation.

From these results, it was confirmed that CAP-2 has a depressant effect on the central
nervous system and an anticholinergic action on the peripheria.

Keywords pharmacological actions; pL-1-{y-chloropropyl)-2-chloromethyl
piperidine hydrobromide; central nervous system; depressing action; anticholinergic
action; nitrogen mustard; antitumor agent; piperidine

pt-1-{y-Chloropropyl)-2-chloromethylpiperidine hydrobromide (CAP-2) {3 X 2 IUEBMY L L »T, Hik
AR BRSO ENFEES R diazabicycloalkane D& RpEFEDO 1 >THS
3, FO{EERigEs nitrogen mustard HWoOLAYH T YR E LA B9 1%, N/I-CH:CI -HBr
%70 bis(haloalkyl)piperidine FFEIfkicOUT, i+ OBl KBRS =5t
BHBHRELRN L, CAP-2 HfRbT SRR RAL TR T d 28k EL
fo. &, TESGIX, CAP-2 o—MEBEFRAIC OV THRN LD TRET S,

CH:CH,CH:CI
Chart 1

1) Location: Kanagawamachi, Kanazawa 920-11, Japan; a) Present adress: Motoyamakita-machi 4-7-31,
Higashinada-ku, Koke 668, Japan.

2) a) ERMER, AREHR BRART, WH &, BROER, WWE W, ¥k, 92,1339 (1972); §) W@ @,
Wy ®, EWEH, mEAHB, KTEY, EfERS, R, 93, 854 (1973).

3) a) R. Koshiura, H. Kato, T. Mori, Jpn. J. Pharmacol., 23535 (1973); b) S, Fukuda, R, Koshiura, K.
Miyamoto, M. Hatano, Gann, 68, 175 (1977); o) BhM—, RHELT, BMAS, B & RE¥z,
HREEE, %k, 90,1150 (1977); d) K. Miyamoto, F. Sanae, R. Koshiura, Gann, 69, 703 (1978).
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1. s2EREhH KWL, E 20258 o ddy Rt~y 2, 4E 2.0—25kg o HEB Gy
+#, fkHE 300—350 g o Hartley Rtz £y b, 310, $E 30—35g Otk r ~ MR AT 2 T
LHEEBHYRRBRESIIDAFLTAGE. P/ =3 = A 2kE, WTFhoBWbLSR 24+1° ety
85+5% OB T, —HAMOFMPAE LT 0b, KBIZH L. '

2. ERFM B3I pr-1-(y-chloropropyl)-2-chloromethylpiperidine hydrobromide (CAP-2) iz, LR
ETHEREhi: Chart | KRTEFMBARLE L, BEHRE, T, BREBETHY, mp 123—125° T,
KEHBEDRENTH 5. Tofh, ik, chlorpromazine (E %), hexobarbital (FE L), pentos
barbital sodium (kg ), aminopyrine (55 ), acetylcholine (ACh), barium chloride (Ba), atropine sulfate
(Atr), papaverine hydrochloride (Pap) (Ll =R X D AF) & TH 5.

k=<4 B S

L REEE BEAMO < v A%, £6 EFo 10 BL L, A4 1.2 K TAEAEY CEREFR S
CAP-2 %, WBHEEE LA, LB 7 AMicbi b, HBER, &b CiERRBRELL., ETARRRA
L, £FBlconTiz, RBRKTH, B, WHRLk. LDy ffiiz, Litchfield-Wilcoxon HBicky, 7T HgEoR
THYRIOHAShL. B, 1B 1E, 7 BROMEMERZS K X 5 BAHE L R,

2. BMER CAP-2 %, 0.1% o4 EMAEBCERL, ch* 2 EFLoOOBTHERLT WV, o
2ml Ky FMES L HEBETEMNE, 37° oRiBdic 24 Bllich b, BMmMoFELHELL.

3. E%ﬁm}]ﬁ(:;ﬁ;;(ﬁj—ggg BREB R NELEM (AB Farad, Animex activemeter SEP &) AW, L
HS5Emol<v 2 CAP-2 RBEANRE L, 1 ERE, 12 Blchi T, FTORBOAHELREL, Th*
hoBRERIOWT, I HROFHTHRL L. RREBETT, Fi& 6 BX h Mkt

4 ERERER H~v A%, 1R5EL L, CAP2 % BEMNHEYS 15 5% ik, pentobarbital sodium
80 mgflg, ¥ fui%, hexobarbital 80 mg/kg ¥ jeix, 40 mg/kg ¥ MEPIRE L, EHRHOME 30 BEi L
b OREELHE LT, BEEMEASEL, AHAEBROLARIRE LicBRO 2 & LI L.

