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ABSTRACT

The origins of zhiqiao and huajuhong are (7trus 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 decoctions with cyclosporin
in swines. FPIA method (Fluorescence Polarization 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 careful ly moni tored when cyclosporin was
coadministered with these two C7trus herbal decoctions.

Naringin, narirutin and naringenin are active constituents in zhiqgiao,
hua juhong and grapefruit juice. The contents of these dihydroflavones in
these (1trus herbal decoctions and grapefruit juice were determined by an
HPLC method developed 1in 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 1ngested 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 zhiqiao, huajuhong
and grapefruit juice to find out the major causative compound which is
responsible for the interaction with cyclosporin.

Keywords © zhiqiao, huajuhong, drug interaction, naringin
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B e TR A ENRZ A AG  PREEXTLEE  ER2 ST THTBEHRFZ
MR Y B BREMHA XA A ATRERERY |
R B R AT S B R EEA R T EBREE R LAREEE X B 5
RV EERBEEZHTREBE T AT EZE S 44 cytochrome P450 3A4 (CYP3A4)
FrAX ey 4 2 ) /1 4 > f9l4o felodipine 'V nitrendipine “* ¥ nisoldipine
1 nifedipine ' > nimodipine ' » verapamil ‘7 s cyclosporin (182
terfenadine % s diazepam‘®’ » carbamazepine ¥ (8L
G g, SleREXAMA EmAae @ .
Wiz 5E ;F;i}%’féiﬁiﬂ%x.&ﬁfﬁwﬁ“f’—z CYP3A4 #H B - R b & FAdit
¥ CYP3A4 =4 dlE R AR SRR AR ZEE2R/H 2%, aarat R4
i 20 12 éﬁﬂﬁwhﬁﬂlﬁﬁ*ﬁ M2 R EAERER 0 B ER Bkt P A
M AT IR EEREA -
BT W EE ARG F LR €40 B B Mt A cyclosporin (%) s
felodipine ©*’ ¥ &2 v EEHG > R F TP RLFHHSTZERSY
naringin * E bRt ZAF R 2 i B ¥ naringin & f  Naringin 488 /M 4% 85
i 4w 1 7KAE A naringenin © H naringenin ¥ iFigsaiex CYP3A4 FHAE3&Z il iE
M G138 o o gbER 82 naringin BOEHOK P« REAERE SR A B itz
B 0 B87% naringin Hibib a2 b FIEE S & E O 2 W 8D, R st R
34 naringin ¥ naringenin #$ X £ F R/ KR 4 o &) # 1 FAr4-69 quercetin
9 kaempferol #4884 B % kb naringenin ¥ 38 CYP3A4 #psw)i&ME » 3 quercetin
#1 kaempferol FFTHE AR EAEA 2B W9 KA S FIBM « HEFEXFHE
o it e EasEss 6°, P-dihydroxybergamottin s bergamottin
THAZRAVERZERYY e XFHFRKE 6°, T"-dihydroxybergamottin
FIER# cyclosporin REARMHERY Y o 2 Faril » BATHEH BT P4
MAARRAVERERZE R o8 S REF—BRZTH o
54K B ﬁ%%mfﬂﬁﬁzizﬁﬁz% 1R EEF o 12IRAEAR B A AR &,
7F KRR A IBERX T FRTETAFZEMIARANTRAHFEEZ
VLRAE N ko R B ART BACMAG A EAMAE R (Crtrus) Bt o UL P e {438
a4~ LML ¥ naringin A FMES O EeER4e ) 869 naringenin A&
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B bR 2% ~ AR ~ AL F F EETheho ) it — RV EW L B2 H %L
EEER LS -
AR AR 68 BAR R R BRI E (cyclosporin) B¥# & »
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Naringin-naringenin-narirutin-~glacial acetic acid i& 8 Sigma Chemical
Co. (U.S.A) < b, T-Dimethoxycoumarin ~ 6, T-dimethoxycoumarin 8 & Aldrich
(97%, Milwaukee, WI, U.S.A. ) ° Acetonitrile ~ methanol (HPLC grade) 8%
g &4 (ALPS Chem. Co., Taiwan) o —=ki8Ktad Milli-Q éhKAR &R & - HCL
a5 A Merck 2> 3] (Germany) » Sandimmun  (Cyclosporin) a3,y 5) &8¢ - TD,
Immunosupressant Drug Assays-Cyclosporine Monoclonal Whole Blood kit
8% A Abbott Labs. (U.S.A)
=~ R B R
. SRy ( HPLC ) A
® 4 Shimadzu LC-6AD ( Japan )
wyh e i g8 Shimadzu SPD-6A ( Japan )
3245 %5 Shimadzu C-RBA ( Japan )
AEEg s | Series 200 Autosampler (Perkin Elme, U.S.A )
2. B+ XK. Mettler AJ 100
3. 4 EH S Branson 5200
4. &g #g-04%° Eppendorf Centrifuge b414
5. TDX analyzer No. 9520-04 Abbott Labs. (U.S.A)
7. 488802 0.45 um, 13 mm, Alltech
8. WINNONLIN (version 4. 0; SCI Software, Statistical Consultants, Inc.,
Lexington, KY, U.S. A )
=~ B |
ARREAZ TR A RENEATREZIBELTE 2O K
BE12-22 070 ¢
™~ FE R
()R T EKARZRBERE S
1. A% ~ feM A4 KA Bl 2 B4
ARSI A 4 K AT B2 W AR RN AR 4 a1 200.0 g v Ao
A 8.0 L AKEKAv#AE » B UBAKESTR 2.0 L B35 % K50
200.0 ml -




