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Possibility of Interaction between Liposome and Concomitantly Administered Drug
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Recently liposome has been used as an effective and attractive dosage formulation for doxorubicin
or amphotericin B. The composition and structure of liposome are very similar to those of erythrocyte or
lipoprotein; therefore, liposome may interact with the drugs having high-affinity to them. In this study, we studied
that the possibility of liposome-drug interaction using L,a-dipalmitoylphosphatidylcholine/cholesterol/ L,a-
dipalmitoylphosphatidylglycerol = 3/3/4 (molar ratio) liposome (DPPC-lip) and cyclosporin A (CsA) as a negative-
charged liposome and a model drug having high-affinity to erythrocyte, respectively. When CsA was incubated in
rat’s serum in the absence of DPPC-lip, CsA was bound to lipoprotein and albumin. On the contrary, a fraction of
CsA was dissociated from them and interacted with DPPC-lip by the addition of liposome. Then, CsA (3 mg/kg)
was intravenously administered to rats 60 min after administration of DPPC-lip (10 mmole phospholipid/kg). CsA
concentration in whole blood was not changed by pre-dosing of DPPC-lip; however, the partition of CsA to erythrocyte
slightly decreased in the presence of DPPC-lip. It is well-known that liposome administered to the body was recognized
by reticuloendothelial system and uptaken into the liver to be decomposed. We also investigated the effect of DPPC-lip
on the metabolic activity of rat’s liver cytochrome P450 3A (CYP3A) using midazolam as a CYP3A substrate. Neither
single dosing nor consecutive 7-days dosing of DPPC-lip affected to CYP3A activity. In conclusion, DPPC-lip is very
safe dosage formulation regarding the drug-formulation interaction in blood, although liposome slightly affects the
binding of CsA to erythrocyte or lipoprotein.
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DYRY —LDISHDNENZED LR FENS.
L7zeh > T, TDXS 7% DDS WA HEREIC B
TEEMORE ST, BHIE RO PR BHE > 5
I K B0 HEY ORNENIRENOEZHEL, %«
ICERZIL RENROENS. FKICRE
TN RY — LGN, Pl £ ORI R
(reticuloendothelial system; RES) i & © %% -
WL T, RN HTRIC B THISE - SR
TENPHIENTVS. —7, URY—LIFFHR
WK ZOEE EHEMENEH SN, AR
Bk e LTORMEMRETNTNS £5iE, UFE
YV — LI Z DT OMHEIC BV TImER> Y R 1
TAVEBNEALMEZGE LTV, 207k, i
KH20WEVRTarA Y EMEERZRT X
I RFEYOLEE, HY—V Ry — LRIV TH
HEHMNECZRERIIARICTREEINS. &5
IV RY — LD ERREIICERT B FIcBVT, b
MZHT 2 ERHEEZETDH % cytochrome P-450
(CYP) &, tANDREE, FHCY UIREICK DS
DB B RN EN TV S C e
5, UKV —LEKXDY VIEEAHHC I T CYP
ORBEHICEE BRI I ERL S ETE R
A

ZTTARMETIE, VRY—LZXbLek
HEypiHikE L CTHIHT A2 ZzHMNE LT, 1M
XV RTorA v eHMEOEWEY & LT
cyclosporin A (CsA) ZE T I)VHEY & LTHWL,
A 351 % U KV — L L CsA O ELEH D
HFHICOWTHE T 2. £z, HFcBI%E
RKHEEETHS CYPAZETIVEERELT, V
RY — LW CYP3A TGRS 5 A % 50DV T
LU TR 21T 72,

E SIS

cyclosporine A (CsA), bovine serum albumin

(BSA) XU B -NADP" I& Sigma Chemical £ (St.
Louis, MO) & », COATSOME EL-01-A & Hiili#k
K&tk (Tokyo, Japan) & ©, dimethyl sulfoxide
(DMS0), midazolam, 35 & U diazepam (& F1%
MR TRk X 24 (Osaka, Japan) X O A L
7z. 1'-hydroxy midazolam (& Cerilliant #1: (Austin,
TX) & ©, 4-hydroxy midazolam (¥ ULTRAFINE
£ (Manchester, UK) X D i A L 7z. glucose-6-
phosphate, glucose-6-phosphate dehydrogenase
WE AV > 2)VEERE (Tokyo, Japan) & DAL
Te. ZTOMOREER X TABE TR DO & D%
Mz,

