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Abstract: Objective To analyze the in vivo absorption characteristics of eight active components of Tusizi (Cuscutae Semen)-Gouqizi

(Lycii Fructus) herb pair in rats with premature ovarian insufficiency (POI), which laid the foundation for further study on the
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absorption mechanism of Cuscutae Semen-Lycii Fructus herb pair. Methods Based on UPLC-MS technology, the absorption
characteristics of components of Cuscutae Semen-Lycii Fructus herb pair in different intestinal segments of POI rats were analyzed
using unidirectional intestinal perfusion, and the effects of different Cuscutae Semen-Lycii Fructus herb pair concentrations, intestinal
wall physisorption, P-glycoprotein (P-gp) inhibitor and energy inhibitor on absorption were investigated respectively. Results No
significant differences in Ka and Petr of the seven components (hyperoside, isoquercitrin, ferulic acid, astragalin, quercetin, kaempferol,
and isorhamnetin) at concentrations of Cuscutae Semen-Lycii Fructus herb pair perfusion solution ranging from 0.1 to 0.4 g/mL in the
whole intestinal segments of the rats. This suggests that the absorption of these seven components is not inhibited by their own mass
concentration and that they may enter the body circulation by passive diffusion. A significant difference was observed between K, and
Pesr in the low concentration group of betaine compared to the medium and high concentration groups (P < 0.01), with no significant
difference between K. and Pefr in the medium concentration group and those in the high concentration group. This indicated that uptake
of betaine may be inhibited by its own mass concentration and that it may enter the systemic circulation in the form of active transport.
There was no significant physisorption of any of these components by the intestinal wall. The absorption sites for betaine, hyperoside,
isoquercitrin, ferulic acid and kaempferol were primarily in the duodenum and jejunum, while the absorption sites of astragalin and
isorhamnetin were mainly in the duodenum and ileum, and quercetin was mainly absorbed in the ileum and jejunum. The P-gp inhibitor
(verapamil) significantly affected K. and Pesr values for betaine, ferulic acid, quercetin, kaempferol and isorhamnetin (P < 0.05),
suggesting that these components may be P-gp substrates. The energy inhibitor (2,4-dinitrophenol) significantly affected the K. and
Pesr values of betaine (P < 0.05), but did not have a significant effect on the K. and Pesr values of the other components. Conclusion
All ingredients, except betaine, were poorly absorbed in the intestine. This may be related to the metabolism of these chemical
components in the gut microbiota and the endogenous metabolism of the flora induced by traditional Chinese medicine.

Key words: Cuscutae Semen-Lycii Fructus herb pair; premature ovarian insufficiency; UPLC-MS; in situ single-pass intestinal

perfusion method; absorption characteristic; hyperoside; astragalin; isorhamnetin; isoquercitrin; quercetin; kaempferol; ferulic acid;

betaine
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HEMD . ARYERRE 7K T i R R K7 R %
FUPEDIREEIR MR, HAEREWEN 1%~4%,
HIZPERANES, TRV RN
B, POI AIEE AN HEIRIE . B BRA . 0
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W E FEERE AR A IR A R s ZE M O
. %% (vinylcyclohexene dioxide , VCD, #t 5
C14604065) M H b2 R AL BHE A A R A
Al 2,4 REEMPRIERT (S RH488658) IWH
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C2219462) W H FigBirH T MR A A IR A .
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Xevo TQD =H PUZRATF 54X . Acquity UPLC
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I-Class 5 0 AH A (32 Waters A F] )
TD4C B &AM EOHL (RS ARA
F]); XSM-20 BB (T AR A TR A FD;
HL-2D BHCBAERE (PP GIRA
F]); NBI-24A B UA AL CER AR A IR A
F]); DB-3B BUEIE AN CREE T2 WE
IXERA IR AFD.

