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The newly developed calcium channel blocker, NZ-105, was orally administered to 26
healthy adult male volunteers in single-dose (10, 20, 40mg) and multiple-dose (40 mg
b.i.d.) studies to investigate the safety and pharmacodynamics and pharmacological prop-
erties.

The following results were obtained.

1. Subjective symptoms were reported for the 20mg and 40 mg single-dose and the
multiple-dose studies, although these conditions were mild and transient.

There were no abnormal findings in clinical laboratory tests.

2. A reduction in systolic and diastolic blood pressures was observed after the single
administration of 20mg and 40mg doses of NZ-105. The maximum reduction was attained
about 3 to 6 hr after drug édministration. Pulse rate increased along with the reduction
in blood pressure. The multiple-dose study showed a stable and continued reduction in
systolic and diastolic blood pressures.

3. NZ-105 showed a stable diuretic effect in the single-dose and the multiple-dose

studies.
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4. The maximum plasma concentration (Cmax) and the area under the blood concentra-
tion vs. the time curve (AUC) were dose-dependent in the single-dose study. The AUC
at day 1 and day 7 in the multiple-dose study was 52.8ng+hr/ml and 60.1ng-hr/ml,

respectively. It is thus concluded that NZ-105 has no drug accumulation ascribable to the

multiple dosing.

Key words: NZ-105, phase I study, healthy volunteers, pharmacokinetics, pharmacody-
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Tab. 1 ERRREHBE

(1) MmEFHR#E
FRIMERE, B, ~=svervE, ~<
b2y ME, IUNMRE, BIERSE, mik

(2) Mk LR
Wa vy, FuTIv, AGH (&2vse
7453 E), BUN, 7 v7F=v, RE, #=
VA5 r—v, g5, Na, K, C1, Ca,
P, A1-P, LAP, GOT, GPT, LDH, y-GTP,
ZTT, TTT, CK, Ch-E, Aty v, H
BE Yy, TigRmiE, CRP

(3) ERi®E
WE, pH, &I, Yy, oy sy
7, b‘]“/ﬁi, %, Rz Ny, %E
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7o, dRRERBTR. BE5HAE, B#51HE,
4 HE, THEoRE®R B HICB O TRERE

FE B 1R) 0~2, 2~4, 4~6, 6~8, 8~12, 12~
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fo D MTEIEEDE (L% Tab. 2 R L. BESE
B SN o o b, WA IMEESE 2D
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6. B K

AR ESRBOMERECREIBRD S 0LEh
> 7. .

1. EERBRE

HORERRE X OERIR SRR IC BT B

Tab. 2 0IMfTEIRE
(mean=+S. E., n=6)

HHE B A1 e
SBP 114+3.4 112.3+5.0
DBP 60.2+1.82 58.8+1.82
MBP 78.1%2.00 76.7+2.82
HR 60.0+£2.71 56.6+2. 40
CO 4.4+0.16 4.5+0.20
CI 2.6+0.06 2.6+0.10
SV 74.3+2.85 80.3+6.48
SI 43.8+1.62 47.1+2.81
TPR 1413+31.8 1371+£22.5
SWI 46.5+2.01 49.5+4.87
CWI 2777+122.2 2765+183.8
DP 6840+£372.5 6328+247.1

SBP : Systolic Blood Pressure (mmHg), DBP:
Diastolic Blood Pressure (mmHg), MBP : Mean
Blood Pressure (mmHg), HR : Heat Rate (beat/
min), CO: Cardiac Output (I/min), CI: Cardiac
Index (//min/m2), SV : Stroke Volume (ml/beat),
SI: Stroke Index (ml/beat/m?), TPR: Total
Peripheral Resistance (dyn-sececm™®), SWI:
Stroke Work Index(g+m/beat/m?), CWI : Cardiac
Work Index (g*m/min/m?), DP : Double Product.
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9. MmEEL=vFEH, mME7IVFXFO0VRE
) HERSER
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Boohic. i, 851 HE OBRERIIER 5
Hickk~, HEZBRDBD ot (Fig. 7).

