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[ Abstract] Objective:Taking major components of conjugated estrogen (CE) , sodium equilin sulfate ( EqS)
and sodium estrone sulfate (ES) , as examples to investigate their absorption characteristics in the rat intestine , and
to evaluate two intestinal models. Methods: Determination method of EqS and ES using atenolol as an internal
standard by HPLC was delevloped. Models of in situ single-pass intestinal perfusions ( SPIP) and Ussing Chamber
rat intestine were applied for this study. The samples of intestinal sac fluid and receiving fluid at different time
points after dosages of EqS + ES and atenolol. The parameters of effective permeability (P_,) and apparent permeability
(P,,,) were calculated and compared with that of atenolol. Results:The linearity of the HPLC analysis methods for
the two intestinal models is well correlated within a certain concentration range (r >0.999) , the intra-day and inter-

day precisions are both below 15% , the accuracy is between 85% ~ 115% , and the recovery is greater than 70% .
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In SPIP rat model, no statistical difference was found between the P, of EqS + ES (jejunum: 0.22 +0.07 x 10 %,
em-s ' ileum; 0.24 £0.08 x 10 *,cm-s ") and atenolol (jejunum; 0.18 +0.11 x10* cm-s™"; ileum; 0.32 =+
0.15x10 *,cm-s~") in jejunum and ileum (P, =0.373;P, =0.128). In Ussing Chamber rat intestine model,
EqS + ES and atenolol were absorbed in all intestinal segments of rats ( duodenum; 1.83 £0.77 x10~° cm+s ™",
5.46 £0.80 x10 °,cm-s ' jejunum; 6.93 +1.43 x 107°, em-s™", 10.04 £1.16 x 10 °,cm+s ™' ; ileum: 6.96 +
1.28 x107° ,em+s™', 6.28 +0.82 x10™°; colon: 10.03 £2.07 x10™° ,em-s™", 11.09 £1.08 x 10 °,cm-s™").
=0.251;

=0.263). Atenolol is a alkaline compound, the permeability of which in ileum was higher than that in Jejunum

There was no statistical difference between P, —of EqS + ES and atenolol in the ileum and colon (P
P

theoretically. The in vitro model differs from the theory. Conclusion:CE can be considered as a drug with moderate

ileum

colon

permeability. SPIP rat model among the two models seems more accurate and reliable.
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ES B[R i IR PEAH R HE T FR N Ze M 2R LA LA L

R 1 EqS,ES, B8 K7 2 B e i 0] U277 5 e 26 1 Vi [

T (A= % L P/ pgemL ! &1 5 5 #2 R?
SPIP #70 EqS 5.20 ~80.00 C =28 442.374 +8 660. 86 0.999 6
ES 9.922'5 ~132.30 C =31 242.704 +38 233. 14 0.999 4
A 5 9% A 10.246 ~327.879 € =14 079. 814 +18 360. 93 0.999 6
Ussing Chamber /] 7 45 5 EqS 0.05 ~12.00 € =322 010. 764 -6 107. 22 0.999 1
ES 0.005 ~20.00 € =360 904. 894 +71 395.57 0.997 3
A 5 9% A 0.025 ~35.00 C =180 947.704 +2 479. 18 0.999 6

1.3 #EEEREKE 2 FEE T EqS, ES, T
YR FLA L FT RS 95 B RSD 1 < 15% 6 o 75 3

AN e BE ) 05 1 IR R T 70% , 975 5 W)
FERDAIN Y T5 2 BOR . AR ILER 2 ISR 3,

2 EqdS,ES, B8 /K {E SPIP BRI 1 P RT I Ja] RS % 5 A [ i x+s,n=6

W A£G D0 Jo 1 G ) o RSD/%

feo sy L N N . i/ %

/g -mL /pg-mL /g -mL HWN H i)

EqS 10.40 10.56 £0.26 10.52 £0.06 2.43 0.55 89.16 +3.90
30.40 32.72 £0.48 32.80 +0.28 1.46 0.86 95.40 £3.65
60. 80 62.90 £0.98 62.76 £0. 14 1.55 0.22 92.85 +£3.51

ES 19.85 20.11 £0.50 19.96 £0.28 2.51 1.41 91.99 £3.12
39.69 40.75 £0.51 40.92 +0.48 1.24 1.19 92.94 +0.81
79.38 80.45 +1.45 80.26 +0.20 1.80 0.24 92.51 £3.89