2 FESHR

2.1 POl XFRIRBIREHI

2.1.1 rAHSER HREEENL N VCD A, 2
R AL AN AL B E K 4. VCD 41K SRR $% 1.5 ul/g
FIFIE ip VCD & 253 (1.5 mL VCD A1 18.5 mL
ZWRH, FRIRED, RS 15d, BT L 8
Ja, FESE 14 d BHTIITE M E IR A, WG
RS R SR B8 B AR A L. 2 BRI 4K R Bk
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MRRF AR BIRE), 8K R FH 8 3 WA 35 &) 1
WAEBB T b, R EE IR R bR N 1
WSS et %€ 10~15min, A4 /KE G
B, I, 5 by, TOLFRAE g
FHE L B KRG — 8N 4~5d. 4553
SR, ZRRIMALANA: FE AR K 4K R R IR )
W (B 1, 1 VCD KR H B I AL, GE
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1 EEXRIEEDHE (X200)
Fig. 1 Normal rat estrous cycle diagram (x 200)

2.2 HEAIHIE

2.2.1 Krebs-Ringer’s B (K KB & K
EFHREL MgCly 0.02 g« KC1 0.35 g+ NaCl 7.80 g+
NaHCOs 1.37 g« NaH,P040.32 g. CaCl,0.37 g« i
HiWE 1.40 g, NZETH/KEZ R 1000 mL, ¥
pH N 7.39~7.41, JiHE 4 CUKFH&H.

222 XTHEEEEIHS RS RREGEE . &2
PR St BIEER. Kt Wby &. 1
W FREFR. TR (W MGG E,
S AE T 10mL S, DI\ B AR ) Ao Bk
AN 3.00 1.6+ 0.4, 0.04. 0.6, 0.6+ 0.6+ 0.4, 0.1
mg/mL %ISR, A H .
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FHKRIAE 2 IR, BRIR 1h, JEE, HEEERABUN K&
HIF, WaERRE (b EE2kt 3.98 mg/g. %
ZYEH 137 mg/g. AR ER 0.70 mg/g. Fifi 2 H
1.04 mg/g. %% 1.29 mg/g. 1LHZ5H; 1.46 mg/g.
FIIZERZ 0.11 mg/g. fifHk 8.97 mg/g, AAEZ &),
FITASIR 8 F 288KV R 1 0.4 g/mL (LAAEZ5 21 )
M- Ml T 257 I— & & BRI, 525+
e, FRIEH KRB A B E A A 100 mL &=
S RIS SR 2 A S 1Y (i i 7074 R
23 KERAEGEEBFERIR

BOE LD POL KB, 25 Fr 24 h B UK,
ip 3%/ X L EL 24N (45 mg/kg) MR G, KB TIE
TR b, [E, REHER 37 C. WIRPEE]
TR 3~4 cm, IEEEENG B, P BT )& B
T 1ANERD, AEETH, SRETEATIIE 37 C
() A2 38 2R K A8 o B Bl BE I B 5, sk
2~3 IRE BT IRIEE, T 2Rk 8 NS 00G 4
HEKHT . BE\ANTE, S5 5K/
OIR RIS, U100 AR KRR b 55,
oA BT — ZERH BRI o i o R R SK
Wl Be X 18] O+ 48 B GE AV AT 1 em 4,
AR 10 em 4b); @B GEEVHEHAT
15em &b, ZSORETR 10em 4b); GFIFE G A
NEEW AT 20em 4k, K EONET 10em 4b); @

il B GEE /O WE e st an, 2%

sy 2%

FONAET 10em

A0 o SEEGRTEL A A 37 “CHIK KV, LL 0.2 mL/min
AR EEL, “T47 30 min. 3 140 LN B &
(2 A P N GEAT VER, AR E AN 0.2
mL/min, H CACH 25015 & F/MEAERE 15 min 43
BOBURIR R, LR 4 DR IR e B e
AN 20 E RN AN RN D
— R WS T TR 8 PR A R N AU B N
i, THEENFSCERZ RN E. SRS RE,
BN FTHESR M B, ARk B vk LK R Y
Bo BERFEWICHAL (=38 =W, [F.
S5l XF RS S o