2. B ACHAR KRB ik E RS g 752.»%.?
(1) #&HKABF naringin > narirutin & naringenin = %
A.naringin ¥ narirutin 2 4#ie 4
KA B 300,00 pul AoFEZ 700. 0 ikl |RERE  BA
15000 rpm &< 15 min - B EF#% 300.0 pul AuZsgskz
PR P BEE R (6, T-dimethoxycoumarin » 400. 0 pg/ml 2,
40.0 pg/ml ) RA% o AMILE SR ( 0.45 um ) &E o
B 20 pl EA HPLC 4044 B4k &b P naringin 2, narirutin
M NEE 2 R EmAE LA AN naringin X narirutin =
WMEGFRR  Fdkad naringin A& narirutin 4
g -
B. naringenin 2 #4842
KA 300.0 ul Ao PEE 700.0 pl 3RFHEL 0
15000 rpm &< 15 min » B _EF% 450.0 pul A0 50.0 pul =
MR E ¥ EEER (5, T-dimethoxycoumarin > 240. 0 ug/ml) -
e B AR FLE R (0.45 pm) #%5E - B 20.0 pl A HPLC
AT 0 KA dL ¥ naringenin HLPIAR M 7 ok - TmAE LA
AR naringenin ZARE&F KX » KL naringenin
ZoE
(2)8# KA B ¥ naringin > narirutin 2 &R0 8 ¥k o4 4%
4
7%# & 4% * LiChrospher 100 RP-18 ¢ ( 5 pum , 250x 4 mm )
P73& B A7 % 4  LiChrospher 100 RP-18 e ( 5 um )
e L KERF ( 81:19, vwv)
gag t 1.0 ml/min
wRE & ¢ 280 nm
M A% % 6, T-dimethoxycoumarin (200.0 pg/ml (naringin)
A 20.0 ug/ml (narirutin) )
(3) B4t K A B P naringenin 2 &30k 48 8 H1& D Ar 484
o278 #E ¢ LiChrospher 100 RP-18 € ( 5 um , 250x 4 mm )
P&/ # & 4= © LiChrospher 100 RP-18 e ( 5 um )
8 AKEAF (T1:29, v/v )
skt 1.0 ml/min
AR & ¢ 288 nm
A% © 5, T-dimethoxycoumarin (24.0 ug/ml)




