Kekkaku Vol. 60, No. 9 483

R 3

R F P iRE

moE fE KkeK MO g E i

BERI/NFEE R
Zff WRM6E0F 1A 168

STUDIES ON BLOOD LEVEL OF RFP AND NEW ADMINISTRATION METHOD OF
RFP IN RELATION TO OTHER ANTI-TUBERCULOUS DRUGS

Tsuneo MATSUMIYA*, Kunio YAMATO and Chokan RYU

( Received for publication January 16, 1985)

It has not been conclusively decided yet which is more effective method to give rifam-
picin (RFP) before or after breakfast.Conventionally RFP is given with other antituber-
culous drugs after breakfast by us to avoid gastric side effects, but it is necessary  to
study the best administration time of RFP in relation to other drugs.

To determine the best administration time of RFP, the serum concentration of RFP
were measured by high performance liquid chromatography (HPLC).HPLC was operated
by the stuff of Kaken Seiyaku Co., Ltd.

Experiments were done as follows :

(1) RFP was given to the eleven patients either before or after breakfast by the cross
—over method. The sample (sera) were taken at 0, 1, 2, 3, 4, 6 and 8 hours after the
administration of RFP (Table 1).

(2) The blood levels of RFP were determined in another groups of patients. 6 patients
were given RFP before breakfast and 12 patients were given RFP after breakfast. Samples
were taken at 0, 2, 4 and 8 hours after the before—breakfast administration, and at 0,
2,4, 6 and 8 hours after the after—breakfast administration (Table 2).

(3) The blood levels of RFP of 12 patients were followed during 24 hours after the
after—breakfast administration.Blood samples were taken at 0, 2, 4, 6, 8, 12 and 24
hours after the administration (Table 3).

Results obtained from these experiments were as follows :

(1) The average of maximal blood concentrations (C max) were almost same in the
before—breakfast administration and in the after—breakfast administration.These were 5.3
tg/m/{ and 4.5 #g/m/ respectively.

(2) The time required for the RFP concentration to reach C max (T max) was 1 to 2
hours in the before—breakfast administration and 3 to 4 hours in the after—breakfast ad-
ministration. There were greater deviation of C max, T max and AUC (area under curve)
in the after—breakfast administration cases than in the before—breakfast administration
cases.

From these results, the before—breakfast administration seems to be slightly more ef-

* From Yorii Sanatorium, 2109. Sueno, Yorii—machi, Osatogun, Saitama 369—12 Japan.
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fective. But it is suspicious that such melit is able to overcome the gastric side

in the before breakfast administration.

B ®mes B9 5

effect

(3) The average concentration of RFP during 24 hours after the RFP administration
were lower in 5 cases who had discharged tubercule bacilli beyond 3 months than in §
cases who had discharged it for only 1 to 2 months.

(4) Considering above mentioned results, we give the drugs separately to our in—pa-
tients : We give RFP after breakfast to avoid its gastric side effects and other antitubercu-
lous drugs (INH and/or EB) after lunch to attain C max of all drugs at the same time

as possible.
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MeOH)) DA -7t * & 7 — v 200 ul %A tctk, B
BFNL, 3,000 rpm T 5 R Co 8 L CBRERE1T7S
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LUK 1 -Db), ¢ REEEEMBE) BRET/NEEE
FHC AT D B ICRFP 450 mg % BRI 72 (38R %
ICRA S, £ ORMERB L OIRBEZKE, BHick
UCEHERIML /2o MR 10 3m/, HMEEDSIC
MiE%EE LI L, -80°C Ddeep freezer FIClIEE T
RE L1, d. BRIKFD RFP BLUM T & F LEDH]
E BEIMES0u 2E 0, MREHRIERE: & ERE DL
% L CHEAZITIEY, 100 4/ & HPLCIGEAL,
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1. BENLZDI/oR A —~"—FKick% RFPD
YRATBLOPABRRADOBED RFP BLUB 72 F v