2. MAICHIFBDVRY—LE CsABEDEE
ERICEIT 215

2-1. invitro 7 v FFHEHPICETF B CsA &Y R
V—LOMHEN
2-1-1. S FIEDRAE  EREWYICIIAE
280-330 g ® Wistar R M < v &+ (H A SLC,
Shizuoka, Japan) Z i L7z, 7K X U HEHE[E
IR (Vx> Z)VEERE, Tokyo, Japan) 7%
Hillic 5 x, 12 K4 oY 7 7))L (Light
6:00~18:00, Dark 18:00~6:00), f6id (24 + 1°C)
T 1AM EPHEE 2oz Ty MEEER
H IS T —7 VR I, SHRfIRIC I — 2 L— 3
Y (IrAaAVFa—"7 BT AT LA, PE5S0
: Becton Dickinson / DM/ 1AINC 2 cm) Z2fifi L 7z.
AL h=Za—LEeMmEEMEL, h=a—L
D—tiZz, & F2EL TREHNEEN 20
BUBIS AL, h=a—LNEEHEBHEIKT
Wiz Lz, h=a—LZNLTTv FEEIREK D
Mik7ZERE L 37 ‘CF, 12 RisER, =050 M
(5,300 X g, 5 min) 2 &IcKbMmiEzir.
Lowry i 12 & b 228 Dz Licts, %>
IR 5 g/dlIC 755 & 512 pH 7.4 R ¥
AR (PBS) 72 -V Tl B A AR U SRBRIC i U 7.
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2-1-2. incubation 8828 U RV —L &L T
COATSOME EL-01-A % fii /1 L 7z. COATSOME
EL-O1-A i 1 /N 4 7 )b H 1iZ La-dipalmitoyl-
phosphatidylcholine (DPPC) , cholesterol, L,a-
dipalmitoylphosphatidylglycerol (DPPG) 7% %
NZFN 30, 40, 30 pmol FH LI=HYEEH A LT
WEWAERFZEY RY — L OBHFEZIRETHTH
%. HRHCIZEEK 2R LKIIEE5C &
IZ K DR 784 100 nm @ DPPC U RV —
L (DPPCip) ZiR# L. v MuiEY > 7
V450 plic, mAEBEMN 0.1 £ 71 1 mmol
phospholipid/l & 7 % & 5 I DPPC-lip Z#hi L
721, 37°C T 5 %7 [ pre-incubation % 7 - 7z.
I EARPAE DY 10 pg/ml & 75 % & 51 DMSO (i
FEURIE 0.5 %) ICTAfE LTz CsA ZZhnz, &t 500
ul T 60 77 [# incubation % 17 - 7z. Incubation
Rl 60 73 1%, K9 % T & T incubation % {5
IEU7z. &%, I Y > 7V OGEI g
DD DI PBS ZN Lz, Bonizd 7 )b
DWW ILAMIax s 757 4 —Z{To ik

2-1-3. FIbBABY/OR IS T 00— HIE12
cm, £ 30cm®dDA T AEICT IV Sephadex
G-50 fine (GE Healthcare, Waukesha WI) 7% #
H U, BEMICIZEERY VBEEK (PBS:
pH7.4) ZHW, #i#ld 0.5 ml/min & L7z, L
RO 7V 500 ul 27V FERCHRIN L 721%, 1A
Hig 7% 1 ml 1 30 fraction [HIIY L 7z.

