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CCMP88-RD-041

The Influence of Naringin-Containing Chinese
Herbs on Cyclosporin Pharmacokinetics
Pei-Dawn L. Chao

Department of Pharmacy, China Medical College

ABSTRACT

The origins of zhigiao and huajuhong are Citrus fruits as grapefruit.
They contain the same major constituent ~ naringin and their many other
constituents are quite similar. Because the interaction of grapefruit juice
on cyclosporin absorption has been documented, this prompted us to
investigated the interactions of these Citrus deco_ctions with cyclosporin
in swines. FPIA method (FluorescencewPolarization Immuno Assay) was
employed to determine the blood cyclosporin concentrations. The results
showed these two decoctions raised the peak blood concentration of
cyclosporin (C,_,). The decoction of huajuhong significantly increased
the AUC,, of cyclosporin by 95 %. Acute intoxication of cyclosporin was
observed when the decoction of zhiqiao or huajuhong was coadministered.
It is suggested that blood cyclosporin concentration should be carefully
monitored when cyclosporin was coadministered with these two Citrus
herbal decoctions.

Naringin, narirutin and naringenin are active constituents in zhigiao,

huajuhong and grapefruit juice. The contents of these dihydroflavones in
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these Citrus herbal decoctions and grapefruit juice were determined by an
HPL{ method developed in our laboratory. This assay method could be
applicable to quality control of Chinese medicinal products. In addition,
our results indicated there was no correlation between the ingested dose
of naringin and the extent of AUC increase. Therefore, naringin and
naringenin should not be the causative agents for the interaction. It is
worthy to further investigate the other common constituents among
zhigiao, huajuhong and grapefruit juice to find out the major causative

compound which is responsible for the interaction with cyclosporin.

Keywpords : zhigiao, huajuhong, drug interaction, naringin
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BF O REROIRAEF it 2 40 & BT & cyclosporin

G\ felodipine ) S &4z PIRENEG > B FH T R4 D

T2 X % naringin > B SLIRER X ZE A 2 B &2 naringin F Bj -

Naringin {288 N 7 3% 3% 18 4= & 7K A% % naringenin + B. naringenin 4
Bhiafnz CYP3A4 # % 24034 O79% o g — B X 4% naringin
RIFHRAT ~ REPNBE RSN E DIt 2 R85 » 857 naringin
HEEH2 o P REEEPEOC 2. Ry s M AR A
naringin $1 naringenin ¥ X Z 2 EB A5 - HEMET FAELY
quercetin ¥ kaempferol ,&%%;ﬁ\-ﬁ 29 naringeniri F3xx CYP3A4 #p
#17E M » 3 quercetin 2 kaempferol TR AR Z/E R 2 X H 424,

MASEHEM - TR A A 0 A A 6 R
4 6’,7’-dihydroxybergamottin &, bergamottin S 4 T X E/EAZ X
B9 fa & 16 XA KR E 6,7 -dihydroxybergamottin 78 3k 2 81
cyclosporin R AR MHERYD o 2 il » BATHEH H4d it P47

MRS ARREFREBXER IS > HAF —BRZIER -
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naringin 4 48 ¢ & 0, g H?r#/z;\&‘ 2 #) naringenin & 6°,7'-
dihydroxybergamottin * » pbabfb At i BALIRER A X B 4 A Z 4R
R BEbAndk s mE - TEMBEaEF BB TR SR —H#Y
FALBMZ NG RERERBRL -

AE R RIF O BB B I B BIIETL & (cyclosporin) %
B R N R 2 B R AEY
cyclosporin 2 fa PR B #5143 BMBRE L EM 2 T - B REAR B
HHER RIBABGRELH Y RUMB AR S8 o
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Naringin - naringenin ~ narirutin ~ glacial acetic acid % & Sigma

-

hemical Co. (U.S.A) - 5,7-Dimethoxycoumarin -~ 6,7-

(=N

imethoxycoumarin % & Aldrich (97%, Milwaukee, WI, U.S.A)) -
Acetonitrile ~ methanol (HPLC grade) B A & (ALPS Chem.Co.,
Taiwan) = — =k %45 -Kthd Milli-Q sk 248w - HCl 84 4
erck %3 (Germany) - Sandimmun ® (Cyclosporin) ey /2

5 &8 - TD, ® Immunosupressant Drug Assays-Cyclosporine
g .

