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I. %8 & F &
1. BERYE B L CEARE

NM441(Lot No.26), NM394(Lot No.12) B LU
NAD-358 (NEF#Z¥ME, Lot No.3) ix, BZEFEKR
SHTERE NI b D EB Wz, 4 XV >~ (nacalai tes-
que), 7 V7 F = (Cr, nacalai tesque), D-= > = k —
)V (nacalai tesque), 7T -~X* ¥ K (Sigma Chemical,
Co.), ¥ 7 32 /) EREE (PAH, FX#EKRAEH),
HgCl, (FI AR S4) 13, TROBRSEEHV2,
ZDMORE b HROFHRR B & UEERBEK 7 o~ b7
77 4—-HoboEAW,

2. BE5ERARSE

1) NM394

SERDO NM394 % IN NaOH 2%, 0.1 N HCI
W THRIL, £EAEKIC T 9.5mg/ml (BHEMEEOR
&) 8L U 2.5mg/ml (BEE S v b OBNENRE) OBER
TRBL I, & 72, BHEMBHE ORI IC BT 5 NM3%4 =
W#ER X, D-v > = b= 15(w/V)%B £ UCr
0.25(W/V)% L2 & > /R RERLIEERIBERZ
VT NM394 24ug/ml O¥EH % FHEL 72,

2) NM441

MHEE D NM441 = Askh THFE, 0.5%HPC-SL
PHOLSOMZ N SEML, NM394 &£ LT 10mg/ml
DORBRICLD X ICHBLT,

/7, Cr, 1 XV BIUPAH BEBEABERICT
£ 2100mg/ml, 40 % 7z 1% 100mg/ml ¥ & U 20mg/ml
ERBEDICHB L, TURAYNIZ1/ISM Y VB
$EEH (pH4.5) &L U IN NaOH T 60mg/ml DR
RSB 7z,

3. Y FIBIT 5 NM394 OB HEMEBORE

RER 3kg D AFREEEHEE Y ¥ Ll 7 AKX
S ERHG, Ay 70 -F2 LDV FIIBITS
NM394 DBEHEMBEREIC O W TR L, EBICETS,
R PE60, AERENIRIC PESO (& % 1 Clay Adams Co.
Ltd) 2 &2 A =aVv—3 3T 5FEMETo . EMB
T UERBIFNY PV EY —VHBT (775 —10%
(KREXRSEHRRSH), 30mg/kg, i.v.)TIToT, &5,
EMOREIIEBIRE D F- 72, NM394 % 3.8mg/kg,
PAH % 20mg/kg 8 £ U Cr % 100mg/kg, &2# 145
DI THEL, ZOEED S ZEH S EHRER % 0.5ml/
min/kg O FE T EFEEE L 12, SREEERA% 40 oh
SRy 7 u—KBRREBLL,

£9, 7V—70—2 V7 I AERRETBHIZ,
SHMOERE L U ZDPEAIC B 3% 1T- 72,
ZDIFBRIIRA T —T VEAELURE 2 L1, AL
ISBIEM AT, 52%ICA XY > % 40mg/kg, ¥
130 TH#E L, FAZE6 DBICRY 7 —F L 2Bk
L, B3 2K% 0.5ml 3 O8E L 72, BIM 15 10 H
V7V —=70—=27 )77 ARBIE LT, T, ¥

T 222 BT AL X AT 760
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RAESWHER OREERHN T 5701, 7axiy
K% 60mg/kg #5 L, FFROEBREZRIEKL T,
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HgClL, BEEEF VT v b 2 A, NM441 0N
BBICN T 2B ERA L7,

1) BEES v b OERY

SD %t S v b (9 8#) OEEic HeCl, £ ARK
B % 2mg/kg (B 58 &E 2ml/kg) 2K THEHR, 24
Ry o2 r—YANTHEEL, HeCL, # 54 HHDZ v +
PEEES Y b LTHRBRIIH L,