2-1-4. A RS CsA 5 KU DPPC-lip iBE DAl
E [EIE N4 fraction 1 ml i NAZHEY)
B & LT 5 uM tacrolimus 100 ul % f X 72 1%,
acetonitrile 1 ml 3 X T chloroform 1 ml % Jii
Z, 150k E&iz. ZD%, 1200 X g T
10 57 3.0 77 8 U, chloroform & 7% [A] Y U 7=
%, TN CARZEZIT> 2. 195 NIk
% 10 mM ammonium acetate : acetonitrile = 10
: 90 DK 100 pl IC AR LT, LANIORT

ZMF R LC/MS/MSEIC X O ¥ > 7)UH CsA 1B E
ZRIE Uiz, Bl Ky — LOJREIZERN}
A EEEIC K D 600 nm I 350 % 7%
WTHIE LTz, £z, WHIRM O X 287 R
Lowry i K O #lliE L Tz.

2-2. VIRV —LH CsA D in vivo PE)IEIC -
A B

2-2-1. #iRAIERERE  ERIMELT, 11
& IRIRE, SEERETHIC SR & O KBRFRIRIC 7
Zalb—¥a Y2l Wistar REEMEZ v
(1A H 280-330 g) Zflifl L7z. PBS: ethanol :
DMSO =89 : 10 : 1 DiR#KIC 10 mg/ml DEET
CsA ziafR LTz, 55 L& DPPC-lip (10 mmol
phospholipid/kg) % KEE# Ik & b &5 L 71,
60 7% L THh DB CsA 1AM (3 mg/kg) 72 KNk
5k & O bolus 5 L 7z. 7% 35, untreated #EIC
i DPPC-lip Db b IC A7 PBS %425 L.
$ 5. 180 731% F TRERFICBHEHIR K O 1Mk 7z $7HL
Lz,

2-2-2. MR CGAREDRE i L il
2NN VIR B O F 2 —TICHD, EO50
it (490 X g, 10 min) 9 5% C &ic &K O 57k
100 pl I NEZHEYES (5 uM tacrolimus) 100 pl,
acetonitrile 200 pl Zh1Z 7z1%, ethyl acetate 0.6
ml ZHA 5 7L < ki LizoordE (5,300 X
g 5min) U7z, hRiEZALL, BJE T THAIEL
[HE R 7%, /BH5NEEEZ 10 mM ammonium
acetate : acetonitrile = 10 : 90 I F /A fiR L, LC/
MS/MS IEIC K O 5 > T )i CsA DERZTITH T2,

2-2-3. 2P CGAREDRE  Fv haimh
CsA JEJZ 13 Koster RA 5 @ﬁ?fwilﬁ CCTHIE L.
Ixbb, BRIUZIME 100 pl i NEEEYE (5
uM tacrolimus) 100 ul, acetonitrile 200 pl %
A 7z %, 0.3 mM zinc sulphate 200 pl, ethyl
acetate 0.6 ml ZINA /=1, MAEY > 7))L & [Akk
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DI K D CsA Dl #1E %2 17> LC/MS/MS
I KDY T IVH CsA DEERTT- 1.

2-2-4. LC/MS/MS Al & % # System:
ACQUITY™ Ultra Performance LC (Waters Co.
Ltd., Milford, NE), Detector: ACQUITY™ UPLC TQ
detector (Waters Co. Ltd., Milford, NE), Column:
ACQUITY™ UPLC BEH C18 (1.7 pm) (2.1 id. X
50 mm, Waters Co. Ltd., Milford, NE), Mobile
phase: 10 mM ammonium acetate: acetonitrile =
10:90, Flow rate: 0.2 ml/min, Inonization: ESI
(positive), Column temperature: 50°C, Source
temperature: 120°C, Desolvation temperature:
360°C, Desolvation gas flow: 600 1/hr, Cone
gas flow: 50 I/hr, Cone voltage: 70 V, Collision
energy: 94.0 eV, Detection: 1203.08 m/z >
127.9 m/z

2-2-5. EEMERT /o NicT — XTI
BRUEHERA TR L, FHEHEOZEDREIC
(& Microsoft Office Excel 2007 % F > T Student
Dt-MEZIT-> .