Monoclonal Whole Blood kit 8 & Abbott Labs. (US.A)

e ET

SR EARE & (HPLC)A

[

& 3% Shimadzu LC-6AD (Japan)

S Sh AR % Shimadzu SPD-6A ( Japan )

2.4k 25 . Shimadzu C-R6A (Japan)

B &7 41 3% © Series 200 Autosampler (Perkin Elme, U.S.A)

21T F R Mettler A 100

34Tk E % % Branson 5200

4\ i B0 Eppendorf Centrifuge 5414
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5.TDX analyzer No. 9520-04 Abbott Labs. ( US.A)
7.4V 5E I B 0.45 um, 13 mm, Alltech

8. WINNONLIN (version 4.0; SCI Software, Statistical Consultants,
Inc., Lexington, KY, U.S.A.)
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o 2 s A A b K BT 2 84
Ar 35 AL W A% 4 K BT B 2 8 B 1A ER AR 3R AL M 45 4o 8 44200.0
MASOLKE Kha#hAlE » ZHUBKEER20L A

% A E200.0 ml -

2B AL B KB PREE  HEAZTEHAEAZEE

()& 44 7K A% F naringin ~ narirutin & naringenin Z & &

A. naringin $2 narirutin Z 4k LEH

KA B S 3000 pl A FEE 700.0 pl JEFERD 0 B

15000 rpm & 15 min » R EF& 300.0 pl o R #EHZ

PAE E P 2% (6,7-dimethoxycoumarin + 400.0 pug/ml
40.0 pg/ml) 2444 > MEILE S (045um) BIE - B 20
pl 2 A HPLC %#f » £A4& 56 F naringin 2, narirutin
P42 E 2 0% % @A e84\ naringin 3 narirutin :i_#ﬁ%
“HfX > KHH S P naringin A narirutin 2 4§ o
B. naringenin Z 45-#7 56 H #5

AKEE M 3000 pl AeFEE 7000 pl RFRA > &
15000 rpm &~ 15 min » B & & 450.0 pl A2 50.0 pl z
M A% F 82500 (5,7-dimethoxycoumarin » 240.0 pg/ml) »
SRAE A FLIE B (045 pm) i&iE - B2 20.0 pl 2 A HPLC
-#F 0 P& &b P naringenin 2 AR F 2 E B LA
& naringenin AR EHFEX 0 KBS P naringenin
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(2) KA naringin ~ nariratin 2 & 2% 48 B ¥ 5 54

1544
4 #7 & A& * LiChrospher 100 RP-18 ¢ (5 pm , 250 X4 mm )
1% 3% & 47 & 4x  LiChrospher 100 RP-18 ¢ ( 5 um)
5 Eh48 P KELFF I (811 19, v/v)
ik ¢ 1.0 mi/min
Rl & ¢ 280 nm
AR £ ¢ 6,7-dimethoxycoumarin (200.0 pg/ml ( naringin
) & 20.0 ug/ml (narirutin) )

(3) Bk A1E F naringenin 2 & #UR A8 B #7047 f 14
SRR LiChrosi)her 100 RP-18 ¢ ( 5 um , 250 X4 mm )
4% 38 & 47 % 4 : LiChrospher 100 RP-18 ¢ (5 um )
Hopda L KEQTFI (7129, v/v)
- 1.0 mYmin
WBE & ¢ 288 nm
P42 #  5,7-dimethoxycoumarin (24.0 pg/ml)

M EH Y

(1) Naringin R E 52 8%
#%}E;f,%ﬁl naringin 10.0 mg *» AV EFFEEZ » HUF
ML SO0 mlAmAEER (2 mg/ ml) - RAEHFE
AR T EEMHE 4L naringin MAZEBRIBE SN A 12000
+ 1000.0 ~ 500.0 ~ 250.0 ~ 125.0 ~ 62.5 & 31.2 pg/ml - %
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BRAZEZEEZ 2000 pl G R AAEEHZ NIZE FEEER
( 6,7-dimethoxycoumarin » 400.0 pg/ml ) » F743 2% naringin
BNFREZFEHFLE 0 B naringin X & 4R A
BATHREE  REmELIFTEL -
(2) Narirutin %S4 244