5. FRICHEIETHE HH 4+1° gk T, #—3 2 £ —RER (HH, MGA-203 &) % Fl, #H~v
ADMLMA G 2.5 cm O FFFO4REY, 15 5HBET2EMNEL, 37.5—88.5° LAS Lo 1 #OPELL, CAP-
2 BEARES 4 BH, BBEEYIE L.

6. YRR 2) BESMEE—BALOFERY ki T, Efwm%E (R, KN-205C &) % A, #
TYRAEDOLT, REPMcERMEY 2 BT L, BEss 10—80 mmHg A% =Y 20X %8k L, 1 B
SEELTHBLL. CAP-2 »BRAHRSH, 9 48, 15 SEBCTREERRICOMMENE L, ERMEMEY
100 & Lic & o X RIGHM Y 5 H L.

b) BeEE writhing ) 3k—Koster o Fks CHL, 1S Eoli~v 2 ic CAP-2 » g Fi5 L, 30 5
iz 0.6% EeEE (10 mg/ke) ¥ HBARS, TOBEEMNS 10 S & 3 writhing % 90 SRRE L, 4
BRERYES LB E ol X b, writhing oS24 HH Ui,

¢ MMBR—WARLOHEY KB, #wvargLT, 55+1° DBRELETCHRI XY, BEY £ » 5, &
BREBRIGEHEEL LT, 20 BUAREET S~y = 1 BoHEi, CAP-2 »MEAHEE®, 90 5M, 15 54
CRGEEEYHE L, 255 2 Mo ESRME L LE L.

7. MHBECE L ETRE ErEy b 2 BHER L, BIRL, KBRELEINL, BEcl, T,
Tyrode A2 Aht=&5H 50ml © = 7 % AERCBEL, FEREL 37° &b, BERLODFOEN Y SHEE
NCTAERNLTRE S5 7 LR L. BRWEI, Tyrode BMIcHBSh, RREHICEMS Ll

8. MHOCECH LIETRE P2 =AQLEY Straub-Fihner ek ), BENCHEL, BR%L
BLo2, LAYEFRE~— A EANLT* 275 7 LB L. HBRWHEL, Ringer HcEMREh, »
=a-VRERShA. ik, RH, FH, SR 24+1° B 55159 DERBRENTTHAL.

9. MEFBEFHRE b/ =h =k L, Lawen-Trendelenberg ¥ic & b, BEMEBEARERYF - .
WAWEX, Ringer WKBEM IR, h=o- LHEEDOTAGNRCEAShE.

10. B#lch LETBY Py A OEG R L, WX, 26+£1° o Ringer Bk Ah i
B SOml ov /2 AGHBEL, TORBYEBH~—<A2HLT, *275 FERERLE. SBRYH
%, Ringer @redfah, $REMEMShi.

1. MERSTICRRICE LIETRE v &% M\, heparine (2000 Ujkg, i.0) ok b M @EE L M& L,
urethane JRELTF, MK LD, HALHEBE» =a— v, & b i, GEHP=a-rvEIo~—<n2diLT,
RHEBARE, X, RROLELY+2275 7 Loz L. CAP-2 I, EEAERCERSh, IHRNCE

4) BWARKE, B &, REW=, Kk, 78, 553 (1958).
5) R. Koster, Federation Proc., 22, 249 (1958).

6) WRBURES, BRI %, RE@=, 3K, 77, 871 (1957).
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1. alEE

CAP-2 #~ v ADUEMIEET 5 &, BEHEKL b FRERIRRL 70 mg/kg Bl ETix, RERRBHS
5 LR, BLWREA, KU CRIRERSE, X0, ¥RREEEL, HTKR, HCPRL, ERRHR
prich, FREFERNOEOBPLELL, TR IR, PR X DFEE L. & h b OWfioR
ez IR RWTh, T0S <, Tk, B4, HRVEMYEL, AERHguBEE Y, 3 BUA
ST RLEC L. EFBHTD - T LB IELL, FRKTHROHBIC s T, EEOHHIEDLN
ot ChUToRSHETR, HETRRBLELDH, R ATEIER B bh Tahy - 7ot RHEAEL, 2
A X D TRLRE, FERY, RECX HEREET 5 b 02 RBD & # 7. Litchfield-Wilcoxon i X 3
CAP2 MRS 7 REO LDy & 95% {AERAL, Hi~ v AkeXLTix, 60.0 (46.9—76.8) mg/kg T
B, HEvv AR LTI, 065.0 (60.7—69.6) mgfkg TH -t —H, 7 BRHES5-RERC 1T D BT,
iR~ v ARH LT, %h Th 30 mglkg, 25 mg/
kg TH ot CORRRIWT, < v ARREE A
i, EHSRmCiE D, 24 B o TR b, X 3
mEtici LET L, &7, BGMdofmsm  10f /
LSS R, BERTHRIE SR EK
risBEELEbA 52, GEOBMIERTS °