Tk, ARUKERERE 5% &L, * T/RLTL.

3. v MEFCYP3A EHICRIEFTIYRY —LA
DEE

3-1-1. URY—LO&RAIRE  EREe L
T, REATHICSHBIRICH =2 L—> 3 YL
7z Wistar 2= v & (fkE 280-330 g) Z1f
M UTz. S2RbLG 12 BT & DR E 82Ty
k 1 0.05, 0.5, 5 mmol phospholipids/kg/day &
DPPC-lip % B[, &%\ iE 3, 5, 7 Hiic b
VKRG L.

3-1-2. S MEFCYP3AEMAIE  HERE5D
% &, DPPClip B 5 5 3, 6, 12, 24, 48[
I, GO E, DPPClip DRAHRS D

5 12 KfAIfRIC T v 2 BT % T &ic X D i
L, IEH#Ucin-> TR L. HlEZzHm L, &
FICUTe>Toy M 7Y — LIREIR 21
To. BRRZISTIEEN 0.2 mg/mlic/zd K DI
FBL 2Ty IFI 7Y —LIc, CYP3A REK
Y& U T midazolam Z¥s00 (BRAIERE 20 uM) 14,
NADPH-regenerating system (1.3 mM B-NADPH,
3.3 mM glucose-6-phosphate, 3.3 mM MgCl,,
0.4 U/ml glucose-6-phosphate dehydrogenase >
TNERAKIEE) &A% &I XD incubation
Z B s U7z 10 77 1%, JK % 100 mM sodium
carbonate /5 Z IS % T LI X O EE KIS
RFIEERY TN E Ul WIEEEYE LT
diazepam ¥R N4, ethyl acetate 7z iz, il Hi
{717 > 7z. Ethyl acetate J& % £ (1%, /L
THRIERE ¥’ BoNE#%Z 10 mM
ammonium acetate : acetonitrile = 50 : 50 DI
100 plICHAfRE ¥z, FRdSFIC T midazolam
D CYP3AIC & 2 X & # ¥ T & % 1'-hydroxy
midazolam ¥ & U 4-hydroxy midazolam % LC/
MS/MS IEIC K DER L7z, 1'-hydroxy midazolam
B X U 4-hydroxy midazolam D4 p#E % CYP3A
EEDFEREE U THW .

3-1-3. LC/MS/MS I & & #  System:
ACQUITY™ Ultra Performance LC (Waters Co.
Ltd., Milford, NE), Detector: ACQUITY™ UPLC TQ
detector (Waters Co. Ltd., Milford, NE), Column:
ACQUITY™ UPLC BEH C18 (1.7 pm) (2.1 id. X
50 mm, Waters Co. Ltd., Milford, NE), Mobile
phase: 10 mM ammonium acetate : acetonitrile =
50 : 50, Flow rate: 0.3 ml/min, Inonization: ESI
(positive), Column temperature: 40 °C, Source
temperature: 120 °C, Desolvation temperature:
360°C, Desolvation gas flow: 600 I/hr, Cone gas
flow: 50 1/hr, Cone voltage: 40 V, Collision
energy: 48.0 eV, Detection: 342.1 m/z > 234.1
m/z (1'-hydroxy midazolam), 342.1m/z > 203.1
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m/z (4-hydroxy midazolam)

fi k& H R

1. CsA-URY—LRICE|TZHEEEA

CsA (X IMERBEATHED EWV (60-70 %) YT
BH%CENHIBATVS. —F, UEY—LiE
FRIER & B U 72 —EERE 2 FD T &b
5, MERBITEDE WV CsA X, MmAic ) Ry —
LMDFEEUTZRS, CsA ERiMmERE O AEA/ERIC
Zez CBA[REEDNH B, £z, CsA XMk
HiZBWTYU R T a7 A V5L FMENEW T
LEHIBNTV S, UEY — L2z RS -
VETOTFA v ERBICEEORAKE LS X
5T EMNTEBz, CsA LV RTaT A VD
MHEERIC B FBRDZE L2 4 U % Al # A
bNa. ZTTXY, MFEHICHEIT S CsA DIF
TEREEICH T 2 U RY — LOMEBER B &
Z Hi & LT, DPPCip #shn, JEURIIRFIC 51
% IMEH CsA DIFEIRREDE W2 7 )L A5 7 1
ST 4—ICXOHR L. FTH80
FJEEAE FOIRRET, VRV —LE CsA MDA
TEF OB R LTz