LI narirutin 1.0 mg MY EFEEEZ, AUTF
BEEZE 1.0 ml AFHER (1 mg/ m) - RESFHFE
& F W EEAAFE 0 4F narinutin 89 BIEREE SN A 500
©25.0~12.5~10.0~50 & 2.5 pg/ml » £FURE %% 200.0
WA A SRR AERETEER (67
dimethoxycoumarin , 40.0 pg/ml ) « f74§ 2 narirutin $2 pg42
B2z k& HmFLE > HA natirutin 2 4 A EBITH
KE@HF > RFRERI AL -

(3) Naringenin g E 4 2 &%

Naringenin ### € 1.0 mg> RV EFEHEZ &
REREERE 10ml AAEER (1 mg ml) - RiBEET
R A V4% » & naringenin éﬁgiﬁiﬁiﬁiiﬁﬁﬁ}ﬁﬁ
B 500250150~ 100~ 50 & 2.5 pg/ml » £HASE
ik 4500 Wl 30 Ae 500 pl 2z IEE FEER R (5,7-
dimethoxycoumarin » 240.0 pg/ml ) » A74§ 2 naringenin i
NAEREZ FEGHLE B narinéenin Z & CHiRE
HITEREH » RERERITEA -
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47T R R T k2 R
(1) #EE ( Precision )
BMANERRREZREER AR EERAESL
W CNEABNR - F RAEF A2 E AL —
REH ARRAANEFHQG IR T RARBERNT
WREE - RERFBNFZRE BB HO#E - 55 K3
F3448 (mean )~ 2% £ (standard deviation - SD.) &%
£ 122 (coefficient of variation + C.V.) -
(2) #£#E (Accuracy)
ERF AR ZRE BTG TR BT8R
FE Tl z.:fg ¥13% £ (relative error) & 5f % o
(3) @ % (Recovery)
B &A% naringin 4§ 2 A7 8K AL B % 1000 pl &
247 ABIRACKRAE (1600 ugml £ 400 pgml) #
naringin A% &ER 1000 pl o BE& AL REE 67-
dimethoxycoumarin % ¥ &% % (400.0 ug{ml) 2000 ul- 5
BR TR % narirutin 4§ 2 AR A A 5 100.0 pl £ =45
AR AN CLRE (250 pg/ml) % naringin 4% % 2%
100.0 Wl > A& AAPRIEE 6,7-dimethoxycoumarin Z Vs
&R (40.0 pg/ml) 2000 pl » X BB BB naringenin 4~
%zﬁ%ﬂﬂ%%lmﬂuL&Eﬁ’%WmAE#ﬁﬁ
(20.0 pg/ml) & naringenin 4 % 3% 180.0ul » F&Ha
A% 5,7-dimethoxycoumarin 2 ¥ #2558 % (240.0 ug/ml)
40.0 pl e RFRE 1 548 > # 15000 rpm 32k 15
S R L R R 2R E S ES A 15
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% #5743 2z naringin ~ narirutin & naringenin 2 ¥ jug % X &,
SRR R ERAHEIKE -
(4) ZEHE ( Sensitivity )

BRBREREE—BHE AZHRERB M2 HESL
3852 R A B 44 (LOD, Limit of detection ) °

B

AENEANTRWAERIZIG &85 kit

2y §E 25 4T 4 gk ® (Sandimmum ®, 10 mg/kg) #®oK

(200.0 ml) sHHFARARELAALH (200.0 ml) & HFARAL I 45 4o K BT )
(200.0 ml) DR P L2 3455608+ 24 B% 4 3E
kiR 415 ml > 33 B A o R AR S B AN GEDTAZ MAE F » 4
BOBRTHENICZEBART EE I - EN—BREH A LT -
(Z2) B PR EREZEE

SR T ZIRICEIRE T HRE ABAE £ &% (Fluorescence

Polarization Immuno Assay, FPIA) & » {# A Abbot/A 8§ 2. TDX ®

Immunosupressant Drug Assays-Cyclosporine Monoclonal Whole

Bloodkit °

(W) #HIEHER G FHE

Ex #4454 WINNONLIN 358 AUC,, & C,, * i34 Wilcoxon
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Signed-Rank Test 43t » 241 5L ¥ F XAM2 £ 5 > R p<0.05 #F

RAERGI L2 B -




%8 P #&KFH F naringin - narirutin & paringenin Z

UAARETIZ F AR EANA FHATEERFFHEASY

A2 R B Figl-2 AT pEEHRR  SHAKZFELIE
7% naringin > naringenin & narirutin 2. F) B AR R B M ey HsE &