24 BRERET 8 MSEENERENEL
241 THERBIH S WIHRE 37 CTHKIK
W, 3% “2.37 TR AT RER, WOART R, AP
197 K BREE R

242  JHERES RIS L 200 pL R
JEWCEERES, BT 2.5mL B0 T, IR
#E (AR, 100 pug/mL) ¥ 50 ul, L 4 A
A EE RGBS, WWHE 2 min, 78407E2), 13 000 r/min
B0 10 min, HUEIEW, H 0.22 pm e lest Aol ik
#xygnt, @47 UPLC-MS 4 #7 .

2.4.3 RS

(1) 4 Acquity UPLC BEH C g o i
(50 mmX2.1 mm, 1.7 um), BN 0.1%F K
W (A -2 (B), BEEBEMNL: 0~1min, 15%~
25%B; 1~4min, 25%~40%B; 4~5min, 40%~
25% B; 5~6 min, 25%~15% B. #&fHE 0.3
mL/min; HEFEE 1 pL; FHR 30 C.

(2) JFiE A B AR R AR B 5 Ik
BT, BHERERN 3.0 kv, HRERN
350 'C, BASIEEN 500 C, BASEBREN
650 L/h, HEFLAMARFREN 50 LM, K% &M I
AL (multiple reaction monitoring, MRM) 34,
RrD R 53 8 B 0 S H R E R 1.

#z1 EEBTFUHMSHILE
Table 1 Quantitative ion pair and parameter setting
e B fr/min BEF (m/z) FEF (m/z) ELERIE/N ARV
FH 2T [M+H] 0.45 118.09 59.00 45 20
Koty %z [M—H] 1.52 463.09 300.03 60 28
SN [M—H] 1.54 463.09 300.03 60 27
Rl R R [M—H] 1.67 193.05 134.04 32 16
f DAL [M—H] 1.73 447.09 284.03 58 28
i e 2% [M—H] 3.29 301.03 151.00 45 25
L 2 [M—H] 5.14 285.04 151.03 55 27
SRR [M—H] 5.33 315.05 300.03 50 24
AL R [M—H]/[M+H]* 2.89 269.08/267.07 254.05/252.01 55 27
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I P T R E, E1S RYNRE G X BRI . 4%
“2.4.3” TN 54T UPLC-MS K, DA SR
AR (XD, B W TRIAR 5 N ARG AR LG
TEAAAEE (YD, K i f/ > — ik AT 4P =] )5,
5 8 xR R, SERNE 2, FHHE—
TEJE N EPER R RE (5>0.999),
w2 STULAMNZMXR

Table 2 Linear relationship of eight compounds

=kl EJEppE r AAETER/(mg-mL™)

HEEm Y=3.0X105X—18707 09994  0.150~3.000
SUMA Y=52179X+9901.1  0.999 1 0.008~1.600
S EE Y=112230 X+23895  0.999 1 0.002~0.400
FIBE:  Y=34370 X+312.64 09992  0.002~0.040
EEEW r=60119X4+250.19 09991  0.003~0.600
WEE  Y=55253X+47415 09998  0.003~0.600
S Y=658.11 X+25241 09995  0.003~0.600
FRAZR r=71633X4+22729 09998 0.002~0.400