PBS H1Z CsA ZVAfR LTz > TV 7 )L Al
N LCHNT % &, Fig. 1 (A) ITRTXIIC
RTDOCART TV ar 1821 36N 5ilE
BEFZ CsA & LClINE Nz, chicfLTY v~
MR A 0.1 mmol phospholipid/l IZ72% X 9
\Z DPPC-lip Z RIS % &, CsA OzEEE D [lIY
&1 DPPC-lip JETFTERF & LRl U THY 77% 1K
Tl 51, URY—LHPREIRENE T
Z a7 8-10 1T CsA DF% &R (K 23%) A
IN&En7z (Figl (B). £ TYURY—LEM
J2 1% % 1 mmol phospholipid/1 IC#f K X &7z &
Z A, Figl (O IKRT XS, HWHEHE CsA D
&% DPPC-lip JE1F(ERED 45% I/ R % — 7,
DPPC-lip & #HEEM %42 Uz CsA 1 55 % I 1Y
KL7. ThbORi5IE, DPPC-lip & CsA Dt

WIFHS MICHBERMNMEC S 2, £, 20
FHEEFIZ DPPC-lip IEICKF L TIEART BT &
ZRUTWa. LA L, mHICEIEAMEYE & H
HEHZAE TR TWIMEZ N7 R T T A
VEMIELTWAZ D, MmHiciEEniz
CsA WMV RV — L e RERICHEERZS | &l 3
MEIMICDODVTIEHALSMTIE RN, £TTEDH
ICIIEH T O CsA DIFARIRREIC KIZ T U R Y — L
DFBTOWN T LTz,

2. invitro 2y FBERICHIFTS CsA &V
R —LDHEEER

Zv b XD EMmFERIC, CsAZHMbH %W
& DPPC-lip & L B ICiRM L 72 >~ T2 H v
T, CsA DIFEIRAE D ZALIC DUV T RIBRIC 5T
Liz. Zw bilniEHIC CsA O A Z I L 7z B
Drax k7 L% Fig2 (A) KR Uk, ik
IS IF K= E Y R % > 787 (LDL; Low-density
lipoprotein), & # &Y R % 2732 (HDL; High-
density lipoprotein), albumin % W {776 L T8
D, FIHERICBNTIDLIET7 9733814
IZ, HDLWx 75273 3 > 16-181c, £, 7V
7IVHLHDLAKT 2729 > 16-18 ICiAHT
5 tZHONUDMER L. X, R
RO AT - T & b8 LT, i
I CsA DHZ I U TR, WSRO 757> a >
(752723 1821) nH D CsA DOEILT D
TR > DIIH LT, LDLBX T, HDL H 5\
\& albumin OYAEHNLE DN B ZNZNHK 42% B &
U#J 58% D CsA MmN E N, (ZIF2=ED CsA I
MR 287 ERELUTHIEL TS T EAVRE
Nlz. THUZ CsA DR VIS8T FEE I 98% DL I
THBEORE LFHELAVEELDND. I
IfyEHIC Y VRRE A 0.1 mmol phospholipid/l
175 % X 91C DPPC-lip Zishn L7z & T %, HDL
& % & albumin OVE HALE D 5 O CsA D [E[UY
smIE A U7 h, LDL O A I E D 5 O EiE
BHFICH KR (49%) L7z (Fig2 (B). ARIFEE%