A @
p, 7 B S TIRRICERE L. fois, 12 mg/ / o
kg kW Tk, BB i EEIALEDLNIR o a/

Dr o 2. / A e

2. BMm{ER

CAP-2 2x10-7—1 x 10~ g/ml O E OWT,
oy R R T 5 B O FRE BN L
2%, 1x10-8g/ml DEEER B - T b 24 FHlich
T, {IOEMBSIED bhith -,

3. AREBRICE SETEE

CAP2 #5~=v Ak, BEEHEMRBL S
#, 6mgkg LTFTiX, 12 Bicbe by, £BR
B SRR EMRET b 5 fe. 12 mg/
kg |5BE, 4BMbA D, TRIEIXF 50— A
60% ilElShioat, DgaumcEML, 12 K / D//-/.
®BTE, WEFHIERESLhAEr . 2L, 7 D; ‘/
30 mglkg BT, SERMKL b ETFEMMEMY 5 /A/
LAt 12 BRI 55 Th, <y AT 3 E/
AR (p<0.03) IS hic (Fig. 1). %ﬁé

4. BIRER{ER 0

CAP-2 EEARHEEIC X b, ~ v A D pento-
barbital (80 mgfkg, i.p.) i X HEEIERSHhD
FElwed b, 30mgke ik, 47% ER I LA,
hexobarbital (30 mg/kg, ip) mﬁ?ﬁ i, ﬂ 5%g Each point represents mean value for 3 experiments.
¥R X IF&th - Jo. Ll ic no, RO sub- O—O, control; A—A, CAP-26 mgjkg: (O, CAP-2

. . 12 mgfkg; A—A, CAP-230 mgfkg; @—@, chlorpro-
dose @ hexobarbital (40 mgfkg, i.p.) I3 LTl mazine 5 mg/kg.

Cumulative Animex count (X10°)
(44
>
~
D
\
N
>

Time (hr)

Fig. 1. Effect of CAP-2 on Spontaneous Moter
Activity in Mice
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TasLe II. Analgesic Activity of CAP-2 in Mice

Dose Relative response®) Inhibition® Prolongation®
Agent (mg/lg) (%) (%) (%)
mean+S.E. mean+S.E. mean+S.E.
CAP-2 3 131+16 10. 4+ 3.7 5.4+ 3.7
6 132+ 14 18.2+ 7.5 11.8+ 5.6
12 149+ 11* 29.2+ 9.4 23.6+11.1
30 241 4£31%* 52.0+10.9* 54.9+ 9.4*
Aminopyrine 100 226 4 34** 100.04 0.0** 109. 4417, 5**

a) Tail pressure method, at 30 min after . p. injection.

&) Acetic acid-induced writhing method, from 20 min to 30 min after acetic acids.p. injection.
Agents were injected s.c. 30 min before acetic acid.

¢) Hot plate method, at 30 min after {.p. injection.
_Significantly different from the control, * p<0.05, ** p<0.01.

i t-,g, " \f P N

.'M
CAP—_% CAP- _2 CAP-2 CAP-2 CAP-2 CAP-2
5X10 2X107° 1X1074(1 st) 1X107*(2nd) 1X107*(3rd) 1X107*(4 th)
B/
| ﬂ J < ,
. ! & li CAP-2
|| [ - L] -4
ACh ACh CAP-2 ACh * Ba P . 2X107 P
X1077 1X1077 2X10°° - o B
1X1077 1X1077 2X107° 1X107 lxw-s IX107 5X10° 1qo-s ?;10-3
CAP-2
K ACh
ZXIO 1x10—7

li,?’»i 'ﬂ v{f... {L'
IV IR
Atr \m‘t Atr rw"ll Atr }N‘\"j\.‘

2X10° 1X107* » 1X107* lem
CAP-2 CAP-2 CAp-2Pa
1% 104 T Ix 1074 1x 10~ 5X10™° 10 min

Fig. 3. Effect of CAP-2 on the Isolated Large Intestine of Guinea Pig. :

A) Effect of CAP-2 by repeated application. B) Effect of CAP-2 on contraction of
acetylcholine (ACh) and barium chloride (Ba). C) Effect of CAP-2 on relaxation
of atropine (Atr) and papaverine (Pap). Drugs dosed at dots. ¥, washed at the
time following serial experiments. .
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Rk, —77, Ba 1x1073 gfmliz & 2 BERMREIC S L Ti%, Pap 5x 10-*g/ml 1389 &5 i SUMEBAB R AR L5t
CAP-2 i, 2x10~*g/ml 3 LT 1 X 10~ g/ml DFFBEE I\ TH, HPE LI LIFS -1 (Fig. 3-B),