. mELZEH -
(1)Naringin ¥ g2 %

sEpk4% B naringin 10.0 mg o AV FRERRY - B FPESE
Z 5.0 ml Ak (2 mg/ nl) BGEEITFARA FEHREZ
i naringin @2 B XREE 5% 1200.0 ~ 1000. 0 ~ 500. 0 -
250.0+125.0+62.5 & 31.2 pg/ml - EBAFEE®&R 200.0 pl 4
AN EEFEZ N2 E FEEAR (6, T-dimethoxycoumarin: 400. O
ug/ml ) o Ar4F 2 naringin B ABEZ FEDHHFELME > A H
naringin Z & iR E AT A48 > RIFmESZ T -
(2)Narirutin #E&H2&H

WAEFSE narirutin 1.0 mg MV EFEEZ, BUTFEES
2 1.0ml Agrsgsag (1 mg/ ml) o BB FRTAFEER FEEMHRE
4 narirutin MR EEBREESMNA 00.0~20.0~12.5~10.0 »
5.0 & 2.5 pg/ml » &BA2£E%% 200.0 pl oo ANFHBBZA
2R FEER (6, T-dimethoxycoumarin , 40.0 ug/ml ) - AT#F
Z parirutin #1942 % 2 k& mAFLtb{d » B8 narirutin X & &
s EBITERENR » RIFREFZIFTHEK -

(3) Naringenin #E sz ey

Naringenin #F#E4#5 & 1.0 mg> RV ZFEAEZ » HBUTFEXL
A2 1.0ml Aergraik (1mg/ ml) - B8 SETAFERA FEEMHE
{# naringenin &892 EBERBEE A 50.0~25.0~15.0~10.0~
5.0 & 2.5 pg/ml » BEAZ & A50.0 pul 22 Aen 00,0 pl =
g A2 8 g2 e i (5, T-dimethoxycoumarin » 240. 0 pg/ml ) » A4%
Z_ naringenin $#MAZE 2 k& mAEL{E 0 H ¥ naringenin Z &
CioR HBTHREE  RIFREKITELN o

4, ¥ BRAR T R ZEX
(D##E ( Precision )

BN HEAREEZRERR  LBTR LR RALEE » 7
FIERE - F HREZ-0ZEBRSET—REHN » RRUL
ﬂué;% T AGTEARFFRGETREEMA o L=XK[E] A o

B B HYHE 0 55 R4F 44 (mean ) ~ B# %2 ( standard
deviation » S.D. ) A % B 443 ( coefficient of variation °
C.V.) o
(2)##E & (Accuracy)

ZRBEBAREZRE D MERATT TR I RNRE B2 48




$#3% £ (relative error) &= °
(3= & ( Recovery )

BR 28] naringin 4% 2425 K BUR SR 100. 0 pl & =4 »
e SxEE (160.0 pg/ml 2 40.0 pg/ml) & naringin 42
# ek 100.0 pl - HEmwALSRIRE 6, T-dimethoxycoumarin 2
P A25%(400. 0 pg/ml) 200.0 pl - FEEAE narirutin 42
BB 100.0 pl 524 0 BlA iR (25.0 pg/ml)
Z naringin & ZE %k 100.0 pl » B E W ANER 6 T-
dimethoxycoumarin 2 ¥ B2;8:7%(40.0 pg/ml) 200.0 pl <« X B E
e, naringenin 2 X ARBAEIM L 180.0 pl B=4 > o
Bl Ao A S0 B (20.0 pg/ml) #9 naringenin 42 #5% 180. 0pl
B X o AN AE £ 5§ T-dimethoxycoumarin % F &85 & ( 240.0
ng/ml) 40.0 pl » FERA 1 448 > 35 15000 rpm HikEEo 15
S48 RBWLEZBRBERZARLSINENTE  HREAFZ
naringin ~ narirutin & naringenin Z3¥%hug iR oA E A0 891R % do s
o Bp B ENLE -

(D) FTHE ( Sensitivity )