2) NM441 gO% 5% 0ENENRE

SD %M S v b (10 3889, IEHEE ; 314.2+£8.9¢g, BE
SEFE; 284.944.4g, AR SLC) 2= h2NVE Y —IVER
B T (30mg/kg, ip.), KEREIRWCH =2V —v a3
(PE50) %17\, S5 SMRETIC2.5mlD¥ ) ¥ %
BELZ, 9y MR—LVerr—YEEL, BREE
NM441 20mg/kg (¥ 5# & 2ml/kg) 2EOKE5B LV
4 XY >~ 100mg/kg (5 E 1ml/kg) *B#IRNES
L, FOANY VB ETo oYY FNVTF 2 — T IR
B MR % KBREIR & » BRER L 72, I 3,500rpm T
10 538, 4°CTELOOBL, MEE2OMEL, £/, R
XY SRR B ARTER R 2 BRE L 72,

3) NM394 ##iRA 5% O NERE

SD RifEHEZ v b (10 88, EHEE; 291.8£16.3g, &
RSt ; 281.4+10.5g, HA SLC) € 2) EFERII~=>
MV E Y —VREET, KBREIIRAY =21V —YarB&
VHEEIRY =2 —¥ 3 Y 2IT0, HREREYY v
CEBEEL, Ty MER— NV —JICEZEL, ®
BEt:, NM394 5mg/kg (5 & 2ml/kg) 8 L VA X Y
> 100mg/kg (5% & 1ml/kg) ZTHIRY =2 —1L &
DFEL, FTHONN) VAEETo Y Y IV Fa—T
W KRB 1 YR & ABREIIR Y = = — v X D ERE L 72, MM
WEBOLOMEL, MEEESE, £, RIEYPRSEHE
RERIC B ARHEMEPR 2 B L 72,

B, 2), 3) bz NM44l 7213 NM394 285
L, FOBHNEREE2BRET % LR, 1 XY 285
L, BBV 7 7 VAKIK LD RRERAEE
(GFR) %®H#IZE L7,

4) EERAERHAE

EEBIUBEEIY M(&n=4) 07— VIEIK
NM394 @ 0.5N NaOH /KE# % &0 U (BN & i
SED1%), NM394#EE 0.1, 1, 5, 10ug/ml IiFE
& L7V, [ERkC, pH7.4 $BE¥WK (Sorensen buffer) &
NM394 ® 0.5N NaOH A&EEEHML, LEEOFK
RHRBLI, RRAEEITCTIS /A v Far—yva
> L7:%, Centrifree® MPS-3, YMT x> 7 v >,
Amicon Co. Ltd.) 7 0.5ml 43B L, 37°C, 2,000rpm
T 15 R DR IR, & s RE NM394 BE»
55 UNRIEERERD T, NM394 BE OHIE I I3&

0. 1ml 2R L7,

5. B8

1) NM394%

Mm%, FRLRS L ORI EER 0.1ml 2 0.2M Y
VBB E R (pHT7.0, WEBEFEEYE £ L T NAD-358 %
lug/mlE&ET3)Iml, 1 %7 0oL F V(Y 7on
A% UBR) Sml B/ Nz 10 SRR ER, HO0B
(4°C, 3,000rpm, 10min) L7z, KB2KER, S
4ml 2B OZFLECI D BETRARBLEL 2, BRE~%
0.2ml DA%/ — VL, HPLC HIZicft L7z, Al
EEMIE, HIRY LRRCEE L1,

2) PAH®

PAHIZBWTIZ, M5 0.2mlH 3 WITHRL 2R
0.5ml CEED6% Y 7 uuBiREMAEBE LI, £
NEELSHE(5°C, 10,000rpm, 10min) L7:%, &5
N @RIV ET7 7405 — (¢ 0.45um) THABL,
HPLC filEicfit U7z BIESRMIE, BiER” & RRCRE
L7z,