1 7024 —JRICLERFPBIUBT £ F VEDMAEE (ug/ml)
a: RFPHIHOWANIA, 72 HERABRAO b0
A IS & | B | m o kR A (hr.)
o jés e (RFPmg/kg)| H | # & 0 1 2 3 4 6 8;;1%/[
g | RFP | 00| 90| 58| 48 | 43| 16| 05
' . oo% ®2ke | B |desAc| 00 | 00| 04 03| 04| 00| 00
9 (7.8 |#&| RFP | 00 | 00| 16| 44 | 44| 27| 08
# [ dessac| 00 ] 00 00 01 ] 03] 01 0.0
o | RFP | 00| 77| 55| 53 | 36 | 17 0.8
, Wl osio | W Faecac] 00 | 00| 00 | 09 | 05| 02] 09
5 ©.8) . | RFP | 00 | 00| 00 03 | 09| 28| 21
® Mdesac]| 00| 00 ] 00 ] 0o ] 00 oz | 03
" RFP | 00| 05| 10| 13| 1.7] 52 53
;| 6o | " [desac | 0.0 | 0.0 [ 00 02| 03] 08| 11
5 9.8) . | RFP | 00 [ 00| 27| 46 | 84 | 56| 5.1
B TdesAc| 00| 00 02| 05 ] 12 09 10
T RFP | 00| 63| 67 45| 36 18] 08
/-, e _’1” des-Ac | 0.0 | 0.7 ] 09| 0.0 ] 00| 00| 00
0 7.5) % | REP [ 00 [ 00 [ 04 03[ 04| 10 40
des-Ac | 0.0 | 0.0 | 00 | 00| 00| 00] 1o
“TRFP | 00| 75| 68 64| 51 28| 13
. o | 40 | % [desAc| 00 | 00| 11| 14 ] 0.0 00] 00
5 (10.5) . | RFP | 00| 00| 05| 42 | 40| 32| 15
“ |dessAc| 00 | 00| 00| 01 | 0.4] 03] 0.2
- | RFP | 02| 38| 52| 63 | 58| 43| 209
|l a " [desAc 00 [0z | 05 | o8 | 08| 07| 06
5 10.1) % | REP [ 0000 02 04| 15 68 95
des-Ac | 0.0 | 00| 00 ] 00 | 00| 10| 17
| RFP | 003] 577] 517] 4771 ] 4.02] 2.90] 193
v ls gl 0 _'1” des-Ac | 0.00] 0.15] 048] 0.60] 0.33] 0.28] 0.28
(9. 0) 4 _REP | 0.00] 0.00] 00| 257] 327| 368 3.83
des-Ac | 0.00] 0.00] 003 012 0.32] 042| 070
* o BEIRIE & OEB des-Ac : 7 & F vk
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“Uwe | Rpemgol B | o | o0 | 1 | 2 | 3 | 2 | 6 | a
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o 4. 1) . | RFP | 00| 00| 00 ] 00 | 00 | 78 7.3
% esac | 00 1 00 00 0.0 | 00 | 05 0.4
TTRFP | 05 [ 521 61 66 | 64 | 58 3.9
s | " [desAc 00 [ 07| 09| 18 [ 16 | 16| 10
s (12.9) % | RFP [ 001 00 1089 [154 | 115 87
des-Ac | 0.0 | 00| 00| 1.0 | 27 ] 27 2.5
. | RFP | 0.18| 2.76| 366 426 3.8 | 464 262
I X T des-Ac | 0.00| 0.18] 0.30| 0.46 | 0.50| 0.60] 0.40
9.0) % | REP | 0.00 0.00] 04| 252 566 610 4.90
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FOMPBEOHE 11Z0HEEDR, 64151 HEIC
RFP 450mg Z8IRFNCARA L, BE2HHICRFP[F
BAHPA%KICIRA, 0 5%(5 5, 2413 RFP KEH
F) 13WicE 1 HE RFP 288&kic, #2083 RFP
ZERANCARA Ui RIS RFP IRAERERA%E L,
2,3,4, 6 BLU8HERIBICITE - T,

BfERR L1 -2, bBIUR 2D ELTH B, BlH,
FEED/ N7 Yy FhKREL, —BITEEARVD, 114
ONEAMPERE R, RFP $IRFHONS, RA®K 1B
TERIERS (4.5 ng/m! ) ITELIR, 3BHETH
Bel, TOBBRLICHEDT S, —F, HERRAOLS
3, BB TIRINASE Wcdhs IR B4R T8
Wi LR L, 4750 L 6 BB ICHi < RSl (4.8 ng/
m/) Lt 25-0 -7 F ks RFP L 0ETF
BN TRBSEAEN - f2o MBI 4 3BERBE AR
Th b,