Vol.5 (2011)
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A) LDL or DPPC-lip
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Figure 1 Gel filtration chromatogram of Cyclosporin A (CsA) in PBS samples; (A) 10 pg/ml CsA Figure 2 Gel filtration chromatogram of Cyclosporin A (CsA) in rat serum samples; (A) 10 pg/
in PBS alone, (B) 10 pg/ml CsA with dipalmitoylphosphatidylcholine liposome (DPPC-lip) ml CsA in rat serum alone, (B) 10 pg/ml CsA with dipalmitoylphosphatidylcholine
(0.1 mM phospholipid), (C) 10 pg/ml CsA with DPPC-lip (1 mM phospholipid). liposome (DPPC-lip) (0.1 mM phospholipid), (C) 10 pg/ml CsA with DPPC-lip (I mM

phospholipid).
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f#Tid LDL & DPPC-lip ¥ 7Bt E &9 % C LA
A[RETd o 7=, DPPC-lip v D7 5 7 > 3
> 8-14 D CsA DR D RIX, VRV —
LEFEIEH &L T Uz CsA ISR T % nlBEMED
Ha. 2T, MUKV —LOJREEZ 1 mmol
phospholipid/l 124K & & CRIBEDOMGET 211> 7z.
Z DR, Fig2 (CO) IK/xRd X9HIZ, 0.1 mmol
phospholipid/l U RV — Lishnikg & Feig U, LDL
DIFHAIEN S DEIIE E SR (52%) Lik.
Ko T, CsA DK S ICIiFRIT EHAMERNKE
WYV RY — LG 5 L, MG
EAEB LT WEYN Y RV — LR IS
5025 VIBNENICHID AL NS, CsA DIFAE
IRENZLT ZAEMD DS, TOYRY—LE
M OMEBENERIZY R — L2 Rk % IE A
FREDENC L > TEHAZET 28 D EHEREE
n5.

100 s s
(A) wholeblood
E
53 -
2 <
g 10 G — —
g { < -
< ¢ T
ﬁ * T
] - ——
0 50 100 150 200

time (min)

CsA conc. (ug/ml)

3. CsADin vivo A EREICE5Z %) RY —
LOEE
CNXTOMENICT KD CsAld DPPC-ip & in
vitro MiEHRIC BN THEERZ/RT T EMNHS
Lixote. FTTEHITIin vivo DI NT
EEIBRICHEERNE T 20 E 5 DI DOV TG
Eiiolz. BEBAFBICEWTIEY Y IVED )
WOREEMEZ B RE LTl X it CsA o
IR E LTz, < v NI DPPC-lip Z &R S
60 7714, CsA Z 5 L7z D41 CsA B D
REHERS & Fig.3 (A) 1<k L 7. DPPC-lip A4l
OHEMICH MDD BT, 2l CsA IR 3 HMED
HEZRTENHEMNE R Tz, KTz, WiREIC
BT CsABEICIZ E A EEZITED 5N
Mholz. b MCEIT B CsA DIRNEIREIT 3 HHMED
AR C ENRENTED, Ty OB
INHDOWMEIC—H LTz, FEOIERZMGT, I
%t CsA IR ORFRIHER %2 Fig.3 (B) IR LTz,

100
(B) plasma
[
Lo
e .
| ¢ 3 -
t ¢
L4
0 50 100 150 200
time (min)

Figure 3 Effects of pre-dosing of dipalmitoylphosphatidylcholine liposome (DPPC-lip) on the

pharmacokinetics of Cyclosporin A (CsA) in rats; (A) CsA concentration in whole blood

and (B) CsA concentration in plasma.