10. EHEHRE

1) BERSEER

NZ-105 @ 10, 205 X 40 mg ZBAEREO#H
B#% o R E({LEEHER = Fig. 8 1, phar-
macokinetic parameter % Tab. 3 ;xR L7z, %2
L, EBER X 2ABOHEEIEERA @
ng/ml) OB E, RESHSt51E S NT phar-
macokinetic parameter ZEH T h->72T &iC
& %. Cmax 13, 10mg #57 2.5ng/ml, 20 mg
< 11.7 ng/ml, 40 mg #57 17.9ng/ml TH -
fo. HEMPEBERZERE (Thnx) BEOBO
13, 1.7, 2.2 BHTH»7c. MAREH (Tie)
13 20 mg #5513 14K, 40 mg #5Ti132.2
BRITH - 1o
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B el 1 3173 - 2

mig7ILF X550 REHE
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'i‘; 147
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e 121
z 3
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$ s 8 Xk
2 2 =—=a NZ-105 40mg - N, 1 »—a NZ-105 40mg
g meantS.E. o \~\ * p<0.05
s (n=6) R . +p<0.01
e %* meant+S.E.
4] (n=6)
before after 2hr before after 2hr
Fig. 6 [REBICRDEFEHME (UERS).
ML = EmMHS MmFPNFRTOVRENS
(ng/me/hr)
&—o X5EIR —® X 54iH
74 a0 %51 HE &>--n 5 1RE
: O—— #%54HH O---0 35488
) x—-—=x {57 HH x—-=X %5 7HE
61 meantS.E.
(n=6) *p<0.05
*% p<0.01
51 meantS.E.
(n=6)
4
3
2
1
before after before after
2hr 2hr

Fig. 7 #iEEs.

2) 5 EER

MR R 2L BEHERS 12 Fig. 8, pharmacokinet-
ic parameter {3 Tab. 3 [c/R U 7. &SI
BT 51HE &#5 7 HE TIR4E pharmaco-
kinetic parameter [ZIZ XA DMEZR L7z, Cmax
B#¥E5E1HEHIZ 16.6ng/ml, 54 HHIZ 32.8
ng/ml, 57 HEHTIX 14.1ng/ml TH-7.
Tmax 3B OB O 3.5 K, 2.7 K[, 2.7KRT
Hotz. TipidBob o L7HRY, 2.4, 2.1
BfiTh - 7.

3) BAFCkIEE

RS EA%RR S IcB Y 5 NZ-105 ik
thRZE VAR B ORI 2 Fig. 9 1R Lic.

Comax IOV TREERR ST 11. 7ng/ml, A%
£ 5T 5.0ng/ml TH>72. Tmax IILPEIERS
T L7, ABBE5ET2IEMTH-7~. Tie
COVWTREEERES T L4, 2%RkETiR
BETxEh-7z.

1. RPpZEHHE

BRI ERRT O CicEfERERRICBNT
BHBEL OB ONIRY Y VI DWTHITL
ToRE S, BERICHT 2B ER 0.01% DT
THoc.

z B
ZeWEOoTH B L CRIMAS Vb OoREEE



plasma concentration

Tab. 3 YFE <5 x —4
BEkE
Parameter (mean=+S. E.)
#ERE o BE5ZXHE
Tmax (hr) Cmax (ng/ml) T2 (hr) AUC (ng-hr/ml)
10mg 3 ZEE  1.3+0.33 2.5+0.19 —v 2.0+0.47
20 mg 5 2ol B 1.7+0.30 11.7+2.37 1.4+0.13 25.4+5.17
40 mg 6 pacdi=gies 2.2+0.46 17.9+2.67 2.2+0.33 57.6+13.16
20mg 5 B % 2.9+0.51 5.0+1.27 b 10.1+3.16

D Not Calculated
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HifE 5
Parameter (mean=+S.E.)
#EH
(40 mg) n  BeERME
Tmax (hr) Chmax (ng/ml) T1/2 (hr) AUC (ng-hr/ml)
#51HH 6 & % 3.56£0.62 16.6+2.81 1.7+0.13 52.849.88
#E4L4HB 6 A % 2.7+0.56 32.8+12.4 2.4+0.18 106.3+38.19
5 T7HH 6 & % 2.7+0.33 14.1+2.48 2.1+0.09 60.1+14.03
HERS