% Ee0E E IS

2. BB RFP AR - IHABRMAOKE R
FP #RAt0EEDTEOHH TOMPERE A5 H
HITHRN. PARIRAFIZ 104 T, HIMEERIE RFP
IRAERET, RA% 2, 4 BLUSHHIO 4[E, */-#HA%
RAFL 6 & T, BRMFREIE RF P RAER RAK?2,
4, 6 BXUSERADET 5[ TH -7, CDHBEOH. WE L

UT.K.2ZEMAIEETN T B,
BREIRE2DTELTH B, A, PAFEHPRED
FEHORETE, MEOBE, KeldEE (Cmax)
1 7.00g/mi, FREEOHEE 7.2/ ml LA
WKFaA EERA LN > T, 58, RAKRSKHET
DOMcpiEE - B TmE (AUC: Area Under
Curve) bFI#E 31.6, %E 33.8 LIRA EEFRDAET
Hoto T, BEMPEETERERE (Tmax) FATE
2.6 B, %% 3.7 T, HBEFRAIE X 0K 1 BEE
Nize BL, E20TEL, SEGBREEIPLBHKRT

%£3—a RF PRAKASMHOMABPEEORE
“ K 4 " h &, JI[[ th R F PR DEER RF PIicREd %

i (mg/kg) | # B | 0 | 2| 4|6 |8 | 12|24, |CmaxTmax AUC| T %
R ks e Bl e
: | | R Koot st dtestooroo] 20| © 7| 1
s |- | 8 ool | 20| M
B e i T e R 3 0 A R il I i
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i el B R N s i L xR Bl R i
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o mme| & | B9 et oporten] ¢4 | 0 07| %
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e i Rl 20 e e ey 3 i O G
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Curve, No.13 BERBEAHEF, No.14 Koz, No.6~ 108 1 ~2 #H, Tmax: RAKE ) £ 5 [T o PRAE 1

THEE, T 1/2 : i
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iy | P B E B RF PHRA#%“DOIEM  (hr.) RFPicBid 3%
B h & |\m o
T | (mg/kg)| # | 0 2 4 6 8 | 12 | 24 | Cmax |Tmax|AUC| T 1
No 1 ~120> m? 50.358| RFP | 0.00 {0.83 |4.63 |4.58 {3.97 | 0.65 |0.08 uy?I hr hr
o 4 4.6 4 [39.9] 3.0
FHEEL2A) (8.9) |des-Ac| 0.00 |0.02 |0.48 | 0.63 | 0.49 | 0.10 |0. 00
Yol ~5 RFEP |[0.00 [0.98 |4.18|3.54 | 2.38 | 0.60 |0.00
CCEEA 56. 4 PR 1,09 [1.60 | 1.31 | 1.15 | 0.78 4.18 | 4 |20.3| 2.8
. 5.8 —
S (8.0) BREEE0.49 [0.71 [ 0.59 | 0.51 | 0.35
5 @
4 des-Ac| 0.00 [0.04 |0.52 | 0.50 | 0.40 | 0.06 |0.00
RFP [0.00 [0.40 [4.34]5.36 |3.58 | 0.68 |0.20
No.6 ~10
| ~ 45.6 EeRE(0.89 2,60 | 1.50 | 1.29 |0.73
(BFE 61.8 5.3 | 6 |37.6] 3.9
2H ) (9.9) B0, 40 [1.16 | 0.67 | 0.58 |0.33
54
A des-Ac|0.00 [0.00 |0.44 |0.72 | 0.48 [0.18 [0.00
RFP
6 LY 0. 45¢ IR
g I e ®<,___.m%1~2ﬁ55% RFP
) A——A ” Desﬁ:
i 5T o-——a BE3 HALLESH RFP
P 4.34 ® <0——“-" ” Desik
fn 4+
;;4 358 Bt | TR | TH0KE | RFP ke
i 3 1 61.8% | 45.6kg | 9.9mg
2 | 45.8% | 56.4kg | 8 0mg
’ -
Des #&
B
1 1.0
mreg/m/l
5 0.5
s 2 i 6 8 12 %
i ) .
B RF PRMA®KDEIM

