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Effect of multi-combination absor ption enhancer on puerarin intestinal absor ption and its toxicity
LIAO Zheng-gen, LAlIJun, LIANG Xirrli, ZHAO Guo-wei , ZHAN G Ping
(Key Laboratory of Modern Preparation of TCM , Jiangxi Universty of Traditional Chinese Medicine,
Ministry of Education, Nanchang 330004 , China)

Abdract : Objective To investigate the influence of the compatibility of absorption enhancers (A Es)
on the intestinal absorption of puerarin and study the AEs toxicities to the intestinal. Methods The in
vitro everted intestinal sac was used as model. An orthogonal Lo (3)* test desgn was used to optimize a
best multi-combination of A Es and investigate the synergistic effect of the optimized A Eson intestinal per-
meability of puerarin. And the AEs toxicities werefurther studied by light microscopy. Results The re-
sults showed that a multi-combination which including 1 % chitosan, 0. 02 % oil from Radix Angelicae,
and 0. 06 % borneol had synergistic effect , which could sgnificantly enhance the intestinal absorption of
puerarin. And the multi-combination had no toxicities. Conclusion A multi-combination which including
1 9% chitosan, 0.02 % oil from Radix Angelicae Dahuricae, and 0.06 % borneol could safely and efficiently
enhance the intestinal absorption of puerarin.
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Table2 Analysis of Ls(3)* test results

A ° ¢ Pop/ (%1073 cm- h" )R Papp/ (x10-3cm- h" )R Pyp/ (X107 3cem- h" )R P/ (x10-3cem- h- %) R
1 1 1 1 1 11 96 8 92 540 11. 61
2 1 2 2 2 11 14 09 13 84 16 14. 16 26 16. 27 14
3 1 3 3 3 14 81 12 14 82 16 16. 21 30 14. 89 13
4 2 1 2 3 13 04 11 16. 07 18 18 61 35 17. 01 15
5 2 2 3 1 18 42 15 21 14 2.4 2104 39 11. 56 10
6 2 3 1 2 13 00 11 13 55 15 12 67 24 7.49 07
7 3 1 3 2 16. 41 14 19. 37 22 25.90 48 2210 19
8 3 2 1 3 17. 60 15 18 41 21 22.74 4.2 16. 74 14
9 3 3 2 1 18 16 15 18 38 21 2323 43 16. 92 15
Pepp
K1 3791 4141 4256 4854
K2 44.46 4716 4234 40.55
K3 5217 4597 49.64 4545
R 142 575 730 7.99
Pepp
K1 37.58 4436 40.88 4844
K2 50.76 5339 4829 4676
K3 56.16 4675 5533 4930
R 1858 893 445 254
Pepp
K1 3577 4991 40.81 4967
K2 5232 57.94 5600 5273
K3 71.87 5211 6315 5756
R 3610 803 2234 7.89
Papp
K1 4277 50.72 3584 4009
K2 3606 4457 50.20 4586
Kz 55.76 3930 4855 4864
R 1070 1142 1436 8 55
3 tPxpp =17.322 C+0.099 AXxB +0.012, Py =
Table3 Analysisd variance 0.083 B +42.879 A x C+0.011, Py, =0.013 A +
F P 39.945 C+0.008,
Papp
A 33 97 2 16. 98 314
B 6 14 2 307 0 57 )
C 11 50 2 575 1 06
10. 82 2 541
Papp 3 ! c
A 60 90 2 3045 5473 P<005 , C Pap ; Paop
B 14. 59 2 7.30 1312 ,AXC ' A C
C 34 81 2 17.40 31 28 P<0Q 05
111 2 0. 56
Pap 213
A 217. 70 2 108 85 20 64 P<Q 05
B 11 48 2 574 1 09 15 !
C 86. 77 2 43 38 8 22 ,
10. 55 2 5 27
Pan Pepp
A 66 87 2 3344 527 0. 01986 0. 024 50 0. 029 83 0. 016 74 cm/ h,
B 2078 2 1089 172 183056 16
C 41 16 2 20. 58 325
12 68 2 6 34 22 ’ 18
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White arrowhead indicates inflammatory cell  black arrowhead indicatesinterstitial edema A-duodenum B-jgunum Cileum D-colon
1 2h
Fig.1 Morphdogical change of every intestinal segment after incubation for 2 h in different solutions
4 NPA Vi (xts, n=3)

Table 4 HEfect of multi-combination of AEs on NPA and Vi of intestinal mucosa (;i s, n=3)
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