Ric, Atr & hiE SR BE KT CAP-2 OFEx k. Atr 2x10-°g/ml ¥ FH LTRE & TR 2y
HLAKEI, CAP-21x10~g/ml 2{EE45L, T —BIEORBTHRIBECR LA, RTRELR,
BMTECHE LA, Fie, Atr 1x10~g/ml F/H#K%, CAP-2 1x10-*g/ml R{EAEL5 L, EROFE L g
S BEERSED bR, ThooBSuE, Pap 5x10-%g/ml iz )k - THIH S hiz (Fig. 3-C).

8. mHCEICE L(ET R

EROWMBYRAED » = A DRI L, CAP-22x10-5 g/ml (4RIEATH - A 2%, 1x 10~ g/ml Bl pip
BTz, REOM/IEELL, 2x107g/ml 2 AT L, PHEILERDS L s A AR T B® bhik
Bok. LbLiats, Bc, OERAELMESh, KBICESE L. & AXER Ringer RCERETS
Z ik WIEHRBI IR L (Fig. 4-A).

—7, ACh 1x10-* g/ml X @A+ 5 &, OB EILT 2, CAP-2 1x10-4g/ml 31 7¢ ACh 1x
10~*g/ml DRAKEEATH L, LEBOMHIIRBD LR D L OOMBEILIIZE S s 7o (Fig. 4-B).

A B 1 min

o v L] v Y v [ J ‘ ‘ v - L ] v [ ] T M
CAP-2 CAP-2 CAP-2 11\910-5 CAP-2 1X107* ACh .
5X107™*  1X107  2X107° Ath  1x10- 1x10

Fig. 4. Effect of CAP-2 on the Isolated Heart of Frog

A) Effect of CAP-2 alone. B) Combined effect of CAP-2 and acetylcholine (ACh).
Drugs dosed at dots. W, exchanged the medium at the time following gerial experiments.

'
/—v B 130
) e f0
L) ° ) [ . e B P
CAP-2 CAP-2 CAP-2 CAP-2  Ach 0min hp o |45
1X107* 5107 1x10° 1X10™* 1x10°°
Fig. 5. Effect of CAP-2 on the Rectus Abdominis { 100
Muscle

Drugs dosed at dots. W, washed at the time following
serial experiments. ACh: acetylcholine,

9. MEFEFRER

H = AHE M E T RBRIC s\ T, CAP-23x10-%g/
ml A LABR, BEOWEBMI»BDL i, £
ORI, 20 S, BREB L.

Respiration §j

10. BRMBICS LETRE _ . CAP-2 1 min

» = AEGI S L, CAP-2 5x10-7 g/ml |24%{E/H 5mg/kg i.v.
THodeht, 1x10-0 g/ml ps & WEE ORYMICHEL, fR  Fig. 6. Effect of CAP-2 on the Blood Pressure
Rk { e, 1x10-%g/ml FATE, AChIxX and the Respiration in a Rabbit

10-8 g/ml ?C‘iffl@ﬁf(?&lﬂmﬁfﬁ%‘ﬁ? L (Flg. 5). CAP-2 dosed at dot. B.P.: blood pressure.
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11. i > CICRRIcE L (ETRE

v EOFBIRE b CAP2 285 Ll b, 1 mgkg TRREALEEL R, -, 3 mgkg TRES
i, 15 mmHg omETRE, Fhictf-C, BEORRTHEYEA L. 5mgke T, WG TMETREL,
FRAEIBHOR, TRER 1 SR X, 2 HRICER L. 10 mgke k¥ 3 &, 30 mmHg figkicis X
CEELMETER RS D, 3—1 HTEE LA, FRITNHCEL, MR EHRL:. Fig 62, CAP-2
5 mgfkg BRI ERO, NE, FROFE 77 7%RT.

-4 ®

FoBRE, (LEREhREoE X b, MMy sL, R0, PichbPTEEEADOHE O
BEEHL, B RERERYETHI L@ R T 5779 KRRICHALCBIRE CAP-2 13, TofiH
-, nitorogen mustard B0 7 A+ ALK E Bict T LaHE, SEOFRUPIEHCK L T8 MR LT
FERWTH B0 2, —F, TOHEAFKILERY ovThH, TO—REEMEARBRNLLL 5, Thb
OEIEHIOBEACEET D, ik, ThoAFEALEEREELLAEFREZRBD .