X 3. HEEHARISIR F P B LT Des (& OFHIMrbEE

H-o1o F72, No. 1| OIEFNIEAERICR F P AthikL,
MRHIIRF L TO 2 - 2RI TH B

3. HMARRAOESOUBMOMbEEDESE R
F P ABARRICIRA U 72354 D24 O I i s 0fh &,
FEH (T BLXUAUCATE A EHicER4
5 HITRIE Z1T78 - 1o WRIMERIIZ R F PARAIRT, AR
H#2,4,6,8, 128X 24R0 & Utco, BUEIZE 3
—aDTELTHB,

T DI BDONO. IBF AL ERBERBDOS I, % 7-No.
143 BHRER CTH > 72120, MRFONAAEZELT
FRAL,No. 1 &D No. 12 TD 128D SBEHED 750 filigd
EBIDM P EEOFEERD B EE3 - bDT L

Bo %1z, TDH B, HEELS 3 4 A L L7 iER (No.
1~5) &, BEEAS 1 720 L 2 4 A Tk L5ER (No.
6~10) DEHEHEHRD 1,
MAEEOMEEEICDORBRTE N R OIS,
12ZDFEEOHEREIZE3I - bDIT &L, Cmax (3ARH
$%a4~68RI0D 4.6 #g/ m/BTET, 8EFRILIRIZEHE
WWTFMEL7oe 25— 0 -7 FUAD MBI RF PR
% 6 B H ik (0.63 #g/mi) &80, DRk
[E#ER F P ic#i~NTHETBN B EB AR Lo
BEREARIBIICR F POMHPEEDOFEH@EAE A5 &, &
3-bBIUK3IDTEL, HE3 A ALI LS L
REF (560D &, 1750V L 2 4 B THE L ERICE~
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TETEMAET L (BL, AEERS L), 2607
L FIMEOREOERETH - 1o L L, FHERIIEE
B3 hALLEGIA 45.8 5%, 175V L2 7 AFID 61.85%,
F - PYAE ILRTE S 56. 4kg (RFP 8.0mg/ kg), %
#h345, 6kg (RFP 9.9mg/keg) &HFICMBEED
S BERMKTH o720 kE b thD SiEERAZ 2 -
720

$7, 128DAUCOEHIEIZ39.9, BEE 3 A A L

%4 RF PHEMRAE, HEIRAES

HH BB B IE

FH129.3, HEE 17V L2 A ABIST.G, TY% 31220
STy 3.0 BEfE, HEES3 B LIEG) 2. 8 BERE, BEE 17
WL 2H AR 3. 9EMTH -1 BB, AUC, T
i S bEEE 1 750 L 2 7 B BIDRAEDS k6l - Tz,

Pk, bR3EOEKRBROBEE LD 5 EROL
D5 Bo

a. RF PHIARIRAOMAbEE RIS CERES
FEBF1081Ic DV THRIGE L - M (Bioassay I

S AR AR A S D M PR OB

- - g | pE | mebiEE RF P450mg P.O. SERAIARA
- IRA% AR A% RA% AR
| KE | oeg/ml | BRAAT | Dpp | awsh | 65 | 8 EEE
= 4 kg | F 1 @& 0 9.6 8.2 6.6 5.2
R EE B g B gt -
% ¥ S E +0 +10 |+06 |=+04 |[=£03
RFPHE ¥ ¥l 0.2 8.1 7.5 4.7
. 3 | 64.7 | 39.3
FERRAABERE S E +0.2 |+4.3 +2.0 +0.4
RFPEHER 6 | s39 | 520 ¥ ¥ A 0 5.3 4.0 2.1+ 1.5
Hh o AR s ' ' S E +0 +0.6 +0.4 +0.3 +0.2
SE: Standard Error
* Bioassay Hic k3 RIFRBECTEWE +: 641 +: 1561