Ay A RETL . TR A R i R
W LA T AR A AT R, 42 42.4.37
UR 771537 UPLC-MS A&, 25 B JE B0 T
ek LR 2, S5 SR A I RE IR 0 B AN RS
H bR B il , - 72 A T8 (VA v B e i 2% 1
N, B EBLFR AR, B EAE R IR
A5 b GRESERR 2 400 ug/mL. 422 BEFH 1500
ug/mL. A6 2 400 pg/mL. FTEEER 40 pg/mL. 4
91 500 pg/mL. i 2 500 pg/mL. L2y 500
pg/mL. FRZEER 400 pg/mL), o (EEH 600
pg/mL. 422k 150 pg/mL. 54 2 F 40 ng/mL.
FIIZERZ 10 pg/mL. 48 =954 50 pg/mL. #it % 50
pg/mL. 1125/} 50 pg/mL. 7R ZAEK 40 pg/mL), ik
(EHEBR 150 pg/mL £ 228k HF 15 pg/mL. 4R
4 pg/mL. FIEEMR 2 ng/mL. K =TEF 5 ug/mL.
FZ % 5ug/mL. 4 5 pg/mL. 2K 4 ug/mL)
3 N B P TRITR 5 0 RS VAV o A T ARG 2
FaE e B ELE, SR ER, HAAHIERS
FEI) RSD fH/NT 4.67%, H PIATH [ HERG B ) RE
H9-4.62%~4.78%; & 1E 4 h PIETIFY RSD
BH/NT 483%: & B W B EAE 90.12% ~
103.67%, RSD {E/N T 4.74%, ¥FFERES AT E R .
2.5 BLLTF-MIRFAIE POI KR IHIEIRBHHE
R
251 ¥R E K gt ot R EEN R
WA AR FEAT R IE, ATV BREE RS AR

THBERE  RAXIRRERE R TR TR

1 1

L‘:h“'ld““w%{ﬂmff'm*Jlb‘,

2 2
Al o S
3 3
\»‘uﬂ‘.vﬁ-’.}m-fu}\i bl
4 4
5 5
MI [y l"w , w ;J‘
e WMM‘ \ .
6 6
bl LML A b - —
7 7
[ 1] ‘ ’\I‘,
Lha%!ﬁi‘!v«mu%:a"Jﬂ./!-leb\%H |
8 8
l‘w\‘w|\;-J=w!‘,ﬁ‘\\"uﬂMMt
9 9
\
'\L.‘ »"L‘phl ,.-4“4-‘,&.‘\ ;.,ﬂ‘,L".- -
12345 1 23 45 12345
t/min t/min t/min

1-E 30 2- 22 Mt 3-RMp it 4-FBER: S-K =t o-
WtEezR: 7-IL Wy 8-FRAR: O-TIWIIERE (MR,
1-betaine; 2-hyperoside; 3-isoquercitrin; 4-ferulic acid; 5-astragalin;
6-quercetin; 7-kaempferol; 8-isorhamnetin; 9-formononetin (internal
standard).

2 BESRERBETFREIEE
Fig.2 Extracted ion current chromatograms of various

constituents
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PSR 73 BB BAR AR AAL XS S5 2RI 2
F s B U 1 mL, JEON CUPRE o 5 (10144 35
b, FRBORIAR R, %A (D HRENBREIE
HIE Cpin)s MILHHBRE AR TFH 1 mL, JAON CARE
Jo B TR B, ARBOBRAR &R, 154 30(2)
TSGR IEEE (pou)» #2230 (3D A (4) 73
BT IRBCE R T (K FIRMIRICRE (Pep)
15[19]0

M,
. =1n ¢))
pin
M,
Vo= —= 2)
pout
Cout o Vou
K—Qi"(l_ﬁtxﬁ) 3
a a2l
Cout v Vou
Pey= Ol (CLt ) VLt) 4
eff 2mrl