3) A XY

Dische & Borenfreund® M A& IZH V>, AKICED
1272,

4) JvT7F=v

Creatinine test wako (Ft#iZEMkA &) 2HEAL,
g L D HEZTT- 72,

5) Nat 8L UK

Stat/lon I (H&7 7 =2 v #R&4t) 2HEHLHE
L7z,

6 . ZEYBENEETT

1) AbyF7u—k

A by 7 a—NF —OftEICIZ, NM394, PAH,
Na*, K* &% OR$/ M @E L% Cr QR /114
BELTRLUIEE2E 7727 a >y T EIIRLE,

2) MmEETBEHE

NM441 F OS5 %0 NM394 M4 hi@ E R O v
T OEYENREMENTIZ, NM394 M HEE DHEKES D
BRA V2 oHEAREER (ka) 8LV T, 2KD
7zo E72, NM394 #RAIE 58200 NM394 MR H
BEB2-aV = AV M= VETNVREZDHTRDT
Tolz. FEBRR/N_FED 7 NV T ) X AiZiE Damping
Gauss-Newton #&E2 Wiz, &8, FRXROFPHFIBIT S
AUCozs BL VUV AUC X EFETHIE Lz, 72, 4
2 ) ¥ O MAE PRI D T b [EIRRO MR TREMT

2T,
3) RepgEit
B9 75 A (Clr) BE U GFR X, LTARTRI
LOEHLT,
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Xoze - NM394 F72134 X ) > D544 24 B ¥ T
DERFHRM &

AUCqz2q - NM394 Z 72134 XY > O IEERE

BHAR T HERE (0 ~24 BEfE)

4) BN 27V 7 5> X Clnr

Clor &, UTwrRTRICLDEHL

Clnr=Cltot—Clr

Cltot : €827V 77 VA
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7. fREHALEE

BEOEEEREIL, TXTEHRES %LLTF T Stu-
dent O t-REIZ L DT> 7z,
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Fig. 1  Stop-flow pattern of NM394 in rabbit before (—) and after (---- ) administration of probenecid
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AV FOBREC LV HEEOERERLIZ, BRNETRY
BhNE—27 3B ohhroiz, Nat BL UK i3,
RN Z2RTB/NE— 27 358D &5 hiz,

2 BEEIv MBI IBNEREORST

1) BEEZ v MB35 NM4U41 BOKRSEOHKEA

B

NM441 DENBIRERERICHE L 72 IEE B8 & U HgCl, #
E%4BED 7y NOBEBLUVROEEREER*
Table 1, 2R L7, ZDRERLY, HBRwHL 2
HegClL, 5% 4 HEHD 7y bOBEBEFENRIB I N
fzo W- T, HBRICIX HgCL, 5% 4 BEHDZ v b EH
W7z,

NM441(B ) BX U4 X )~ (BkW) 5% DIER
BIUBEBES Yy B 2METBEHKRE % Fig. 2
W2, BYJENRE/N D X — % % Table 3 2L 7z, NM441 i
BWTIX, EEBCHBEERO NM394 OHFEKHED
mEPEEILREL, T, 3P4 6FCERL 7
AUCo-w I3 4 5 ARL, RPFHMEFZIEEFON
22% @A Lz,

A XY UvEBREBOBREHOMBFEBEILRL,
AUCo o 13 #1225 10K, RHPHEMEBZIEEFHOLN
73%W WY LTz, GFR IIZIEEEE (6.98ml/min/kg) DY
13%(0.91ml/min/kg) @A L, REREDEELRE X
iz,

2) BEES v BT 5 NM394 #IRNE SR D
HREE

NM394 OERERERRICAVIBREEET VI v b
i3, MEB L CROEENREORER LD, HeCl, &
5% 4 HE W BREFENRE I N (T —F KRKRT),
HgCl, 5% 4 BEWc NM394 8 & U4 X ) #IRAH
E%DEEB LI UVBEES v BT 2 BT REHES
% Fig. 3z, EWERE/ T A —F % Table 4 IZRL 7z,
NM441 B OB 5% DOENEIRE & FEkkic, EFERICHA
BRERTIZ, NM394 OMEHREIZ LA L, Ty, 38
3R, AUCo-. 13#13.5 fFICEAL, SHAR
(Vss) ICREEZEEZ b o7, Cltot IZIEFEEDH 28%
WIETFTL, ROERRIZEFEBEOLN 14% B Lz,