AR LR ~BARE AZHIESNZILEA 3 IR

AR mRARmR (LOD, Limit of detection) e

(=) E)inss itk
-ﬁ_%ﬁ t%#’\ g%ﬁ.gﬁ'ﬂl‘[ 7"'(.:,_1— B ]_2 ;J\H-;l-j:- 3 %%ﬁiinigﬁg-l_iﬁ}f? o IZE

HEL S Re P4 (Sandimmum  , 10 mg/kg) ik (200.0 ml )

K ARAR AR K ALE] (200.0 ml) SAFARIE M A &AR A (200.0 ml) > 2AR
pats o A 123456824 N IFRSARFIRIR S 1.5 ml 0 BB
4% S M AR R4 EDTA 288 & » AN GBI ERN ACZA BT F

&9 ©

it 7 — B4 BT -

()R PEREREZIEE
i P2 B ERE RS ABE L Z K (Fluorescence
Polarization Immuno Assay, FPIA) Mz » 4#FH Abbot -8l TDX
Immunosupressant Drug Assays-Cyclosporine Monoclonal Whole Blood

kit -

(v #dEst B R st Hok
2 Ex3r 35 oL WINNONLIN 3+E AUC, & C, > 3E2X Wilcoxon Signed-Rank
Test #3t > Sdr 8t B A X2 28 - L p<0.05 BFRARSRIT L E

i o



£—fp  PEKAMA P naringin ~ narirutin & naringenin 2. % &

DA RRILZ T EE T KR T E FE{TFERS  SRLZ R
B4o Fig. 1-2 i 0 8 R R 047 & 82820 BA5F naringin > naringenin
A narirutin Z ) B & E B HaYiasE %1t » 40 Table 1-3 ° HABRIFRFRIG
0.1 ng/ml o

Naringin # narirutin ey a3 Ay = 0.004 x + 0.025 ( r = 0. 999 )
Ay =0.07x-0.030 ( r=0.999 ) s naringenin #9484y = 0. 072 x -
0.081 (r=10.999) - &A=& 2 & E naringin & 31. 3 ug/ml £ 1200. 0 ug/ml -
narirutin % 2.5 ug /ml £50. 0 pg/ml 'naringenin % 2. 5 pg/ml % 50. 0 ug/ml ’
ZHREHREEF RITOKMEME - A EH A Z BN LG obr & H ¥+
naringinnarirutin - naringenin Z B FE » & X4 Table 4 » 885~ naringin =
EicE A 91.5 ~ 107.5% » narirutin = &g ® 2 102.7 ~ 107. 9% » naringenin
e E A 90.4 ~ 95.1% -

AR T R R MPTIRA ZARR IO MR Z K AR P 2 b . F 4 858
FAR 2 2@ HPLC Z 04746 R » A #/KAL#] 200, Oml ) ¥4 naringin 577. 9 mg
(996.4 pmol )~ narirutin 55.8 mg (96. 2 pmol ) & naringenin 6.7 mg (24. 8
pmol ) » AL M AF&r KA E (200.0 ml) ¥4 naringindl3. 8 mg (713.4 umol ) A&
naringenin 8.9 mg (32.7 umol )+

o AbMBEEERAKNBA RN BT ELE ) 238

# EAEARA cyclosporin 2 ¥ B 48 S10F AR AR AR AL AB 4 K AL B 2 B B4 >
PAR#E 1 ~2-3-4~5~6~8 & 24 /|\8%4% cyclosporin Z do ¥ 8 & & H tb#k 4o
Table 5-7 $1 Fig. 3-8 Af-r o Lifigtdm 4 WINNONLIN 3+ H K AUC,., 2 & R fLtbdx
4o Table 8 Ao 5 M o Z & RELELEA4o Table 9 A& » HFARRFR AL AF 4
KRR 2 C,p T35 % 911, 24157, 6 ng/ml 2 989. 8+265. 0 ng/ml * ¥ EEE &
W EARIETLE 2 35 555. 3+69. 3 ng/ml  (p<0.05)  AUC,., Z 3t E &£ » H#AR4L
M AR KALB 2 AUC,., tb¥ B3 T 95, 1£33.89% (p<0.05) » sLZE -~
cyclosporin $L427% HALM ALK AL BIGFARRF » €882 3¢ e cyclosporin A 5EE
P Z R o