] 5 7% 4% 20.49 22.15+0.35 22.11 £0.07 1.59 0.32 93.35+3.64
81.97 90.58 +1.03 90.33 £0.61 1.14 0.68 95.18 £2.83
163.94 180.54 £2.49 180.24 £1.15 1.38 0.64 92.49 £3.71

#&3 EqS,ES,F[E: % /KTE Ussing Chamber /NAR AL b H Py A1 H (8] RS % B2 AR X £5,n=6

wE H P A 0 3 o FI v Az 0 o RSD/%

HE W/ %

/pg-mL ™! /g mL ™! /pg-mlL ™! H N H [i]

EqS 1.00 0.87 +0.03 0.98 +0.10 2.90 10.33 70.07 £1.15
4.00 3.58 +£0.12 4.19 +0.53 3.40 12.61 82.44 +3.36
8.00 7.95+0.43 8.43 £0.47 5.45 5.64 85.44 +6.68

ES 2.00 1.87 +0.12 1.89 +£0.23 6.42 12.33 71.83 £2.38
8.00 8.61 £0.36 8.40 +£0.60 4.16 7.16 79.20 £4.14
16.00 17.10 £0.45 17.34 +0.26 2.62 1.51 90.94 £5.88

[ou] 5 4% IR 0.50 0.45 +0.06 0.44 +0.01 2.72 1.40 80.27 +4.98
5.00 4.82+0.13 4.69 +0.12 2.61 2.56 82.89 +3.42
17.50 17.82 £0.97 16.96 +0.91 5.43 5.34 87.01 £3.64

1.4 FaEM EqS,ES, IS I/RMK 5 2 A ik
FEMRE A AE = T iCE 4 h,4 CHLE 6 h, -20 CIK
B3dMWES 0h #AT R, BIYCRAE 98% ~
101% , 3] EqS,ES, BB 3% IR 78 BT 5 8 45 1F R E
PR

2 SPIP & CEXEZRH EMBFERNZEMN

e 5 B %5 3% /K 5 EqS + ES #5885 pg-mL ™
R, A BT 3 2K A R A b — [ 98 T R B A L ol
W, % B8 IR — W T EqS + ES 18 2 4> BL i 1
O, 5 B i K B W AT LU B, G P K, 2SR AL
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4o Bl o EqS + ES 7E7 i | Jnl i b il 22
S (P>0.05) 25 [0 EqS + ES 5 B8 3% K I

W o ge it 25 5 (P >0.05)

®4 CE EZpr SRR e SPIP B Y P 5 K,

x+ts,n=06

C, P/ x107* cmes™! K,/ x107* 7!
=%
/g mL ™! (77} = W [=] Ji A
EqS + ES 85.00 0.22 +0.07 0.24 +0.08 2.14 +0.65 2.22£0.70
o] 35 % /R 85.00 0.18 +0.11 0.32+0.15 1.67 £1.01 2.91 +1.25

3 Ussing Chamber /7NF#& 8t CE T EK S 5
BRRHEEKN

e I BT & 9% R 5 CE o EqS + ES #8 % 853 pg-
mL ™", B[R — W R EqS + ES 5 RIS R+
16 W 25 W 1nl B K 45 B 1) W WO 0 O 2E AT B #R
EqS + ES 5T % /R a9 RARM I E Q WAl 2,K, F1
P W3S FK 6, 45 R BN EqS + ES 5FE & /RTE
4 /gy B B WIAe, HE TeT A A G R A (r) 23K 3 0. 96

BIE A — S EqS + ES (9 P {E45 0 ke, T
M, 25 0 R BUAR 2 (P > 0.05) ;T
BRI P, 1555 B, -+ =45 15 15 [l o 0 i
8 3 R AE I I S5 1 P, 5 BqS + ES 2%
S AEHCAL 2 A BT S 25 5 (P <0.05) 45
EqS + ES 7645 5 I B 5 0 8 ¥ 5 A 2%, 71 00 CE A0
BT ¥ 2 1 WM 0