Min B Mow 5350|8675 — 5 INF 15 P ik S g o S 97 0 P O
(g)s Vin F Vou 23 B EE N ANLER I AR (mL); Cin Fl
Cout 73 ) 9 i T i N\ i R i 4 i E L Y 245 0 P o AR
(mg/mL); QO NHEERBEERAERE (0.2 mL/min);
r R RINREE SRR N A LA (em) FIKE (em)
Bl Ab RS SPSS 25.0 Siit 2 tE, it R
PAX £sEIN, WK ¢ i, Z4HM R
K FH S[R3 7 2250 W, 2EL IR 1 L7 2255 LSD
TG, TT AT R HHESEAG I T T
252 HL-MIRC T 24 0] o R R S IR WAL PR i)
SR % 0.1 0.2, 0.4 g/mL (LIAEZEE) K.
RIS 0 s 79 e A R 11 (i 170 T R Ei i R 17
12 Q= I it =977/ w1y S 2 77 N DR A Y S M
8 PR I S B 3, R BIRE LT 7
MR FIBERR . SR E . M. LR
AR 7 M TE R R A BN Ko A Peg 0 .35 22
5, RALFAE H SRR IS, ST 5 LAk
AT BT ARG BRI 2R FE A K A
P 5. mBEIREAGFEREZER (P<0.01),
HIREIREA K, Ml Py S EIREATLE S %
S, RAFHSEIITR LR B B R EIR A,
A g L B iz 77 A ARG .
253 KR EEWL B X o sz BT
Zi8W. T B, 4% 10em, 37 CHH
EACK B R ph e T, BT,
37 CHHIFME 2 h, UPLC-MS illE#R h 254
WP o 5 B RE T Bt 45 2R L3R 4, 8 o 7E K R

R3 RLT-MICF A REIKE XTI
(Xts,n=6)
Table 3 Effect of concentration of Cuscutae Semen-Lycii

Fructus on intestinal absorption (X + s, n=26)

7/

. Ko/(X1073min") Peg/(>X107° cm min ™)
(gmL™)

e 0.1  545.36110.06#  92.3242.04"#

02  311.25+21.16 52.724+8.09
04  292.26+20.07 50.13+5.26
SulE 01 13.33£1.03 2.041+0.06
0.2 13.78+0.82 2.0840.14
0.4 14.12+0.98 2.2140.36
ST E 0.1 14.4740.97 2.1940.02
0.2 14.99+1.01 2.2640.05
0.4 15.72+0.82 2.4540.84
Rl R % 0.1 35.81+1.08 4.97+0.81
0.2 36.12+1.01 5.01£1.06
0.4 36.2940.84 5.12+0.88
LEREH 0.1 11.87+0.26 1.934+0.21
0.2 12.01£0.78 2.0140.09
0.4 1221+1.08 2.054+0.62
Wiz 2% 0.1 24.05+0.43 3.95+0.59
0.2 24.1140.44 3.97+0.55
0.4 24.54+0.41 3.98+0.96
L 251 0.1 21.81£0.71 2.96+0.11
0.2 22.05+0.92 3.69+0.21
0.4 22.81+0.38 3.87+0.67
AERER 0.1 26.10+0.56 3.994+0.27
0.2 26.28+0.28 4.01%+0.36
0.4 27.58+0.46 4.0940.09

LKA (0.4 g-mL™) Hi: "P<0.01; 5k
(02 gmL™D) [#: #P<0.01.
*"P < 0.01 vs high concentration (0.4 grmL™") group; "P < 0.01 vs

medium concentration (0.2 g'-mL"") group.

+ ZFa W R B R RN 95.56%~101.78%, TE
KR 2 R BRI %A 94.74%~101.09%, 1
KRB TR R B B 4 RO 95.23%~101.32%, 1E
K ER 45 o T B B Rl AR 2608 97.01%~101.45%,
RSD {EI5/N T 4.8%. 25 RFKW, FEAFFKIT 8
Tolt 1870 350 T B 5 i R A BRI B A P o

254 B EAFRHBER Y E. 8 0.2 g/mL
B AR L1 T 1707 281 A 31 e =7, 7/ I 7
17 258 BOdAT FEAR S ) e SE 58, 8 Py
TEAS A i B (PR U bl e 4 SR LI 30 45 SRR IR
Bl S22 BEF. SEMR TR BBRER AN L 25 AW i
A E BT AR, R AR RER
FEALET AR AR, iR 2R e SR A 3
1E [F A2 g o