—fprhBERIC BT, CAP-2 R BRI REVTOS, FLWPIRAGERYBEL LA, 30 mg/kg
<, BRORBOET, BVIERMSER, GRETHR, SURERSYRY, L5, PIRMEEREZRLE.
FRUTOREETIE, BAREMBLRIES Wb o0, —F, vy RCH LT, HEAL BRI S LD,
(ke LT 60.0 mg/kg MEiwst LT 65.0 mglkg TH - end, 7 BRIEFERSREIC & 1T 2RAMR, #f
= AR LT, FhEh, 30mgke, 26 mgkg THH, HUEOHERITED b h ¥, £GP T, HEKIE
e, FRERTHLOLELLRS.

MBS LTIz, CAP-2 Hiftk, —RMoREELROK REOET, R0, ERMHLAALLRSD. ¥
7z, CAP-2 |, acetylcholine UR&E% ] Licat, k<Y v A0BMEMMHCASHEYE L F ST, OB
¥oif LCi%, acetylcholine i X 5 IR0 EIEXMA® T 5%, CAP-2 o= ) vHRLRELL. 22T,
CAP-2 HAEBZOBEO—BRORELRL, =37 VEHEARI 230Dk 5RIRLS. LaL, LK
LT, negative inotropic action %*7R-3-4%, LDicaErEchy, nED ERUIWE, SRS, I
L%, CAP-2 LB+ 5Emiz, BEe LTEARTAONACRRETORORELER, XU, EMT
#eh%, papaverine T X 55, atropine RIAE CIREEL R IVT, » = VHEMCY TS RAEEOME
FREraeELHE, CAP2 », HEOMCH LCEAGIcERL, Bitfs L0, BRHCA L TR hER
TERERLEX HONBYTH S, —F, CAP2 &, RRABAGFRALRLS &, nEWERR, O
BIT, LECKIETHENLHELNATHS. CAP2 3, MEY—@ikc TRsAn, MERCHT A
AMBGEL D, COMETEIZ, & LTORMEIIESd0LELbh B, ¥f, Thick, THALAR
®rEr:, RtEOLDOTESS.

KaseB8a:) 13, £ o viconT, tohEMEER, w60k, R\ T=as vRIEAEZHET5H
PHMELTH 3. B, HREACEEIhiexa ) vEH, PResLTex) oy & LTERATS, LLT
W59 ARBICIWT, CAP-2 HHoEATEN <Y ovTHHY, B, fflo7r%r~ 5 1 FHIK
SR, Bt BREROABEYET, ¢~V ovERHIADZEIBREINDLILL LY, CAP-2 ORRMH
FRiL, E) oy BRORER IS DL ELSRB. L Licnb, Kficis\wT, CAP2 3, i) /%
HAPRLEN, =3 FvREMIBETR A 1.

—%, nitrogen mustard MY F T 5 LAWY, K#ER ¢ imonium ion BT T B & X Y,
cholinergic activity %7+ 2 Ebh T\ 3. 22T, CAP2 ke, FRFIZ T, BEER, AR, K

7) a) F.S. Philips, Pharmacol. Rev., 2, 281 (1950); b) MK, HIEHEEE, 52, 73 (1956); o) F® X,
“EESFREOLB LK, WL M, KEWE, HoKS, BE & B8 %R, fiq & LFERE, 1E,
1978, pp. 37—43.

8) a) Y. Kase, T. Miyata, T. Yuizono, Jpn. J. Pharmacol., 17, 475 (1967); b) Y. Kase, T. Miyata, Y.
Kamikawa, M. Kataoka, Jpn. J. Pharmacol., 19, 300 (1969).

9) Y. Kase, Y. Okano, T. Miyata, M. Kataoka, N. Yonehara, Life Sci., 14, 785 (1974).
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wERE Tz ET, RELAL, AUTESBD SN, AROBIELNEL bhicst, atropine AR KT,
CHhAMHSNED o Z LE VEETES. £, CAP2 12, vy v e ToD, £y,

LTotERicing T, {0 nitrogen mustard MOLAHOML, 2 Y vERBELYRDE LI LD, Ha vy
AxdFLiboiELbhs.
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Tane Y. Effect of CAP-2 on Hypnosis by Two Hypnotics in Mice