30r 361
24} —— +H 30r —— 5
o o
= —— 5 = 24 —— %
G 18t <]
oo 277 B s} 2l
= 12f 17} = —0— %ilg
=S = 12+
BR il BR
._—o-——'-"”’. °
0 1 1 1 0 1 1 ]
45 75 105 135 45 75 105 135
t/min t/min
EqS+ES [TE=SEFH
B2 Ziyny BRIk Q
x5 CE FEB 5P /RTEA B K, FUARC R %L r xxs,n=6
C, Kd/><10’3 ug-s’] ccm T r
(=31 %
/wgeml ! R3] %= @Y7} 5 T4 Z= Ey7} i
EqS + ES 853.00 1.56 0. 66 5.91+1.22 5.94+1.10 8.56 =1.77 0.971 4 0.984 2 0.990 3 0.987 8
[EE=3EYN 853.00 4.66 +0.69*  8.56 +0.99* 5.35%0.70 9.46 £0.92 0.992 9 0.966 7 0.995 6 0.986 4
a: 5 EqS +ES H# P <0.05
F 6 CE LTS SR RIS IR P, Fts,n=6
. Pdw/ x10 7% cmes ™!
=37 Cy/pg-mL”
+ %W BN 25 1
EqS + ES 853.00 1.83+0.77 6.93 £1.43 6.96 +1.28 10.03 £2.07
Fi 5 8% IR 853.00 5.46 £0.80° 10.04 +1.16° 6.28 £0.82 11.09 £1.08

a:5 EqS +ES & P <0.05
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CE JE38 K EZ5 ), Angel 25" 4R 38 X T 5 K o
G (logP <0.5) , /&4 40 g J7 7% ( Caco-2, MDCK
1 PAMPA) I A 1 40 i 55 % 3 4% sl 4R KA 52 1 12 i
JUE Py WA 245 ) 1) g 1 15 3 SRAE MR AR S W Y
TEB 3 T i B A 1Y 5 v AT RE A DR B [ i A A
Y5 Ussing Chamber K /N i B0 1Y | 245 1 W% i 4 g 4%
Py, PR3P, <1.0x10 " cm-s " fl P <
0.03x10 " em-s™ "M, P, >10 x10° cm-s™'
FIP ., >2x10 " em-s ™ MR SE 4, =3 Z Ja] g v 4
W, A S 45 R B R CE fE45 i P, > 10 x
10 em-s ™", JHifl 3 NGB Py P N THI#H 2
[ 5 By A2 9 IR 2 CON AR A 1 45 30 PR i 06 8 A 4 = i
M) R E B AL 2 AR S FE R E I Bt CE 5
R & IR Py, P, A0, K W] CE 78 45 )17 W AT RE 45
U AE A 3 A B Ry v A I

KB SPIP AR IR IE K 43 19 J7 ¥ F2EA
A VA R £, SCHR i A M 21 7E B 1B R A — o )
WAy S SF S B 25 B T A I T X 52
RZE A g CE Y S8 K 2 i H AE i il
We WA 2%, Wk FHEE i vk o Ussing Chamber /)y 7 155
T efr 2 SR 3 B g 8 I A 2R R S i B R
AR E IR R O 2 E R B R Y
P HE B B, Sjogren 251 LA 45 H7F 98 7 1 0F 5 I
AT DL 0B, B AT 920 20 2] 4 e (] s nT e R PR
U/ 2 4 A 3 A AT 2 232 0 1 KU

SPIP 574 4 %} Ussing Chamber /)N i £ 78 5% 338
B 5 S 1) 0 AL B RN T BB B R, LA 5 N E
B AR DR AR F A AL 8 A X TR 2 25
SR, SPIP A6 i) 2 oK 4 i 1 12 3% (0 245 ) 1, R
Ak B 7k Ay PR TR T L T2 By R L b A AR S
0 A 5K, S o 45 R O M R R A 2% 5 Usssing
Chamber /)N i 155 7 1) AR AH XoF B AIK , #5 F a7 B R 3
SOOI T P MR, A5 B S I R R 2 HL A4S R
IEVEAT  AEXT T W AU 2 110 245 W R 36, A ot Ak B sk
PRI Z FEBTRC AR 10 R AR A 220K, B RS F
TG 7 AR, o MR 2 25 1 (98 BB

A S BT A% B R B P, P, 5 SR
B AR, U 2 Bl R ST R B R Y RO B
PEALE Y (pK, 9. 6) , M4 pH - fif 73 Bic B2 36 , B 25
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AR TE B ) pHL IR A B i 18 1 L I
pH 75 T2 1, B B0 3 1 BT 46 35 4 75 81 ) 08 1
BE T 25 1, 2 B8 E 17 H L Sk L SPIP TR 7 78
25 LG 4 4 B s U0 A7 SRR, Ussing Chamber /3
Wb 32 PR S8 25 7 0 OF & TR (L LA
e P LA W B R P (0 8 O R
B b2 R R ME A0 A 0 i X
B8 i P L A L SPIP KR (b0 5 11 v 9 T 5
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