Xommom x NZ-105 10mg (n=3)

(ng/ml)
20F

plasma concentration

O—-—0 NZ-105 20mg (n=5)
»———&NZ-105 40mg (n=16)

7 BRERRIRSE (n=6)
(ng/ml)

S

<
o
s
c
@
o
c
<]
)
©
E
o)
g
a

10 " 24 (h)

\/”\
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#5188 #54HH #5788

Fig. 8 NZ-105 iffchift prsens.

(ng/ml)

10r

O——0 20mg ZMAFIZS
(n=5)

o---0 20mg BiEIRS

(n=5)

0 1 2 3 4 6 8 (hr)

Fig. 9 M#EhiREICHT 2 8H0ORE.

RICERE U PIREBOBR c 20 T, #HAE
A10mg TRD L NIEEERICOVTE, Z0
& & NZ-105 M B ERT N TORES TE
BEAUTTH -7 & &b, ¥ EoBEEMEI
BNEEZZ o0 BM, WHE B, C ThohER
ONTiE, R, Hhikil, ERORNEB LU
AXl oI hEEH#E > S NZ-105 o M EE
RicERT 2dnEEZ bhi. HEC oY
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B, HAREEBROERE-ETI0TH

-7,
HRREREE X UEERERBRICOVTE,
ME - fR¥agiid, HEBRERRO 10mg #5%
KU 20mg HE5TIE, BHEHNLED FREIZHS
INTRIE -7, UL L 40 mg B E5R i i3k
B ER R I . LEMIIMEIR 20 mg #
o TRERER L, 40mg BE5TREKNR
TEIEBEICED M. SRk E5RBRTREE
IHE& D TERERAERL, 7THETTREKH, #
ERiEomE X D EEER Uic. IREBICBELT
12, BERERE T 10mg 85K (32414
% DOEREBED Oh, 20mg BERBIC
40mg BEELHIHLICEABNED IR, Th
RGBT R T ic & 2 R R AR RIEIC X

BEELONG. Lirl, WHRSHRTRIRE

BB M THE 7. ChRAEOES
FOERINDDICEBEEZONS. '
BHRERS KOMENFR I D20 Tid 10mg
BERICRETASERZED SNT, 20mg #5
By IcBEMALE 3 4, UK, DBK 24, 9% - 5
H, H00%K, WHOV-LhOEK, BoK3
IME1BICFFABH Y, 40 mg BE5RCIIBER
FLEIS B, AR S B, B - BEE, HolbiED
DR 2PNCHFA NS » fo. BERSRBTRER
FLW & BUR e PICH B L, B - HES I, B
E3H, BEOTHIXY 2HOFA D - /.
TS DIERDIE & A E M i B Hss
BTHAEMETEbEERER 1B, 5 iR

D b, NZ-105 oMmEHEERckERT 2
bOEEZ OGN B8, VThOEROREK

THICRBELTOEY, EEEERRT, EE
FLE, BREBXUTRE - HEMIEALE OERIC
HBELACE, BXUHEBRIMICD SN K
ORMEHMEEZZ bbE 5 &, BFRSHREBIC
Ao lB2@E, 1E 40mg oRGRIIHEX
NAERAEBIESN, #OEHARTH-1cOTIRE
WhEEZZO6N5.

Nifedipine® 7, nicardipine®, nitrendipine”®’ %
DAY Y LIEHREICIFIRER OS5 T & 253
LXNTVAY, NZ105 ERBESIMES v

2R W BE B X O 15 QTSGR O 5 5B
THRERZRL, #@EHREES5REBICE N T nicar-
dipine I3FIRIE A O 2ROz DIcH L, A
TREBRHESD, FRAOBBERAED ST h -
fo. AEOMUERERBRTE S i HBKEED
Na/K i, 50 i 5RE8ics
)2 %&E U FIRE R LR s R R BR A 2 3%
RI57—2Th0, BIEESICZDOHIE
BORBICHT2AFOBEREN ROV DT
bbEBHLNB.