Pentobarbital Hexobarbital

(80 mgkg, i.p)  (BOmEMkg. i.p)  aoparvital

Agent (glte i p) Sleeping time 40 etk 420

mean+S.E. mean#+S.E. test mico.
Control — 58.6+ 4.91 42.332.90 0/5
CAP-2 6 71.0+12.10 48.3+3.98 0/5
12 84.04 7.59 47.3+2.20 0/5
80 97.74+14.63 47.9£2.16 4/5
Chlorpromazine 1 86.0% 4.14% 46.0+3.85 2/5
5 - 94.9+5. 26%* 5/5*

a) Subdoas In loss of righting reflux.
8) Mice loat righting refiux for over 80 min,
Significantly different from the control, * 2<N.06, ** <001,
CAP-2 30 mg/kg Ryik&ic X b, 5 Sk 4 FINERE
B A (Table I).
: 8. BB ETER
. o —0 ::‘-Q <y AQEHRE 3 L, CAP-2 30 mg/kg HEEAEL
o—" /51/ KX b, Egk b 285 bic b SRRAR (0<
A 0.05) RETL, 45 HRICISREE Kot BUREEM
/ . AEEED REgRRERCHEL k. 12melkg HT
CnTh, #4813kl h ETFHRER LN,
o / HEERicikicd % (Fig. 2)-
3 e 6. Mk
: ) RIBGMESE CAP2 12, ~ ¥ A O {REEMHE

Rectal temperature (*)

fv EASE58UAKD b, S0mgky 5Kk, 30 4T
BEKRAL, 140% OFBRERLRL TN, LsED
ARIZRBE L (Table IT).

b) BUER Writhing 308{sk CAP-2 KT#&IKX D,

T . X C . wyAo wiithing B2, RAR<YARKLL. gtk
0 1 2 3 4 FHCED Licht, BIEFE S OTIREd 7 (Table 11).
Time (hr) ) fidEsk  CAP-2 30 mg/kg O REEMEIC
Fig. 2. Effect of CAP-2 on Rectal Tempera- YHREBES SN FLuBBLEX Ik
ture in Mice (Table II).
Bah ot sresntomemn st fordomans, 7. SMEHCAs LBV

2_-2. SAN mmwkmfsm;%ﬁzwmsﬂm ERHAHereys FXBICHL T, CAP-2 5x107g/
chiorpromas ml oRATH, ESCRAETYROECTERb N
2 2x 10~ g/ml ¢it, WAL, —QEORBEANUBLhIZENDY, chicd| g, RRET LB
MR g L. 1x10-¢g/ml X, BEORR EACRCTHFLLWRB TR LENAH,I Ebh, Xvwtch
REREREBFLE. B, CORWRERS Tyrode RTRBL, TR A EIf S whctk, B CAP-21x10~¢
g/ml %EAEE5 L, ELEHFLLERGRRH, REb bR L. Fekd ARRETE, IR
%, RAELROXSibh, Thicfk- TERIHABD O (Fig. 8-A).

FreEd, BRIk 3RBETHRAIOVLT, ACh BIT Ba itk a3 BELERMN L. ACh
ORKIREIEOF 80% OIS = THREE 1 X 10-7 g/ml DA X sRBomicH L, CAP-2 2x10-¢g/ml
12, TONEHLE 60% EFS k. ¥k, CAP2 2x10°g/ml e 2 & THBLCKBRE, JlTRe
ACh 1x10-7 g/ml %R LABFOURAMIE, ACh BRI & HIUER X hEILMREL, BHFBRNEDL
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TasLe II. Analgesic Activity of CAP-2 in Mice

Dose Relative response®) Inhibition® Prolongation®
Agent (mg/lg) (%) (%) (%)
mean+S.E. mean+S.E. mean+S.E.
CAP-2 3 131+16 10. 4+ 3.7 5.4+ 3.7
6 132+ 14 18.2+ 7.5 11.8+ 5.6
12 149+ 11* 29.2+ 9.4 23.6+11.1
30 241 4£31%* 52.0+10.9* 54.9+ 9.4*
Aminopyrine 100 226 4 34** 100.04 0.0** 109. 4417, 5**

a) Tail pressure method, at 30 min after . p. injection.

&) Acetic acid-induced writhing method, from 20 min to 30 min after acetic acids.p. injection.
Agents were injected s.c. 30 min before acetic acid.

¢) Hot plate method, at 30 min after {.p. injection.
_Significantly different from the control, * p<0.05, ** p<0.01.

i t-,g, " \f P N

.'M
CAP—_% CAP- _2 CAP-2 CAP-2 CAP-2 CAP-2
5X10 2X107° 1X1074(1 st) 1X107*(2nd) 1X107*(3rd) 1X107*(4 th)
B/
| ﬂ J < ,
. ! & li CAP-2
|| [ - L] -4
ACh ACh CAP-2 ACh * Ba P . 2X107 P
X1077 1X1077 2X10°° - o B
1X1077 1X1077 2X107° 1X107 lxw-s IX107 5X10° 1qo-s ?;10-3
CAP-2
K ACh
ZXIO 1x10—7

li,?’»i 'ﬂ v{f... {L'
IV IR
Atr \m‘t Atr rw"ll Atr }N‘\"j\.‘

2X10° 1X107* » 1X107* lem
CAP-2 CAP-2 CAp-2Pa
1% 104 T Ix 1074 1x 10~ 5X10™° 10 min