FEEEEITF EHMARA cyclosporin X8 BiF &M HEMER A4 > 12
HrikiRax AL ARécig > Al alE—% (No.l) 82=% (No. 1, 2, 4) g 4%
Bo~ B HERA B cyclosporin &MY R k28 % » Haghog sy
¥ cyclosporin 4453, > $92& & PHEKE A cyclosporin 2 o B & 2 87 85
FARA
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MAERERBZIEY 2
D2 BIhHALERLR

B E Bhbit i CYP3AL PRS2 X H4ER %) 3leak L2 FH 0 &
BAiT— B2 MR TR N EIEX2E » BARE
BERARTRARA B A ez BT G/ERARE
IR > PEEYMRGRTRE Y - 25 d X A TR

%] % *53 f"’%@.

ZNEARRTR - PRYFTRAZIER S BERILHB Lz AR IO E HMAEE 2

VL IRAE Y 0 162 R -k AL OO0 o 46 KB R T BT AT AT 8

REERBET ) AR

fEMAZAL P A B PHE FERTLRUFEREZZENHEHHT - AL i &

Mt R Ay R TR

BFZ MR EFER, o
AL E 2 P RARSE b N AR & # B3R E (cyclosporin)

z%&ﬁﬁ EUEBRRI R IR BRI AL L LR ZTHM

RieE 7 H

NEEHHERE

FEER K Bogads g 40

AR AR ARE BAEM B4 CYPBAL Akt
# 4h4o cyclosporin ~ felodipine ~ nisoldipine ~ terfenadine ~ diazepam %4

» HARTHEH b

%ﬁf?zﬂ‘?‘i’]ﬁﬁ?}iéﬂ k‘ﬁ’iﬁwﬂi%}?/\%&ﬁ B5E  UGBERA Bz oM -

AR BEAGIEL T » BEREMARRBEERABEZEE
it AR T T 2 o B B BIEAE o

5 A i B A

e BRI Z R FL g -

AR A 2 K a4 HPLC 2 & 88 AR#K BB P A74-2 naringin narirutin
A naringenin Z 4854 1117.4 umol » S¥MEMN B4 KBRS naringin A
naringenin Z 48 (746. lumol) - B FHBRARR RAL #4018 » B RSB N

BRI E 2 iR

o thEt &2 d iR B

 BRBREFIENAZ T 0ERE A

000. 3169. 3 ng/ml » MHFARARFR A AL A48 R4 5% 911, 2+157. 6 ng/ml #
989. 8+260. O ng/ml > L EARIFFo T 40 AR LL 3G » R TERA L B E AR5 T 64. 1
% (p<0.05) 82 78.2 % (p<0.05); mui WINNONLIN = k=Mt X » 3+ EH i

BRI E m AR T 0

% (AUCy., ) * 24142 34 AUC,., & 2776. 4+339. 1 ng - hr/ml -

A ARAR 7R 4B AL A 4 48 R -2 B 4054, 61761. 2 ng - hr/ml #t 5456. 0+1337. 2

ng - hr/ml o 48 E3LES R %0 0 HRARAR AR &AL M

4K R B T H BT T 2 6 TR

iiﬁﬁkkmz S8 LM KR H R E R IRTEMBAERST 5% (p

< 0.05 )

530 A0 %:Jsa/ru

2> BIFIE A K A2 F
*ﬁﬁﬂ&fﬁ RI0E Z Wil BT M EFMERE & o (24 RARA
Ao méctg » BloalAa—% (No.1) 2= (No. 1, 2, 4) AL EHE - % H
ERA S RRFERVEERETHEKRZIIAL S B