<HE) &, BeofERicAkDT, LH»SHEREFP
ZRRA LTV ISV EE 34, BLURF PARAhONE
EZ16ZDOEH M EEDOHKIIFRIDT L THS,
R F PIERFAORERILMED 3 4T, MBOREBT LK
NT, SBRA-®KETHD, RFPOREEDOHES
» o155, RF PIRFA%:S BRI TOFIMEEEBRAIC
ETEM - T0 L L, MPEBEOHBIZTFITLT
Wite Zhicstl, BEiZRF PAARA LTV ERTIE,
B2 BICBENTHIRY DEMBTHD - foo 1272, BHFOT
FEERI AT 2 3 & PATRR A - 1o

b. RF PEIARIRA & HARIRADEE&DMPRE
OB FLROMARIIRMA 1642 L, SERIRMAI264
(%1, 2, 3DMEFIL D RF PIEIRAFIB LSO

LOTELVHDAERNIZBD) OFEEIEERS DT L
<, SIBRIIRAOBEDOREM (Cmax) (FARMHE 2 H
ME®D 5. 3ug/mi T, DIETREL, sEfEHICIE 1548
/mi ot —F, BABRADGEE, RAK2E
M 1.4 ug/m/l &&fEE R LD, 4KRHE 4. 12g/ m/,
6 BfE 4.4 g/ m! LERICREEICE LR, 8
RIEICIE 3.4 ug/ m ] EfEPICTRE L oo BB, MlifEREER
ZOAHOWE T, FERS X OPEREZIZEEL
Drotehs, BIERIADHD Cmax H9P FE 7188
D5, FERE A 2 ZOW A %IRAOBENE, Tmax
DEOEF L DEL, 8HEMLLLZNLETH T
COHHD 1 Bl EAFIRAORKED B 505, T OB
B B D TH 1o UL, 24BMBEICEED

%5 RF PEANRAL BRERAOSEOMAREDHE

B il v P e Rﬂgfggo m}fﬁﬁﬂ;‘o ARA% AR %
| BE | wg/ml | BRET | TReng | qwsrd | eosm | 8 R
ke | ¥ fE 0 5.3 4.0 21t 15T
oo | 160 5390 20 -
S E +0 +0.6 |+04 |03 |£0.2
S 15 fE 0 1.4 4.1 4.4 3.4
% AR A | 26 | 51.1 | 50.3
S E +0 +0.4 |+05 |+03 |+0.4
N ¥t fE 0 0.2 0.2 1.4 4.1
ﬁﬁfﬁ“ﬁ 2 | 57.0 | 471.8 -
WaRikA S E +0 +0.2 |+02 |=+04 |x0.1
SE: Standard Error +: 64 +: 1561
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%6 RF PRAMEISSHHEE (Cmax)
w1 & Fi AR A 16 41 W& % B OB 2 f
W B &iflo | &Cmax | B A | SfEMAO | &Cmax | B A | SEFDO | &Cmax
MEE | Cmax | ovsm | P85 | cmax | owmi | 5P | Cmax | owse
ng/ml png/ml ng/ml pg/ml pg/ml ng/ml
L 2 6 14 H 5.3 54 A 2.9
3 7 * il 5.7 (26D 4.2 3.6
(48 6.3 (38D 6.7 5.9 67 A 4.0 4.0
1 49 6.3 TR 6.2
29 A 5.2 1% 8 7.2 (26D 6.8 6.5
(361 5.8 7.9 84 H 4.8 4.8
8.5 6.5 (580 8.9 97 A 3.5
378 7.7 9.5 8.0 261 4.4 4.0
(261 9.0 8.4 2% f 43 1078 6.4 6.4
44 A 51 26 7.8 6.1 1278 6.1 6.1
(360 7.7 5 A 08
7.8 6.9 49
548 3.3 (460 4.4
(260 7.3 5.3 8.5 5.0
64 A 6.7 6.7 44 A 6. 4
481 A 5.0 5.0 (28 7.5 7.0
%7 RFPRALESMEICETSE TORKR
a WARIMRA RFPO045¢g P.O.
Max —~BEAE operg | anshn | 8 msRg it
. 11 4 2 0 13
Spg/mlLE | (5395 (81
. 0 2 1 3
=t 11 4 1 16
8 (69) (25) (6
b #i&%IEA RFP 045g P.O.
Max RAER| omgf | 48R | 6esRN | >smsRd| 2
. 14 9 69)| 4 2 16
Sug/mllLE (3 (35) (15) (8) (62)
\ 0 4 31| 4 2 10
5 1 13 8 4 26
B (3 (50) (3D (15)