Fig. 3. Effect of CAP-2 on the Isolated Large Intestine of Guinea Pig. :

A) Effect of CAP-2 by repeated application. B) Effect of CAP-2 on contraction of
acetylcholine (ACh) and barium chloride (Ba). C) Effect of CAP-2 on relaxation
of atropine (Atr) and papaverine (Pap). Drugs dosed at dots. ¥, washed at the
time following serial experiments. .
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Rk, —77, Ba 1x1073 gfmliz & 2 BERMREIC S L Ti%, Pap 5x 10-*g/ml 1389 &5 i SUMEBAB R AR L5t
CAP-2 i, 2x10~*g/ml 3 LT 1 X 10~ g/ml DFFBEE I\ TH, HPE LI LIFS -1 (Fig. 3-B),

Ric, Atr & hiE SR BE KT CAP-2 OFEx k. Atr 2x10-°g/ml ¥ FH LTRE & TR 2y
HLAKEI, CAP-21x10~g/ml 2{EE45L, T —BIEORBTHRIBECR LA, RTRELR,
BMTECHE LA, Fie, Atr 1x10~g/ml F/H#K%, CAP-2 1x10-*g/ml R{EAEL5 L, EROFE L g
S BEERSED bR, ThooBSuE, Pap 5x10-%g/ml iz )k - THIH S hiz (Fig. 3-C).

8. mHCEICE L(ET R

EROWMBYRAED » = A DRI L, CAP-22x10-5 g/ml (4RIEATH - A 2%, 1x 10~ g/ml Bl pip
BTz, REOM/IEELL, 2x107g/ml 2 AT L, PHEILERDS L s A AR T B® bhik
Bok. LbLiats, Bc, OERAELMESh, KBICESE L. & AXER Ringer RCERETS
Z ik WIEHRBI IR L (Fig. 4-A).

—7, ACh 1x10-* g/ml X @A+ 5 &, OB EILT 2, CAP-2 1x10-4g/ml 31 7¢ ACh 1x
10~*g/ml DRAKEEATH L, LEBOMHIIRBD LR D L OOMBEILIIZE S s 7o (Fig. 4-B).

A B 1 min

o v L] v Y v [ J ‘ ‘ v - L ] v [ ] T M
CAP-2 CAP-2 CAP-2 11\910-5 CAP-2 1X107* ACh .
5X107™*  1X107  2X107° Ath  1x10- 1x10

Fig. 4. Effect of CAP-2 on the Isolated Heart of Frog

A) Effect of CAP-2 alone. B) Combined effect of CAP-2 and acetylcholine (ACh).
Drugs dosed at dots. W, exchanged the medium at the time following gerial experiments.

'
/—v B 130
) e f0
L) ° ) [ . e B P
CAP-2 CAP-2 CAP-2 CAP-2  Ach 0min hp o |45
1X107* 5107 1x10° 1X10™* 1x10°°
Fig. 5. Effect of CAP-2 on the Rectus Abdominis { 100
Muscle

Drugs dosed at dots. W, washed at the time following
serial experiments. ACh: acetylcholine,

9. MEFEFRER

H = AHE M E T RBRIC s\ T, CAP-23x10-%g/
ml A LABR, BEOWEBMI»BDL i, £
ORI, 20 S, BREB L.

Respiration §j

10. BRMBICS LETRE _ . CAP-2 1 min

» = AEGI S L, CAP-2 5x10-7 g/ml |24%{E/H 5mg/kg i.v.
THodeht, 1x10-0 g/ml ps & WEE ORYMICHEL, fR  Fig. 6. Effect of CAP-2 on the Blood Pressure
Rk { e, 1x10-%g/ml FATE, AChIxX and the Respiration in a Rabbit

10-8 g/ml ?C‘iffl@ﬁf(?&lﬂmﬁfﬁ%‘ﬁ? L (Flg. 5). CAP-2 dosed at dot. B.P.: blood pressure.
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11. i > CICRRIcE L (ETRE

v EOFBIRE b CAP2 285 Ll b, 1 mgkg TRREALEEL R, -, 3 mgkg TRES
i, 15 mmHg omETRE, Fhictf-C, BEORRTHEYEA L. 5mgke T, WG TMETREL,
FRAEIBHOR, TRER 1 SR X, 2 HRICER L. 10 mgke k¥ 3 &, 30 mmHg figkicis X
CEELMETER RS D, 3—1 HTEE LA, FRITNHCEL, MR EHRL:. Fig 62, CAP-2
5 mgfkg BRI ERO, NE, FROFE 77 7%RT.