Keys; = : with DPPC-lip, ¢ : without DPPC-lip
Each point represents the mean + S.D. of three experiments.
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DPPC-lip A {LiE O A EIC B 5 97 14 i g &
I PYRE L U TRWEZ/RL TS T &
5, CsA IFIMERNDDBEAKE L, 2l TOURE
HEDREZRDTRITEDEEZ BN, &
7z, DPPC-lip Al UL A 0D 5% i i L SRE AL i 7 &
R U CmW EZ R S lmAaRe b iz, 2
BRUMAEN CsA JEE DR RIHER 7 — 2 LT
E— AV MR ZR T C LI KD BEHE N CsA
DIRNENRE/ ST X— & 7 Table 1 IR LTz, 9,
IHPEE X D185 N/2/35 A—%13 DPPC-lip D
ATALIE DA HEIC X O I {RE Fiisd (AUC: Area
Under the time-concentration Curve), £& 7 1
75 YA (CLy) BXUHRNBH (T, IchH
BRSO SN otz. invitro I B4
RIS CsA D in vivo M EREIZ LTS &M
THINLEDD, EEKICITRKEEL(ERD S
Nxnz LhREnz. —7, mEFREXDE
5N72/85 A— %5 DPPC-ip ORiALEIC X D
CLo DEIFARICE NI 2T EVHENELS
fe. THUZDPPClp ICHEALIECADY U T S
Y AFIMAER 2 2R LRSS LTz CsA RIERATE
DCsADT VYT TV AL HIRL T/NEWATHetEZ

RLTWS. LhLAEDDL, 2l TOr7IT 5
YACHBEZLZRD NG ol T b,
CsA DIERNBIREIC R EBRZLIEZH N D EHERE
N5, —MRICMIRPEYIRE (Coo) & MMEEHIHE
PIREE (Crasma) PORNTIZLL RO X S HBIFRAD 5.

Cblood = {(1 _HCt) + Hct XK} X Uplasma (1)

CCT, Hat 3N~ r 27V w MiZ, KIXMER
— MR O RS Z RS, iz, (1) OWild
FHERICH LTS T 3L, UTFDOXSICLET
x5,

AUCb]Uod = {(l —HCZ) + Hct XK} XAUCpIasma (2)

2T, Table 1 IEBNTHRBNETF— 25 %
U5 b o Het iz 041 2 LT (2) RICIRAT 3
Y, DPPClip fEALEBEED K {13 1.82 £ 750, C
PUS BRSO (UBRISEYIRE / 2oy
E) H8 056 THBHT EICHSL, TNETOD
S L RIS I BT B, E 72, DPPClip #il
ERED K I35 1.20 &0, T MmER7)id %

Table 1 Pharmacokinetic parameters of cyclosporin A (CsA) after intravenous adminsitration to rats.

AUC CLio Tin

ngeh/ml ml/min h
whole blood
without DPPC-lip 2920.8 +286.8 1.03 £0.10 5.66 +2.4
with DPPC-lip 3132.8+214.0 0.96 + 0.07 40810
plasma
without DPPC-lip 2183.6 £236.3 1.37+0.12 6.51+3.9
with DPPC-lip 2896.3 + 174.5" 1.04 +0.15" 6.73 +2.9

CsA (3mg/kg) was intravenously injected to rats 1 h after administration of DPPC-lip (10 mmol phospholipid/kg).
Each parameter was calculated based on the moment analysis.

Each value represents the mean * S.D. of three rats.
*p<0.05 vs without DPPC-lip group
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Figure 4 Changes in cytochrome P450 3A (CYP3A) activity in rats liver after single intravenous
administration of dipalmitoylphosphatidylcholine liposome (DPPC-lip); (A) 0.05 mmol/
phospholipid/kg, (B) 0.5 mmol/phospholipid/kg, (C) 5 mmol/phospholipid/kg.

Keys; m: 4-hydroxy midazolam, 1 : 1’-hydroxy midazolam.
Each bar represents the mean = S.D. of 3 to 4 experiments.
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Figure 5 Changes in cytochrome P450 3A (CYP3A) activity in rats liver after consecutive
intravenous administration of dipalmitoylphosphatidylcholine liposome (DPPC-
lip); (A) 0.05 mmol/phospholipid/kg, (B) 0.5 mmol/phospholipid/kg, (C) 5
mmol/phospholipid/kg.
Keys; B : 4-hydroxy midazolam, = : 1’-hydroxy midazolam.
Each bar represents the mean = S.D. of 3 to 4 experiments.
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