12 R B AT

FEEEEF AR T RaAR R E Ry ha
1ﬁ@$wﬁ%%ﬁ%@%m@m§%ﬁkﬁ » % 8 /NBF LS 2 HErh

= T

Rz kgt (Fig 8) 9
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3~ A M AG L BB B HHIRES » RAF OB RIG PR 0 BAERE > B E M
LR |
#ERERRR B 0 MAEE P RARBIUEG 2 KAE] ST RBE HT
) “*%@kﬂiﬁﬁgéﬁmiﬁ?;&ﬁ £ HAhit P2 E R4 naringin WHE
naringenin® A& FHRE 2 ER RS T8 2 B A F EAETHFTRZHLC
12 14 3041) o gk b R o BF R A quercetin #1 kaempferol (%)~ 6, -
dihydroxybergamottin 2% bergamottin ‘% &R k5 12K IFA HE 67, T'-
dihydroxybergamottin 8B HEFX LR TR/ » BB AT R TATHER
SEHEDEMTHRENTEFRZER BB KA - MEZHARRERHH BT
HBEHBEZXEHAR » THRAERZE BIpFGwier CYPIAL 2 #H] » 5 — 87T
4E 43| B4 P-glycoprotein ggdpas] (8 5% 8 Hahit ¥ A 9 4] P-glycoprotein

Z -+ P-glycoprotein 7 i A\ ta i X IR0 BB ABGHE » # P-glycoproteln
2 Mo B 61 R B8R B S o A DURERS LR 3 B AE ] 2 F B A S AR B M AR
3t ABEE S ZHEARN o A B FAG R ARSI N AR A KRR B

Hrﬂﬁﬂﬁﬁ-ﬁiﬂ%niﬂﬂﬁﬁm‘i’zﬁfg ZAER o Bt AR ERAKREZIART » 4F
HoEREZ MR Ry AT R - bk — U CYPIAL & P-
olycoprotein 24 F » 2R bd’i B R EAERZER RS

15~ EmBEES

R RIE BRI T 3%

| ARy HPLC oMk TREANSHEEYEM PHAE ~MHER

bR AFEATEBERS

. AR B RALMAB A KA B e H B E2 0ERE (Cx) BREHZ

B  THREHWAMERAEE BB BHERAFSEFHAR » #ER

HEz o FEE LA o B bR P BARZ AR ZRAE] »

MBHBHR  BEARSBHE2 0P EEMERRRREBH AR
ﬁ%

BB REREROITURA  PRAEBHABACXRETZIHA » Hid
MRAFEEY B NARSAFZ TR THRARSBMZ A REET
RamEfpRAmAA KB RZARRBERPHFRE - BT HMHARZE
W, PRSP BEER RER L PRELHRAZEENS 28 BAarT &
ﬁﬂﬁwﬁﬂﬁﬁWﬁﬁxﬁﬂﬂﬁﬁ R BRI AR T RRESER

 PRB BB BB EESNARRABER > R FRARBEFBE
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& 1.k BIENEEBRHZEEETN

Intraday Interday
Conc. (pg/ml) Mean+ SD. (CV,%) Mean+S.D. (C.V,%)
1000.0 1011.8 + 1.0 (0.0) 1020.5+16.0 (1.6)
500.0 473.0+2.4 (0.5) 48231147 (32)
250.0 2529+2.2 (09) 235.1+122 (4.8)
125.0 131.3+1.1 (0.1) 1312+ 29 (2.1)
62.5 64.1+2.5 (39) 644+ 3.7 (5.8)
31.2 32.1+0.7 (2.0) 325+ 1.0 (3.1)

(n=3)



R2.AME LR BNARBMXAEEES

Intraday Interaay
Conc. (rg/ml) Mean+SD. (CV,%) Mean+SD. (CV.,%)
50.0 508+0.8 (1.6) 526107 (14)
25.0 249+03 (14) 257104 (1.7)
15.0 147+ 0.7 (4.5) 150+04 (29)
10.0 07+0.1 (1.1) 07+0.2 (2.0)
5.0 49+0.1 (2.0) 50£0.1 (2.9)
2.5 25+0.2 (94) ~ 2.0+0.2 (_6.7)