BREERHTIE, A X)) omEFEREIZ AL, T, &
e 4fEcER, AUCo. 3717 fFIH K L7z, Cltot
XIEEBEOHN 7 %WET L, RPFEERIZL 60% 18D
L7z53(p<0.05), VssiCRBEBZIIB»>7:, GFR I
EHET 7.48ml/min/kg, BEEE T 0.31ml/min/kg
ThH, BEERO GFR BEEHON 4 RBTHIL, %
BRiKDEENTBR I NI,

X511z, NM44l 058 L O NM394 #IrNE 5
BOBHRNEBEOHERLI O NAAZTRAFTEY T4 —
(BA) #EH L& 23, [EEHIL 38.8%, BREERIZ
44.7%ThHY, REREIFDOSNL» o,

Table 1.  Biochemical findings in serum of control and HgCl, treated rats
for NM441 per oral administration study (20mg/kg)
Treatment Weight NEFA GOT GPT TG GLU BUN Cr
(g) (meq/1) (1u/1 (Iu/1 (mg/dl) (mg/dl) (mg/dl) (mg/dl)
Control 314.2 1.20 130.8 42.8 52.5 153.8 16.4 0.38
+ 8.9 +0.16 +18.6 + 2.9 +20.5 +30.9 + 2.7 +0.08
HgCl, 284.9" 1.11 126.6 33.0 57.2 164.0 145.8* 4.79
+ 4.4 +0.20 +35.6 +10.5 +11.3 +54.9 +71.0 +4.40
(Values are the mean=*SD of four (Control) and five (HgCl,) rats at 4 days after HgCl, treatment.)
* . Significantly different from Control (p <0.05)
NEFA : non-esterified fatty acid
TG : triacylglycerol
GLU : glutamic acid
Table 2. Biochemical findings in urinalysis of control and HgCl, treated rats
for NM441 per oral administration study (20mg/kg)
uv pH Protein  Glucose Keton Bililubin NAG LDH ALP LAP GTP
(g) (mg/dl)  (g/dD) (tw/ny  au/y - au/p AU/ /N
Control 19.4 6.5 30 — —~1+ —~1+ 0.20 0.27 1.87 0.81 11.5
9.6 ~9.0 ~300 +£0.04  +0.08 £0.95 *£0.14 =+ 2.50
HgCl, 13.6 5.0 30 —~0.5 —~2+ —~1+ 0.26 0.95* 0.99 0.25* 3.13*
+11.8 ~9.0 ~300 +0.04 +0.37 +0.71 +0.10 +1.57

(Values are the mean®SD of four (Control) and five (HgCl,) rats at 4 days after HgCl, treatment.)

* . Significantly different from Control (p<0.05).
UV : urinaly volume



VOL. 44 S-1 NM441 OB HE#HE & BREEEWIC BT 2 RNENE 169
(ug/ml)
1,000 3
(g/ml) b
£
< 3 7
: :
Z 2 100 4
N 1) -
o = :
g £ 1
£ 2
5 g
g «
9 £
: _L‘@ 1.0
£ o~ 3
0 .
K] ]
Ay
T T T 1 T T v
0 4 8 12 16 20 24 0 4 8 12 16 20 24
Time (h) Time (h)
Fig. 2 Plasma concentrations of NM394 (20mg/kg NM441, p.o.) and inulin (100mg/kg, i.v.) in control and HgCl, treated rats
Values are the mean+SD.
-@-: control rats (n=4), -O-: HgCl, treated rats (n=5)
Table 3. Pharmacokinetic parameters of NM441 after oral administration (20mg/kg) and
inulin after intravenous administration (100mg/kg) in control and HgCl, rats
Treatment T max Crax kel T AUC,-o Pe Clr
(h) (ug/ml) (h™Y) (h) (ug*h/ml) (%) (ml/min/kg)
NM441
Control 0.25 2.45 0.49 1.54 4.48 24.30 18.07
+0.00 +0.60 +0.17 +0.46 + 0.10 + 1.39 + 0.94
HgCl, 1.60 1.98 0.14* 7.09* 18.19 5.33* 1.95*
+2.46 +0.65 +0.09 +4.08 +13.01 + 5.59 + 2.25
Inulin
Control — — - — 314.9 79.5 6.98
+ 282.3 + 3.1 + 4.61
HgCl, — - - 6897 57.7 0.91
+7419 +27.9 + 1.27