4 » 4o Table 1-3 » HAAREMR4G A 0.1 wg/ml -
Naringin # narirutin 894 24& 457 A y=0.004 x +0.025 (r =
0.999 )& y=0.075 x - 0.030 (r=0.999 )’ naringenin #R E4& 5 y =
0.072 x - 0.081 (r=0.999) - 3% & 42 2 #. [E naringin % 31.3 pg/ml
£[1200.0 ug/ml » narirutin & 25 ng /ml £ 50.0 pg/ml » naringenin
2125 ug/ml & 50.0 pg/ml» ZHRELEF RIFAGHEMG - A&
Bk 2 B EE IR E R M AR A AL B P naringin narirutin ~

naringenin Z EJL £ » £ R do Table 4 - Bf-~ naringin Z G R %
91)5 ~ 107.5% » narirutin 2 E1¥cE % 102.7 ~ 107.9% » naringenin
EFES 904~951% -

AEFE VTR AR A AR SN AR o 2 KRR 7 244
AEEEEEHEMAANSL TR HPLC RE/MER - RBKAA
200.0 ml) ¥ 4 naringin 577.9 mg (996.4 umol ) ~ narirutin 55.8 mg

(96.2 umol) A& naringenin 6.7 mg (24.8 pmol ) o 4t 4% bo 7K AT %]
(200.0 ml) ¥ 4 naringin413.8 mg (713.4 pmol ) A naringenin 8.9

mg| (32.7 pmol)
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B A AR A SR B R B 2 8 HIEHTE LS

k- E&-X

5 EIHMM cyclosporin Z%ﬂ!{%?ﬂﬁ%ﬁﬁ&iﬂ%ﬁéﬁ'fwﬂﬁ?l?kﬁi’iﬁ'f
ZHEm PRRBE 12234568 & 24 Jutig cyclosporin
X FIRE R F b dido Table 5-7 s Fig. 3-8 pi® - Lii#h ik
WINNONLIN # & # AUC,, ZHRE 4o Table 8 frm ; @ Crax
z%%ﬁ%ﬁwﬁTﬁk9%%’ﬁﬁm%ﬁmﬂﬁﬁ*ﬁﬂzcm
T34 59 5 911.2%157.6 ng/ml 1 989.84265.0 ng/ml BEEEINE
REREXFY 55534693 ng/ml (p<0.05) « AUC,, 2 31 K2 ,
BF AR AL M 45 4 oK 7T ) 2 AUC,, tb # B8 éﬂiﬂg’ ha T 95.1433.8 9

(p<0.05) - sLBE® cyclosporin 247 # 3 1t 34 o b 7K BB GE AR RS - %
A% ¥ /w cyclosporin MERBENZ R -

EEEBREAYBIERA cyclosporin z%&#ﬁ]i’éﬁﬁﬁﬁi'f&-ﬁ-‘f&ﬁ -
| REL  RGRRARBEACH ALt > Bl 914 — & (Nol) =2
(No.1,2,4) & & 4 E ¥ ~ B BEARA ~ B4 % cyclosporin &
THEEKRZRE  Raphosre cyclosporin 44 538, » Sy & 4

¥ #IE KA A cyclosporin % g ¥ 3 & 2 o ARABRA -
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B R EAs T8 CYP3A4 Pt Bz X B4 A O35, 2] tept

AREZER  WET -2 A THIVES - SN RATIE2 2

R EARKRAAHITIRE BALKEAREZHEE  2ENK

e

-

RAEBDBRALTAMI R EBTTHARE D Bohanii

iﬁ&%ﬁ#:#@%%*&%%ﬁﬁ’ﬁ@éﬁ%éﬁﬁmz%

%@ﬁ?ﬂo?%?%mzm%\ﬂﬁﬁﬁmmhzﬁﬁ%%%%

A 2 FLR 2 RAE M AL 2 A0 e OO o 8 AR T B AR 47

WP RERBT O B MR P B AR PR LR L AN

i'ﬁ‘]‘iﬁ%i%@%% it B dmt et insgyzx

EWW’%&*%ﬁ%*ﬁﬁﬁmM%ﬁﬁ(NMA4%ﬁ%%%@

cyclosporin ~ felodipine » ﬁisoldipine-~ terfenadine + diazepam % {3 F

X MNP EFER -

AFRA G R TP BRI NGt B BT &

(cyclosporin) 2 % &%)/} S H L AWEH & » HILIE & @ B4

REEAREERZ TN - BHEAARNETHESE - F a4k

AR

NEERIERAR OV BEME S e PRy B A ERE

R RRERERARRBELE WS R B2 22 « AFE

ERRELES  ABRENARRBERARZGE » AN 2 o4
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L4l - A RBEAR LAIRTOE 2 o P B A IEAE o