2.5.5 P-gp Mkl I SER £ 0.2 g/mL %
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T4 ARBHENRLT-MIEFANBRESNE (n=6)

Table 4 Effect of rat intestinal wall on Cuscutae Semen-Lycii Fructus intestinal absorption (n = 6)

e R =i=)7] = E7] 7k
- GBI 4x%/%  RSD/%  WRBRI4&Z/% RSD/%  WRHFEIAZF/% RSD/% WRFIFIAF/% RSD/%
HEXE 98.65 2.8 95.67 43 101.32 3.7 99.67 1.7
Gk 96.12 3.5 99.87 3.5 97.88 45 99.23 2.1
SR 95.56 2.3 98.31 3.6 95.23 3.4 100.67 2.6
Rl R 2 97.43 1.4 96.45 4.8 100.12 2.9 101.45 3.4
LRy 97.34 2.7 101.09 4.1 96.01 2.6 98.45 3.2
Wit & 97.99 4.6 94.74 2.7 97.66 3.7 97.01 3.9
TR 96.21 42 99.96 3.2 98.89 1.3 99.23 2.8
FRER 101.78 3.9 97.52 1.9 96.44 4.0 99.89 3.7
S, R St
500 100 20 4
. 400 80 15 3
o 300 60 o .
&= —_ 5]
v 200 * ad 40 % 10 &2
S * 20 s 1
0 0 0
= g W i = += W E
17 el e
SR B
20 4
s 151 m 3
o = &
% 10 o, Qg2 N
K5 1
0 5 0
T W i = g W 4 = g E 4 + %2 bl 4
7 7 e 7]
: Wil =
40
«~ 30
5
Z 20
X 10
0
+= g [ % = g W 4 +=
& 7 e 7] el
W% w4 o
7 &

5+ Z4Rptis: "P<0.05.
P < 0.05 vs duodenum.
B3 8MSESHEMNRIIER (Xts,n=6)

Fig. 3 Absorption of eight compounds in different intestinal segments (X £ s, n=6)

LM T BT M LERL IR, eI MR Ko & P (AT R TERZNT (P<<0.05),
100 pg/mL ZEHr IR IRER B, BT 2B BIBLE 5 RhEior 32 P-gp ISZM, EATRIBEN P-gp
[IET ST, SR 5, P-gp IR (HEREKD R MRS G2k, iR . ST i K &
XEESRE - BTEERR . MR IR E. RRER 5 PrlENIERFEERN,
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x5 P-gp HIHIFIFNBEBHIHI IR BE 22 T4 F L3 BIRUILE IR (X +s,n=6)

Table 5 Effects of P-gp inhibitors and energy inhibitors on Cuscutae Semen-Lycii Fructus intestinal absorption (X £ s, n =6)

IEHA P-gp #IffilFI2H EEe s ks
& Ko/ Petif Ko Pt/ Ko/ Pt/
(X102 min") (X103 ecm'min') (X103 min!) (X102cm'min!) (X102 min!) (X103 cm'min')

S 311.25+21.16  59.72+18.09  612.38+51.54"  101.32£9.06" 64.08+4.02 1031 £1.09*
Sk 13.78+0.82 2.08+0.14 14.89+0.77 2.33+0.68 14.3140.65 2.224+0.45
SR 14.994+1.01 2.26+0.05 13.64+0.78 2.3840.48 15.36+0.77 2.45+0.34
Rl 3R IR 36.124+1.01 5.01£1.06 61.3440.58" 9.88+0.44" 38.1240.10 4.9740.13
WA 12.0140.78 2.10£0.09 12.1140.58 1.9940.15 12.95+0.89 2.10£0.31
itz 2% 24.11+0.44 3.974+0.55 50.14+0.92* 7.154+0.08" 25.08+0.08 3.68+0.05
eI 22.05+0.92 3.69+0.21 4736+0.88" 7.08+0.12° 21.88+0.66 3.7240.89
SRZE 26284028 4.01£0.36 49.3740.54" 7.25+0.62" 25.99+0.84 3.98+0.41

HIEWALE: "P<0.05,
P < 0.05 vs normal group.