ML= vERC DV TREZRREGHIED S
NiEp ot Fi, M7V FRFo VBEERE
E# GRS L OHEE R SRR E bBRERICHEL
BE2RMBICED Uk, M7V FXTF o viE
BEREHZEZE—7 1A hIRL T2 & 0
H10W35 0, AR OEFERSHREB OB SHHO
FRI8K & 10 BollE@EbZhE2ENT 2HEE
RLUTHW3. BERHEOEEICEWTARRE
BEBBELBED >0 THED, AicBELT
2, 4B ORFABLELLEDRS.

AFlOEYBREICENT, BKABEIHEEIN
% 20 3LV 40mg BEREOESHKR D Coax B &
U AUC RHEiIcER LTHEM L. Tt
TRDONERERBR OBK X DHEKEOR
AT BN/ Eick b EHEX
nic.

RS ICB O THEE4LHED Cnax BXU
AUC ¥ E 14557 BE HELTEWE
ZR LIS, TR IBIBSEBEER LD TH
5. THEHICR 1 BEHLAKZERZ S T & o

5, ARNCERERTVLOLEL SR

BilA] 5 & O 5% QR NZ-105 125 » b
BIUOAXREARBICEEAEHRBINE - 7.
RYOBRBICH T 2RBHOEBETH S, o
By Y BRI AN OB EZT BT &
DEREINTNS. BFICED AUC p/hE <7
BEA, KEWBEE, TRELLBEVEAMR
HBH, TOEXKRNSLLBEE>THS. Ly
L, MEHSRERTO 0mg &5 (EEELE)
LABRE TH D AR ERRE L HE (A0mg
W E) (TR B MR EEHERS £ LB LB A,



(ng/ml) 0——0 40mg TS
n=6)

----8 40mg RikiZS
(n=6)

plasma concentration

0 1 2 3 4 5 6 8 10(hr)

Fig. 10 Im#frhiBicxd 3 8H0%

PRERE SIS B 7o D B I I R RE MR B DS s
BELABBESCKRERER R L, BIRET
53 EPOBRMICBBBERT VW EEbN S
(Fig. 10).

DI omED 5> NZ-105 OEiFRE 2 4% ED
T ETOREMWICDOVTIE, BIZHERTE
EEZOND. Fih, EAARBECELTLEER
BEHEINZMET Cmax 3LV AUC icHE
FEEMED A BTz,

¥

RERABTEXRE L, ERES I E5E (10,
20, 40mg H[EHE, 1[F 40mg 1 H2ET7H
MR E) 2T, A oxelk, EEERS
L ORNE BB IC DN THES L.

1) BEREERE UTC, BAmALH (flushing) AHsBS
E# 5k 20mg <6 #h 3 4, 40 mg <6 i
54, EfFERETRAFICED b, BuRiz 20
mg T6Hth 24, 40mg T6 Hirh 34, ukEH
S5T2picEy 5t T - HER 20mg T
6 i 1 ], 40mg <6 Hlch 2 4, WS TG6
Bl 5 Plicided k. £ OMENE, 55D XK,
BHolbidy, oER Eokzx, WHov-
DR b i,

2) HEHESBIOT7 HREERSICE->TSH
AFIBEIC L ZBMEREEFOREIRD Shig
ANROW full

3) H[E#HS 20 mg, 40 mg (T3 W TRHEHIM
B, #RMME & BRE®RHI~6RKRHEzE—7
ETBTRAERL, BZHERKENSEEERHS
Jdohi. T, 7 HEEREREOKE, BE
MoRkE U 7R EAER 2580 S e,

B
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4) AFR7 EEEGRERSICX > THEELK
FIRIEAHERD 5.

5) AEERELCHAETI Cnx XU AUC
BBREE A LTHENUL. 7 BREEGEREIC
BOT, F1HBEE 7 BEIcE Y 28 hEGH
EREEENETHD, TEEIRVIDOEEZS
ni.
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