-4 ®

FoBRE, (LEREhREoE X b, MMy sL, R0, PichbPTEEEADOHE O
BEEHL, B RERERYETHI L@ R T 5779 KRRICHALCBIRE CAP-2 13, TofiH
-, nitorogen mustard B0 7 A+ ALK E Bict T LaHE, SEOFRUPIEHCK L T8 MR LT
FERWTH B0 2, —F, TOHEAFKILERY ovThH, TO—REEMEARBRNLLL 5, Thb
OEIEHIOBEACEET D, ik, ThoAFEALEEREELLAEFREZRBD .

—fprhBERIC BT, CAP-2 R BRI REVTOS, FLWPIRAGERYBEL LA, 30 mg/kg
<, BRORBOET, BVIERMSER, GRETHR, SURERSYRY, L5, PIRMEEREZRLE.
FRUTOREETIE, BAREMBLRIES Wb o0, —F, vy RCH LT, HEAL BRI S LD,
(ke LT 60.0 mg/kg MEiwst LT 65.0 mglkg TH - end, 7 BRIEFERSREIC & 1T 2RAMR, #f
= AR LT, FhEh, 30mgke, 26 mgkg THH, HUEOHERITED b h ¥, £GP T, HEKIE
e, FRERTHLOLELLRS.

MBS LTIz, CAP-2 Hiftk, —RMoREELROK REOET, R0, ERMHLAALLRSD. ¥
7z, CAP-2 |, acetylcholine UR&E% ] Licat, k<Y v A0BMEMMHCASHEYE L F ST, OB
¥oif LCi%, acetylcholine i X 5 IR0 EIEXMA® T 5%, CAP-2 o= ) vHRLRELL. 22T,
CAP-2 HAEBZOBEO—BRORELRL, =37 VEHEARI 230Dk 5RIRLS. LaL, LK
LT, negative inotropic action %*7R-3-4%, LDicaErEchy, nED ERUIWE, SRS, I
L%, CAP-2 LB+ 5Emiz, BEe LTEARTAONACRRETORORELER, XU, EMT
#eh%, papaverine T X 55, atropine RIAE CIREEL R IVT, » = VHEMCY TS RAEEOME
FREraeELHE, CAP2 », HEOMCH LCEAGIcERL, Bitfs L0, BRHCA L TR hER
TERERLEX HONBYTH S, —F, CAP2 &, RRABAGFRALRLS &, nEWERR, O
BIT, LECKIETHENLHELNATHS. CAP2 3, MEY—@ikc TRsAn, MERCHT A
AMBGEL D, COMETEIZ, & LTORMEIIESd0LELbh B, ¥f, Thick, THALAR
®rEr:, RtEOLDOTESS.

KaseB8a:) 13, £ o viconT, tohEMEER, w60k, R\ T=as vRIEAEZHET5H
PHMELTH 3. B, HREACEEIhiexa ) vEH, PResLTex) oy & LTERATS, LLT
W59 ARBICIWT, CAP-2 HHoEATEN <Y ovTHHY, B, fflo7r%r~ 5 1 FHIK
SR, Bt BREROABEYET, ¢~V ovERHIADZEIBREINDLILL LY, CAP-2 ORRMH
FRiL, E) oy BRORER IS DL ELSRB. L Licnb, Kficis\wT, CAP2 3, i) /%
HAPRLEN, =3 FvREMIBETR A 1.

—%, nitrogen mustard MY F T 5 LAWY, K#ER ¢ imonium ion BT T B & X Y,
cholinergic activity %7+ 2 Ebh T\ 3. 22T, CAP2 ke, FRFIZ T, BEER, AR, K

7) a) F.S. Philips, Pharmacol. Rev., 2, 281 (1950); b) MK, HIEHEEE, 52, 73 (1956); o) F® X,
“EESFREOLB LK, WL M, KEWE, HoKS, BE & B8 %R, fiq & LFERE, 1E,
1978, pp. 37—43.

8) a) Y. Kase, T. Miyata, T. Yuizono, Jpn. J. Pharmacol., 17, 475 (1967); b) Y. Kase, T. Miyata, Y.
Kamikawa, M. Kataoka, Jpn. J. Pharmacol., 19, 300 (1969).

9) Y. Kase, Y. Okano, T. Miyata, M. Kataoka, N. Yonehara, Life Sci., 14, 785 (1974).
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wERE Tz ET, RELAL, AUTESBD SN, AROBIELNEL bhicst, atropine AR KT,
CHhAMHSNED o Z LE VEETES. £, CAP2 12, vy v e ToD, £y,

LTotERicing T, {0 nitrogen mustard MOLAHOML, 2 Y vERBELYRDE LI LD, Ha vy
AxdFLiboiELbhs.