AR XK F RS HPLC Z 87 » B AME b i 42
naringin * narirutin & naringenin Z 488 % 1117.4 pumol » &b 4%
4 7K B ) P 42 naringin & naringenin Z 82 (746.1umol) - B E 4
RRAR B KA M AT 4t > 34 TREHBNEBEZ BEE « big &
BZBIFRE > FRBRELEH AL T BB A 55534693
ng/ml > @4 AR AR B KA H B4 BRI 4 3] B 911.24157.6 ng/m] g
989.8+265.0 ng/ml - B EMRIF0F tataLheg » R AR
H14% T 64.1% (p<0.05) 5782 % (p<0.05); # % WINNONLIN
ZIFEMEEK HEAMBEREL BB T &M (AUGC,,) » #4]
82734 AUC,, % 2776.44339.1 ng - hr/ml » ) £ HiAR £ 41 HAL 4 47
4248 819 5 % 4054.6£761.2 ng - hr/ml £ 5456.0+1337.2 ng - hr/ml
HWELERT 4 ﬁﬂﬁiﬂﬁﬁéﬁ.wm#%?m*ﬁ?(ﬁf]%@%iﬁ?ﬂﬁzm4?
RESRRSZBE - 4b3111%?l7kﬁiﬁ'1¥%3§?@§ﬁ1%@ﬁ'ﬁ'tEJf‘rﬁﬁE
FRET 95% (p<005)- BB AR T REMBEEEIL Yk
TIREZ &% (Fig 8) » T RAR B A I A 4 K R B 48
RO RIBILEHRIE > & 8 ANEFEAAE 2 HERN A 0 BRI 3 4 A
RZFHE -

EF BT T EBRARILE 2 6 BAETEMEFME

23




REA  BBRAR R XA MLt > AIH%4 — % (Not) &2
=% (No.1,2,4) i A4 B - BHRHEKRE - BBREBRE
SRTHERZIAL  ERMZ LBRBEEHWEER B
TEXL T RERGMEL LR FEFRAEKREABE2 40 -
B b8 P24 N SRBE MR 2w
Blbr P RE » BRLERE uBEEHREL -

LSRRI ST MBS b AR LS 42 K

W AT RAERT - RERABRBELRNZATERE - B
3 4 P 2 X At 4 naringin 82 & ¥ 7T naringenin 0 & & Rk ke
FRAS O Bz AR SRRETRLRY G124
Ve UBk ¥ IR % K 38 4 quercetin £ kaempferol (%) 62 7.
ihydroxybergamottin 2 bergamottin 9% % & % & - {Ef};f@_aji
#%3 6°,7°-dihydroxybergamottin 2 BB F L 54 M £ H > 9
WO BRBNREAERAS AN AT RENT AR L
ENB AT - MEZ A ERERADHRAHERELR
AER > THRAERARBBIPHHwp N CYP3AL 2 #% > 5B
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Z 1A YR BNAEAMZEFEEIH

Intraday Interday

Conc. (ug/mi) Mean + S.D. (C.V.,%) Mean+ S.D. (C.V.,, %)

1000.0 1011.8 £ 1.0 (0.0) 10205+ 16.0 (1.6)
500.0 473.0x2.4 (0.5) 482.3+147 (3.2)
250.0 2529122 (09) 235.1+122 (4.8)
125.0 131.3£ 1.1 (0.1) 131.2£29 (2.1)

62.5 64.1%£2.5 (3.9) 64.4+3.7 (58)
31.2 32.1+0.7 (2.0) 325+1.0 (3.1)

(n=3)

R 2R AR B ANEE B M2 %A

Intraday Interday

Conc. (ug/ml) Meant S.D. (C.V,,%) Mean+ S.D. (C.V, %)

50.0 50.8+0.8 (1.6)

25.0

249103 (14)

52.6+0.7 (14)

© 257+£04 (1.7)

15.0 14.7+0.7 (4.5) 150+ 0.4 (2.9)
10.0 9.7£0.1 (1.1) 9.7+02 (2.0)
50 49+0.1 (2.0) 50£0.1 (29)
2.5 25402 (9.4) 20102 (6.7)