(Values are the mean=*SD of four (Control) and five (HgCl,) rats.)
* . Significantly different from Control (p<0.05)

Pe: cumulative urinary excretion from 0 to 24h (% of dose)

Clr: Clr of inulin represents glomerular filtration rate.

3) NM39%4 DIEEEB L UVBEES v FOMBIZB T

LEAMER

NM3U DEHBLUVEBEREZ Yy bOMBIBT 3
NM394 BE#H 0.1~10ug/ml DEHBEROKER%E
Table 51 2R L7z WTFNOEBECBVWTILBEET v
MIEDOEAEARRIEA L, FHEAKSKIIEERH
T48.2%, BEEHT3I 4% ThH-oT,

4) NM3Y4 DEEBIUBBES v bicBIT3

BI7VT7 5 AE
DEOHER»SHEL-NM3ML DE VT 5V A%

Table 6 /R L7z, NM441l O 5% 0D NM394 o Clr
i3, BEEH CEFEREOK 10% B L, FHESIE
HER(EFER 52%, BEERE69%) CTHET2LE
REEFOD Clr RIEEBEOH 8 %I F TR Lz,
NM394 #IRAKR S5 %O BREER O Cltot, Clr iz& X
IEERED 30%, 4% LT, FHBLEEESERTH
ELRCIrid, BEEHICIBOLWTIIESHOK 3 %Ic T
THA LTz (p<0.05), —7, Clnr i3IEEE > SR
TEEZRRD sz o7z,
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Fig. 3 Plasma concentrations of NM394 (5mg/kg, i.v.) and inulin (100mg/kg, i.v.) in control and HgCl, treated rats
Values are the mean+SD.

-@-: control rats (n=4), -O-: HgCl, treated rats (n=5)

Table 4. Pharmacokinetic parameters of NM394 (5mg/kg) and inulin (100mg/kg)
after intravenous administration in control and HgCl, treated rats

Treatment T AUCo- Cltot Vss Pe Clr
(h) (ug*h/ml) (ml/min/kg) (1/kg) (%) (m!/min/kg)
NM394
Control 0.84 2.89 30.07 2.11 65.1 19.37
+0.11 +0.71 +6.57 +0.23 +15.4 + 5.04
HgCl, 2.51* 10.17* 8.50* 1.82 9.0* 0.82°
+0.54 +2.23 +1.73 +0.15 + 6.5 + 0.64
Inulin
Control 0.59 221.5 7.58 0.31 98.6 7.48
+0.28 + 22.3 +0.75 +0.13 + 2.8 +0.81
HgCl, 3.75* 3847 0.51* 0.16 56.2* 0.31*
+2.36 +1859 +0.21 +0.03 +26.0 +0.18

(Values are the mean=*SD of four (Control) and five (HgCl,) rats.)
* - Significantly different from Control (p<0.05)

Pe : cumulative urinary excretion from 0 to 24h (% of dose)

Clr: CIr of inulin represents glomerular filtration rate.