C ) #HRicHd 5%
() #tlicdd 3%
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120 &8 -1,

c. RF PRAMRI L RSN ERE (Cmax) & DR
fr k6T EL, HRHIMA, HEKIREE LRAL
fil& Cmax & ORICIIAEBSIZS VY REPAIUESHT
RA LB I ESEERELTH, £ D% E3IC Cmax
BETL, 20RBREIETOEREREOE LIS SEBT
5b0sLBbn B,

d. RF PO#HARH, SAREKRALY Tmax O/x5
FOHE BHIO Tmax %, ZHNZFHEERE LU
BERMANNCEEDE L, £T-a, bOTELL 5, A
b, HRFRAOEAX 166116 (69%) 13ARMAE
2B T Cmax &7 0, WEFRbbug/mi L EERL
720 4 B (25%) (3 48R HIC Cmax ICEL,ZDHHD

& O HEE0EKE B9 B

280E 5ug/miPlEARE Lichs, B 26id 5ug/ m/
PIF&E 5t T2, Tmax 8K EENT DI
& 161 (6%) T, DT 4.6 £g/ m/! Th -1z

chicxt L, FABRAOEAE, Tmax MARA %
2 TH - - b Did, 265 fED 16 (3%) T, D
fE138.9ug/m/ Th-1o 4B ED Tmax THoie
HDEFEHD 1341 (50%) T, TDHHLD 9 (69%) &
Spg/mi Ll EARLUIH, 461 (31%) 3TLITFTH
512 &7z, Tmax 256 RffIOMERE 8 # (31%), 8
BRE ozl bobDid 44 (156%) T, 5ug/ml
PbE, AT OH00E &R, TNThFERETH
-1,

€. RF PORAERI, SIE%RRABIAUCD/ N7 Y +DL

%8 AUC (Area under curve)
RF P 045g P.O. AR 8 Bsf E T E
AR AUC| 99 LIF | 10~19.9 | 20~29.9 | 30LLE t
L 1 1 9 4 15 +
woa o (6n| (6| (60| (267
. 3 6 11 6 26
oo & as)|  @n| @w| @D
+ 0 1B R C )%
AUC : &R « Biih iR T ik
B 1 F. H 506% & m o * ]
wg SHR preE | B2 | 1A | 2838485064
s (=) 25873 - 7 e e R el
p | + | = =] =] -] -
R F PImehiEE ARART ARA% 26 4050 6 By 8 Wy
tg/ml 0 51ug/m/ 19 58 35
0% o
g ia B *
T HREEb BFE | My | 1A | 2|37 4A] 55 64
\4) it E 5 r5eaiit | 2 N R N R R
C2Kz3 Ple BE| SR A N N S
RF PhiErE ARMAT ARA% 2050 48R 605 8B 120%R
rg/ml 0 0 4.0 64 4.1 0.6
#3 I. K. 39% 3 -
Sl * -
ik g | e | 1| 28] 30|48 5 A 68
Y G
)| AR HRE wik| 5 | — |2 | 2| 1] ]| -
i H1 r RFeEemtt " ~
CoKxs E 5 7524ttt ekl IR NN che Nl Ml
R F PInehErs ARART AR 2 8RN 405R0 6 6%f 8 BEfiF
rg/m/ 0 2.2 1.2 5.1 3.6
* IR REGAG TR H: INH, S: SM, E:EB, R: RFP

4.