(n=3)

23 MEEF BRORAEQRZBEEESH

TIntraday | Interday
Conc.(ug/ml) Mean+S.D. (CV,%) Mean+SD. (CV.,%)
50.0 50.1+0.2 (0.3) 500+ 0.1 (0.1)
235.0 245+04 (1.6) 248+0.2 (0.7)
10.0 10.3+0.2 (1.9) 10.5+04 (3.7 )
5.0 50+0.1 (1.8) 53+0.3 (49)
2D 26+0.1 (2.2) 25+0.1 (4.0)

(n=3)

A BB BIFIE ~HREEF Sg azEiE

Constituents spiked naringin naringin narirutin naringenin
Conc. spiked 1600 ug/ml 400 pg/ml 250 ug/ml  20.0 pg/ml
1 93.1 106.1 107.9 95.1
2 9L.5 106.0 102.7 - 920
3 94.6 107.5 106.2 90.4
Mean + S.D. 93.1+12 1065+0.7 1056+22  925+19
(n=3)



5. B53 8 0k cyclosporin (10.0 mg/kg) 4 A& B 8§22 cyclosporin

PR
Swine No. 1 2 3 4 5
Time Chr)
| 75,7 141.0 109.9 71.4 66.3
2 165.1 280.5 1699 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 .4 439.5 475.7 581.9
6 3934 476.2 396.8 592.2 663.7
8 403.0 346.2 247 .1 682.0 755.5
24 102.3 58.7 45.5 112.0 112.6
(n=5)

% 6. 835 % 9k cyclosporin (10,0 mg/kg) $Ar3%-KA#((20.0 g)18 K F]

B Pl 252 cyclosporin so. ¥ BB
Swine No. 1 2 3 4 3
Time (hr)

I 1519.8 46.3 374 383.9 53.6
2 11519 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
5 783.9 543.9 628.3 797.8 616.2
6 658.3 481.6 721.0 756.8 820.8
8 675.3 356.8 593.0 440.1 509.7

24 169.9 70.8 95.2 06.1 101.3




# 7. %% 0k cyclosporin (10.0 mg/kg) #ibM A% 4K #(20.0 g)% K
B i) B2 cyclosporin do 38 B

Swine No. | 2 3 4 =
Time (hr)
| 325.8 153.6 110.0 2027.2 245.7
2 4554 408.8 284.8 1630.7 583.7
3 851.0 720.5 550.7 1364.2 734.2
4 903.6 669.6 430.9 1514.8 683.9
5 348.1 628.0 559.1 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
24 235,58 13587 150.1 2344 897

& 8. # % ¥R cyclosporin S ARARAR ~ b M AB 4K A #1744 2 AUC,., (ng - hr /ml)

bk

Swine -
No. .

| 2 3 4 5 Mean + S.E.
Treatments
Cyclosporin 20642 25858 20879 36613 34826 2776.4+339 1
Cyclospori+ 6879.6" 28002 29625 44184 32124 4054.6+7612
Lhmgao T T T e
cyclosporin ¥ 5340 30 43615 3027.8" 105935 39530 5456.0+1337.2%
Hualuhong

. acute toxicity observed. (* X 0.05° n=H)



% 0. 7% B8k cyclosporin SLOFARARAR ~ AL AG LKA BIFE R 2 Cp (ng / ml)
b #X |
Swiné_ N B o N B
No. 1 >3 4 5 Mean+SE.
Treatments
Cyclosporin 403.0 4964 4395 6818 7555 555.3+69.3
Cyclosporin 1519.8¢ 6284 7210 8659 8208 9112+157.6"
Zhiqiao e
Cyclosponn T 003.6" 725.0° 559.1% 20272 734.16 989.8 +265.0"
_Huq]uhonL S N - o
*:acute toxicity observed. (¥ X 0.05:n=b)
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