2.5.6 BEEAINHIFIXT RIS /£ 0.2 ¢/mL %
22 MR 20 B E R PN 2,4- RS R Y,
e A 100 pg/mL 2,4- il 35 A8y A E R AT
AT &M B RS, S5RE 5, REEMH
A (2,4-REFEREY) SRR Ko ) P (AT 2
EESZ (P<0.05), REAHSZRERE MM, WRUL
TR AT e R E SIS . 15 HAR A Ko K Per
Te 5 2 R
3 e

AHIE TR FH TR AR B ) g 0 % 4 22 - M A
TER PRSI . S Wk M T BT
HRRIEH . WER. LEH. mREER 8 PG
SYAE POL K BRAAR RIS BLdEAT o0 #r, S5 RR
TE 4 22 Mk F 2 6 ETR U IR N 0.1~0.4
g/mL I, G 22 B . St B BTBRRR | 55 5 08T
MR 2 WML AR 7 M 7R R R A B
(1) Ko Fl P To N2 22 7, B IR 7 Pl o BN
AAEAE A BRI, eATR R LA 3 §Oy
T NARAEER 5 Tt SEHRAR o R A Ko F P 5 71
R EHAERE R, TIREREH K Pa 5
FIREA TR 2 5, RAE SRR A E &

JRER SN, HonTRE VL E: sz T Bt ARJEA

8 i Y TC W] B i BV B A o BSR4
LEMRHE S MR PR AN L 2R A A
fE+ AR, R 7SR
{IVAS S -y it =77 A )i/ P 954 UL U G AR S 3
FERI AN o FHECH BURRIR « MR 2K 1l 2=
FEREER 5 Rl 32 P-gp URZI, WIHEDN P-gp 1
JE . BRI 2 BE R R, T REIE I LAk iE
T AR, HAt B W AN 32 BERE AN o

BG5S Y2 5 &k POI I TR &, HXA5
RGN 43 W 3 G SR LI R R AR R
WSz —, VCD &MIFAS LTI 4-4 )%
WOmM oA, TR E AT INe %
K, BEIRJEGRGRIEANBIZ /NG, TP I AR
B R E AFHCBER AR AR . AATITE TAEA S
FHIRZ GBI AR 25, kG SR s i
R, PR fEE L B R ERE, R Uk
# VCD 55 POl KRB, &R A%e. A
B FRE AT P, SRR R EAR Y POT ZE
Tk, AT DAMR G iR 55T 24 3% 2 S BR FE 2 9T R 55
FHIRAH B,

AT RR, BRESEmAr, HR 7 M
(G2 W6 E . S FTERR . = 0. Ml &K
2= AR 1 Ko Al P £ 0.1~0.4 g/mL JC
BEER, FORHLRISGS R RT §E LA sh Y HON .
ey BOE T OB TR RS, HAZHARE B
RER PRI, X —4ptk vl Re s HARXY 7 F R E BN
iR = SRR 1YY S NN BN oy TES
WEMBEE ek, B R RET %
PEEAAE IR S i va e, AT o8 53255 i b B 4 i
JERU, thAh, KRR R I LR,
RFIX LS R Ay B S I S RIS R G, 1
e SR Bh R AE IR SE £ o For B SR R B
BENIREIGIIE, R EIRE AT KAl P 12
FRTH. mAEIREA, M. SRR
ToZe Tt o X —ARLRME BN 7 S R AL S s SR W AT
ARV K E BN EIE L, A B AR BEI 1
RYIAT, R T B R BT gk B AR,
SERICE R TR . B E NSRS
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W, AT Re R i RR E A DL B s AR e
BRI RGN SN iz,
b, BRI W A 52 fie A 1) 52 T 1 S5 45 SRS
X, o H R is o RO = R IR
(adenosine triphosphate, ATP) fi:fg. iX— KI5
FR A TE PR S BR0LE /) o WA ) 288 A A4 A A A1 —
H, AAGEEBZEAORREDTHE—PRIE.