RF P#ifatk, HEREIRAS



1985 & 9 A

B (%8) RF PIRAI%SHEE TOM A « BeRfhfs
THE(AUC) k20 TH 5 &, HAEFRAOES 15
Bch 9 Bl (60%) H320~29.9 1T, F7/- 48 (26,7 %) 3
30AEERL, 20LLFidED 261 Tdh - 7225, HEER
o5&, 26610 941 (34.6 %) HS20LAF (9.9LLF
3%, 10~19.9:641) T, 20~29.9 (3 1141(42.3%),
30LAE 64 (23.1%) LEAARRFIRAICE ~KED N5
FOHEIL - o BL, TORKMEL24EFE OFEAE ST A
UCOBfE L 3£, &L SHKMLIEDAUCHIMA
5ET5EBOCHBRBIADOAENBRENL L3I TH b,

f. RFPZEIA%IC, INH (BLXUEB) 2B8&%
WKWIRASH 53 A LB &<, RFPORESMbE
E (Cmax) SHIRKIRADES, RAK 4 BERRTH% &
BB ENZODT, FABMOROTIEZEDCmax
DEFICIE XD, HRSRE-BH LS &T
LRAHBEITIE > TV D, K idZDO—HOIEFDORET
bbo TNODOREFNITERERLERIV "0 b D
fetb b osIREEH s oS, FHLLEOBIFSEEERL
7o

] £

A oOMEFR T3, LIFIR F PEIARIIRAT, BBkkE
MY R ONIZEbdH-T, RF PidMhovisgsE
L bic, WRBMAEFAE LTS/, SRIFFREE
DWHIcL D, HPLCick 3 RF POIMAEREDRIE
DEREE I 5 FERIC, ROKBREML >TO/RRFP
DR, BRATETNED, HDVIFHARIEAL S
BEBBEBOOMIT OV TREARITZCEEE ST
RETH 5o

RF POMPREREEE LT, ki3 Bioassay#:
DBEOHV SN, KEEZZOMKELE, RF P OHR
REEEY (W7 & FuE) OHURERZEIER 20t 7o 0
N0 E%, RFPOIMPEEE LRI NS Dicx
L, SEF~A20FH LHPL CHEIZ, fM#cRFPD
HOMAPPEEA RO 120, BEEITHTE & BENTEME
Hic, HoEMiRSN5, HL, BlCHlEL/225-0
— a7 & F UKD M BRI S D MET, HoMRO
T EBHAOHRF PASORBICERANEFELEL T,
HPLCAEFMHMALIBBIBREE TD LT ADIOD,
AREENEZHICER LTV E45H, 5% EFEICHIE
INhBT EiKEAH,

RERIPOEOLNTVET EL, FLA5EOKMBTHR
F P D MrF R (G AR ZE LTS O K Tdh - 120 AofE—
fitkicd > Th, WES LichHs 0 IRIEWFIZIETE2No.
18&%3-a No.2) Lo #-T, TOLHIHNF v+
DR E SR % MECTH T D> BEHRHDITN EDE
Rbd550, SEOMEENIZSH L ETRFPOMA
HIARA ERABRBIRA O W NaE 2 %, SfRH Bk
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THEROUT A ETHD, BBLZTORYE ST (5%
LT, PR CEE, REB SNBSS EE
LBVIRY, B LLERB TRV EEDLNS,

7 a2z et —~"—JRic k%R F POMpEEORE
(& 1) &, fxOEFT, HARIRADAD Cmax #3
FEOHD, HE0VERZTOFDOEDE, FTHELTH- 1o
h, EEEAE E S LT E L5, Tmax [FEIAE
DHWRTH - 120 [AIREDEFEIIRERDOHEIC HE W,
L»L, RFPOWNBABEDEEALTZIT AT ENER
SINBHDT, TENUL 2 HERE—DOARFETITHEHONET
Hotehb LN, 7R 2 DT & SIS SRl
FELIEETSD, 70X« A=—N=FXTIE-12D &
[EIREDRAEA 15720

3 IHARIRA DS, 46RO MPEEL LUA
U CliHc R (TY) %IEfECRkS 5 B TITHE -
1R Th B, i, BIOENBEIABEE & ELEEE
HALF) & DRJIC Cmax ©AUCOHEND B him%
MBI EILH-TcDT, HABRFIRMAEDHEZFTSHS
Mot BIRE L7 146, ERERERE & BEHR O 1 4
iZ, MOBEROIMADBZNhH 50T, FHEERD
BEEERA, F o, BEEIAMBIO%EIT TR, E DM OE
HF (260D B\, B 7 106h, EIERE LA
(56)) ® Cmax, AUCBLUTYZ, EHHER
(56D OZNO XD HS B>/ HL, A&
0, FAAEEEZ REIC L > TXRN 5k
DBHIEWEREAY, —IBOMEEE L TZIEHENET
HA9,