Table 5. Serum protein binding of NM394 in control and HgCl, treated rats

S H 0,
Treatment erum concentration (ug/ml) Mean (%)
0.1 1 5 10 bound unbound
Control 60.8 53.0 38.0 40.8 48.2 51.8
+ 6.0 + 5.9 + 0.8 + 2.8
HgCl, 31.7 39.5 28.4 25.9 31.4 68.6
+13.9 + 7.3 + 1.6 + 1.4

(Values are the mean+SD of three or four experiments.)
*: Significantly different from Control (p<0.05)
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Table 6. Clearance parameters of NM394 and inulin
NM394 (ml/min/kg) inulin (ml/min/kg)
Treatment

Cltot CIr Clr, f** Cltot GFR

p.o.
Control - 18.07 34.75 — 6.98
+0.94 +4.61
HgCl, — 1.95* 2.83 - 0.91
+2.25 +1.27

iv.
Control 30.07 19.37 10.70 37.25 7.58 7.48
+6.57 +5.04 +5.80 +0.75 +0.81
HgCl, 8.50° 0.82* 7.68 1.19 0.51* 0.31°
+1.73 +0.64 +1.37 +0.21 +0.18

(Values are the mean+SD of four (Control) and five (HgCl,) rats.)

* . Significantly different from Control (p<0.05)

*+ . Urinaly clearance corrected by serum unbound fraction. Serum unbound fractions are 0.52 in control rats and

0.69 in HgCl, treated rats.

m. % >3

NM441 O 5%, MPCEEREL L THEET 5
NM394 0742 B 17 2 BHEE L L VBERERC
B 2HENEER 7 v N VTR L,

NM3%4 DA by 70—, — 2D WERTRE
AKE—IBFADSNI, ThoDE—271F, Taxixy
FCERBEXREZEET 2 2L THADEREZRL
720 £72, Na*, K* 0 & 5 ERINERTE/INE—7 &
FEhohkhpotz, UEDZ s, VHFIZBWLT,
NM394 (3 RERGEEBD A 72 57, ITHARHEE W X
DRpABEE N E EEZ Hshis,

—%, FEEZ v MzBF 3 Clr ix 18~19ml/min/kg,
M#ES > 87 EEER(=0.52) THHIEL /- {EIX 356~37
ml/min/kg ¥ %% Y, GFR 7.5ml/min/kg & Y K& s
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ni,

1) NM441 #0858 X O NM39%4 #IRNES5% D
ENEEORRE L D EH LU BAENLL, BEEW
& 2 NM441 OBIERRIC K & BT RV,

2) BEEICL 3 Cltot DBEERET (p<0.05) 23R
dohizd, Clnr CRBEBEELZ L, BEEFC LS
NM394 QBN LA OBBI IZFEEDIIZ D,
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¥, BUN 0 L& & luEFFRONESEWESEML,
NM394 DIfiE S v X7 EEEEEL LB S iz,

Pl b X, NM44l OEHEERE NM394 i 7 4 ¥,
Z v MZBWTRERERASE L CRMAES W X D R
WCHEttE B 2k, Ty PCBLWTREBEEEICLS CIr
DOETICEVMEFEES LR L, HEMIBEST 2 Z L
BRI Nz,
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Renal excretion mechanism in rabbit and pharmacokinetics in
renal insufficient rats of NM441

Shigeki Shibasaki, Takashi Kuribayashi, Naoko Hodoshima and Takemi Nakayoshi
Pharmaceutical Research Center, Meiji Seika Kaisha, Ltd.
760 Morooka-cho, Kohoku-ku, Yokohama 222, Japan

Renal excretion mechanism of NM394, an active form of NM441, was studied in rabbits by stop-flow
analysis methods. In addition, the pharmacokinetics of NM441 was studied in renal insufficient rats. The
results may be summarized as follows:
1) NM394 is extensively secreted by the proximal tubules in addition to the glomerular filtration in

bbits.

2) Renal clearance of NM394 was greater than that of GFR in normal rats. Then, it was suggested that
NM394 was also secreated by the proximal tubules in rats.

3) The plasma concentrations of NM394 in elimination phase after administration of NM441 were
increased in HgCl, insufficient rats. T,,, and AUC were increased by 4.6 and 4 times compared to normal

ts.

4) Cumulative renal excretions in renal insufficient rats were decreased to 14~229% compared to
normal rats.