(n=3)
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A3MEEEERENEE AN BEE N

Intraday Interday
Conc.(ug/ml) Mean+8.D, (CV.,%) Mean*S.D. (C.V, %)
50.0 50.1£02 (0.3) 50.01£0.1 (0.1)
25.0 245+0.4 (1.6) 248+0.2 (0.7)
10.0 103+£0.2 (1.9) 10.5+04 (3.7)
5.0 50+0.1 (1.8) 53+0.3 (4.9)
2.5 26+0.1 (2.2) 25+0.1 (40)

(n=3)

RABBAMBH LY AL E YA A2z EKE

Constituents spiked

Cond. spiked

naringin naringin  narirutin  naringenin

160.0 pg/ml  40.0 pg/m!  25.0 ug/ml 20.0 pg/ml

1 93.1 106.1 107.9 95.1

2 91.5 106.0 102.7 92.0

3 94.6 107.5 106.2 %0.4
Mean £ 5.D.

93.1+x1.2 1065+0.7 105.6£22 925+1.9

(n=3)
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F 5. F 5% % vk cyclosporin ( 10.0 mg/kg ) 1% Z:-Iﬂ B RS 25 >

cyclosporin 4 P j& g
Swine No. 1 2 3 4 5
Time Chr)
1 75.7 141.0 1099 714 66.3
2 i65.1 280.5 169.9 346.3 173.8
3 196.1 379.0 297.5 579.0 407.2
4 278.0 2284 228.6 618.6 502.3
5 356.2 496.4 4395 475.7 581.9
6 3934 476.2 396.8 5922 663.7
8 403.0 346.2 2471 682.0 755.5
24 102.3 58.7 45.5 112.0 112.6
(n=5)

& 6. K B3 & 0 AR cyclosporin (10.0 mg/kg) 4R 4% /K A #(20.0 g)%4

A F] 8§ faj 5 2 cyclosporin s & jE &

Swine No. 1 2 3 4 5
Time (hr) )
i 1519.8 46.3 374 839 53.6
2 1151.9 89.5 97.5 230.5 -150.9
3 894.8 413.0 186.2 865.1 266.6
4 866.4 628.4 338.1 865.9 384.3
5 783.9 543.9 6283 797.8 - 676.2
6 658.3 481.6 721.0 756.8 820.8
3 675.3 356.8 593.0 440.1 509.7

24 169.9 70.8 952 96.1 101.3
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# 7.5 % v f& cyclosporin (10.0 mg/kg ) 4 4% 4z 7k 31 %](20.0 g) 72

7 F) #% M1 25 2 cyclosporin f 7 8 B

Swine No. 1 2 3 4 5
Time! (hr)
1 " 525.8 153.6 110.0 2027.2 245.7
2 455.4 408.8 284.8 1630.7 583.7
3 851.0 720.5 550.7 1364.2 7342
4 903.6 669.6 430.9 1514.8 6839
5 848.1 628.0 559.1 13534 545.1
6 778.9 725.0 455.0 1188.0 - 518.8
8 592.0 693.7 410.0 921.2 382.1
£4 235.8 135.7 150.1 234.4 89.7

* 8.5 % B R cyclosporin L4 BRA24% ~ {EMAF 4K AU 18 2 AUC,,

(ng * hr/ mi)rt &2

Swine
No.
° 1 2 3 4 5 Mean + S.E.
Treatments
CyCICfpodn 2064.2 2585.8 20879 36613 34826  2776.4+339.1
gﬁfgiig"’ri“* 6879.6" 28002 29625 44184 32124  4054.6+761.2
gﬂo A 53443%  43615" 3027.8" 105935 39530 5456.0£1337.2%

#

! acute toxicity observed. (¥ p<0.05 » n=5)
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# 9.5 % B Mk cyclosporin JGFARARER ~ (LM AB KA B € 2 C

max

(ng/ml) #

Swine ‘
No. 1 2 3 4 5 Mean + S.E.
Treatments
Cyclosporin 403.0 496.4 439.5 681.8 755.5 55531693
Cyclosporint *
Zhigiao 1519.8% 6284 721.0 865.9 8208 9112+1576
Cyclosporin +

*
Husjuhong 903.6%  725.0%  559.1% 20272  734.16 989.8 + 265.0

* I acute toxicity observed. (*p<0.05 » n=5)

4]




|

B 1.9

B. 16.4 min
[S. 22.5 min

A. 14.6 min

L

P& RMB PR T RGEEE Y2 HPLC B4 E

(AR EAZ Y BAag ¥ IS.6, 7-dimethoxycoumarin.)