LTAT, BABBERS VT 4 70, YIEIRAFD
ARAFICENC, RF PRRFITh O BHE DM EE 250
BEODOTEEOAEND T EEERSDOBRED OB
H¥oNTE T/, SEOBME (£4) THEBDC LR
SN, TOBRIEL THINIARBE D S DA R
ATW5b, 1B, RFP® Cmax BEEEE45D,
ARFIBALGR DM < Sk L #HE S, RFPRAtG1 # A
IRt DpSsE (F6) IC3RERBERRIA SN - 12,

wic, PEROBFEP FiRE], #2008 TH, Cmax
1B L CHIRRIEAOMIHRFIRAOZh & EEL
CBEBIBTBOVEFONTE 12 Lo L, R E ks B
IKBR>TABEERS DT EL, FHER, FHRETS
HRNCEE S - 1205, Cmax IHBHRO L HHETE
A2 L, /i, PRARADEEI, Tmax DR
TKED DIEFIHST/NHIEEED 5 g/ mi KL EITGEL,
H> Tmax RAUCDH/NF Y+ SEAKIRMAICE~NT
Disdn o toe P6-C, FIAKRRMA R BEEESESDIE
WRIRIRD B0, BEOHES, BMMEET 2IES
ICEHARATIRAE OHAE E I RETHLEEOLIBEEL O,

FEIRIE D& OHFI DRAEILE D 2 B TD - 123, HjbD
TEL, HBRIRADES Tmax MPEOKTH -7,
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FEPRIR A OER IEAPHBIIC AN TRE(H 5 W I MIFEH
DEEPKTH B EDRBE N, SHRBIGERI S
~NEUETHA Do

15, TerRETZOTEL, RF PEHARICHMAIE
OIS TE KL, SHORSORME, S, B
HERFPOHEBIRAD Tmax H4 ~ 6B E»ED
EHho-tDT, RFPD Cmax &, OB ED
Cmax A2 TX310E°0, tRMEEA~—BbHT3
foib, ETEHAR%KICRF PARASE,ROCTEEHR (D
T OHLEEE CINHBLXOEBREARHASES
FEA—HRA L T b, Bl L THERDEBE EENT
FRIZDEDE, SHREBPIAFR L L TRES 5
EThHAH, KBEMBLCILEIIRF PAHIARIIC,
7 I NHBXUE BREARICRH S 3 5EkeEHA
T 5,

] B

1. BEES/NEEEFICARBEL, RF PIRATONM
ERBEDORF PIMPEEORNE(LE, SEikAs
o 7574 — (HPLC) #EEHWTHEIEL .

2. B¥RFPARALTVAEEDMAPEE D
THRA L2 FIc#e~T, DI VEETH - .

3. WAGWIRAR (166 LEERIRAE 266D &
OEEEEDEEE (Fif :5.3ug/ml, BE 4.4 1g
/mi) DERDII-ohs, RAGRKEREICGET SE
TORRZ, BIEHH 2 B, %EM 470 L 6 BT
Potie Ft, BEDOHBIIFIEDOREICK~NT Y+
MHAIL- 12

4. HEEM 3 A ALLEROIAERIZ, 1780w L2AA
PINOREFICE~, RF P OMAEE ASEOME @ DS
FwAl (HL, BEELL),

5. BERBEAHE (24D HRFPEFHSKICARAL
7184, RABRSEEICEYS 5 TORMIE, KRR
FEEHBIL D bEDP - (8ELIE,

6. 26— 07 EFikombEE s, RFPOM
thiERE & IRIZSEITLCEB LA, REFPXDEHNED
&<, BoBHBTENAEREZRL I

7. LIEOBEESEIC LT, FEEKEOHAZIRE
HFB1-», RFEPZEAAKIC, T/ I NHBLUFEB
ABABICIRESYE, T 3K IREROKSMAEE
AR ARANEEN, TO—HERIR LT,

E il 33

Sk o< V5T 4 —RBIEL, 75— %fE
B LT o0 e RITRISE OB IR, FHARIGS JUE
miEE—0& KISz LES,

13, APEOEE 3 H58[E B L U559 [ B AR
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