& BT RSB A A7 AR B 3 22 e, X X3k
7 5 A e 5 T A R X B A BRREAE 5, -+ 45
oAz g BB B E A EE N E N
KL, &EE N RN TR R 1=
) B P 858 T i BE R T 58 o T S B A R A
Vi i e sBR AR Tk o IR Ah, A 2R AE [ i ) v
W rT R 5 HAE i T8 R R 25 RS A BOH T
WAE K, Xk FEAE iz i B R W35 24,

P-gp 1ENSMIERIa AR, RTIE RS 25958 18l g 11
e TG A P R FH 25T . A e 2 el w41 )
P-gp V5 M3 R H AR 250 RS, (HASHI ST L
S AT et P-gp AN, XM EAE AT fig 5 HRk A
BUZH ZURE A OG0 X — R EILN B 22 - M A1
25 AT R B A R T e X, IO P-gp
FIHFRIER IR TF KR 2 R G8, n A R EIR R
1 1 IR AE PR

K FRGIE I T s - M 250 8
TR I TE R WSCRFAE , AR 255577 2 1o W )
YER W) BRI R AR AL 7 S BRI . $8R T
B SE B 3= 51 5 18 R AIE B HL R FEE AH 5% A IR Ac 441 1)
MR, SR HAT RO e s . i, &«
PR S B AR 7 B R R BT BORE I AT
WEEAH SR 4518, AL 7R SR &
TER SO R BEAR,  JC AR 14 3R 55 R0 £E (]
i 1) v WSO i 5 i T R S ) R A AE
FHIR, b 245 5y A AR IR S B[R] B T TR 4 14 1
W% T TR I T AR 5 M S P-gp A7
FERIAHEAE,, AMURE T P-gp IRYIEHEEE, o4
rh 24 A S 2 I FH IR A HERE 38 A4 3 A ELAE FH X
B P ER AL 1 SEERAKHE - 18 B S 22 1M 1 24
X} 2 BT BWRSCRR AR 2 3= RS A, W He R R TT
HIFIRRE LT, TR I ) 36 16 R 4t LLER T
BRIEH . FRPFRELER RS, susild
7SI P-gp #0175 CAngERImacK) FEmith e (L2
My SR AR B . BeAh, B SERR 304 iE
REPE BRI G PR 2 75 S0 R AR, 3 s [A]

B E A T BOREEN, TP bar 2575 % #2
THT RN . B GBRAL A L, AT A
“EREMT R 2R 5 2 B KR NIRRT N, B T A%
BRI 21 “ U BARA . BE T2 RUBACHI R
A, G5 1 25 A BRI 25 R A R R, Dy
25 [H PR iRt 1 RS A BRSO . RREE S
AR 25 B o TR B R RS R nase
TR T RS HER ST 5 PRI T R N

AHIE FC 18 AN B 221 - M AC 5 290 E 1R H AR P
R K B PR P 3 IR WSO ik A e 22 - M AT - 24 %
P AT A& RIRSCRFEREAT 70 A, RRIE 25 5¢
o BEAN, AT TR i TR R X 870 RSP 5
BEATIRVT S 1 i e AR 25 ) A AR SO A AR
PAEEZEM, AR FUR] DLt B IRAIR
TE R A 5 2R 22 - M AT 1 256 R 73 IR 2 T (R AR L
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