42




A. 19.1 min

IS. 24.5 min

?

W

B 2. E4 KRB Fih g H Az HPLC BB

(A4 k¥ 1S.5, 7-dimethoxycoumarin )

43




Q
1400 4 - —e— cyclosporin alone
: --O--- cyclosporin with zhigiao

Z 12001 o —y— cyclosporin with huajuhong
E; "
\; 1000 A
8
3 800 -
[}
[
g |
o 00 T
=
Q
2 400 -

200

0

Time (hr)

& 3. k% 1552 % A& cyelosporin 814 f 42 82 (20.0 g ) k4L M 3% 4 (200 g)

K EL 4% » cyclosporin Z do ¥ iR K &85 2 {CE]

44




800 -

700 4

600 -+

500 4

300

blood concentration (ng/ml)

200

100 -

Y\' T~ < —&— cyclosporin alone

[ \'/ N -0+ cyclosporin with zhigiao

[I O AN —v¥— cyclosporin with hujauhong
; AN

Time (hr)

4. 3 23tk 3 1R cyclosporin S BEARAR(20.0 g ) AL H 48 £2.(20.0 g)

KR HE|#% » cyclosporin 2 f 38 f 45 0% 44 4L [

45



800 1
700 - e —o— cyclospor%n alone
S -0+ cyclosporin with zhiqiao

% 600 O "-o ' —v— cyclosporin with hujauhong
2
~ 1500 A
=
.2
!
-E 400 -
(5
Q
5
8 B00 -
9
o]
<
oS 200

100 -

0
Time (hr)

B 5.

46

% 3 355 5 0% cyclosporin 814 ARARAR(20.0 g ) AL M 4% 4x.(20.0

g )R FL B4 - cyclosporin 2 o ¥ 3 fE 48 65 44 L B)




2500 +
~—&— cyclosporin alone

-0+ cyclosporin with zhigiao
—v¥— cyclosporin with huajuhong

2000 A \

1500 -

1000

500

blood concentration (ing/ml)

Time (hr)

6. % 4 %% %% ¥ Ik cyclosporin ﬁf#ﬂﬁ#ﬂ%’i(ZO‘.O g)RALMAF4(200 g)

K AT #4% » cyclosporin 2 W 3E JE 45wk 4 4L

47




1000

. —e— cyclosporin alone
800 - O O+ cyclosporin with zhigiao
v —w— cyclosporin with huajuhong

2 ¥
0

600 -+

400 ~

200 ~

0

Time (hr)

7. % 5355 B ARk cyclosporin £14f AR A7 32(20.0 g ) s 4L A& 4 (20.0 g )

KBB4 » cyclosporin Z o iE K 285 % L8

48




& oo

o 1200 -
B —&— cyclosporin
§' —O— cyclosporin with zhigiao
S 1000 4 —¥— cyclosporin with huajuhong
(]
g
S 800 A
a]
G
S}
E 600 -
j=1]
£
=
2 400 -
=
=
3
5 200+
Q
0

time (hr)

Bl 8.3 Ak cyclosporin £ iR A% #%(20.0 g ) &AL 4% £2(20.0 g YK BT A

1 - cyclosporin Z F3h ¢ & (£SE.) BIFEILE (n=5)

49



FRE PRREREATAFREMTA EARAE A AR
#

Tt [PRERER BRER NEE

B HEHE
— HREFERTRB G EZRIAE
(1 z24aE B P¥E448 O Ax#%5F8 0O =2FR

APRAREEHRAAREZRAREHE ¢
BEAPHEANBHLEZEE  URTRBYSRRAILLLHE -

=~ HERRREREHET A HZRARE
# O v&esxs . O AR#sAF L #ex4H
AEDMBEENAR T L RERFHE *

I HRERRATHEARBBER
Deoedmigdrnes Megsammag O #akdEh O HBiEh
BN kESBBRYHLRARE -
RARCERAH R  WAREREABERSHRHE -

m s HEARAREAMEL 8 Bt (TRE)

[0 E#vHEA RG22 Eh
] £48

&5 \fé\#@gﬁé P @ # CYCLOSPORIN Z B &8 A B2 it £403 | CCMP88-RD-41

# 1999/07/31

=3
pus]

HEXHARE | 2 A

50




