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Absor ption characteristics of andrographolide in rat intestine insitu
YELing,LIU Wel, TANGLan, XIA Bi-jun, GONG Yun, LU Zhong-qiu
(School of Pharmaceutical Sciences, Southern Medical University , Guangzhou 510515, China)

Abdgract : Objective To investigate the causes of poor bioavailability of andrographolide, the absorp-
tion characteristics, hepatic-enteric recycling, and metabolism of andrographolidein rat intestines were ob-
served Methods A dnglepass’ four-site” rat intestina perfuson model insitu was employed The con-
centration of andrographolide in perfusates, bile, and in vitro incubation samples for metabolites of an-
drographolide by the intestinal enzymes, regectively , was determined by HPLC Results In the perfu-
son model , maximal absorption of andrographolide occurred in the duodenum with a 40 % absorption rate,
whereas only 10 % of andrographolide was absorbed in the colon Moreover , andrographolide was rapidly
hydrolyzed (about 50 % in 1 h) in the duodenum perf usates but was not hydrolyzed at all in the colon and
ileum perfusates On the other hand, andrographolide was excreted by bile with a total of 3 04 % pref used
amount of andrographolide Conclusion The poor absorption, rapidly hydrolyss, and hepatic-enteric re-
cycling in the intestine all contribute to the poor bioavailability of andrographolide
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Andrographis ( :
paniculata (Burm. f. ) Nees , TCM005-080316 , 98 % ) (
( Nacalai Tesque , 32811-61,
, 98 % ) ; HBSS (Hanks Balanced Salts)
: ( Sgma ) ;
o , Sprague-Dawley (SD) ,
' , , :SCXK () 2006
(2 4l 0015
' 2
21 : Alltima Cis (250 mm x
4.6 mm, 54 m) ; (A)- (B); :
1 0 6min,A 5% 20%,6 7 min,A
HP1200 20 % 35%,7 15 min,A 35%,15 16
( ) ; ( min A 35% 60 %:; 1 mL/min;
) ; ( Eppendorf) ; :200M L ; 225 nm
( )ipH ( - JHPLC 1
) ; ( Millpore ) 22
a
t | | |
A B C
N
6 12 18 24 6 12 18 24 6 12 18 24
t/min
a b
aandrographolide b-testosterone
1 (A) (B) (O HPLC
Fig 1 HPLC Chromatograms of reference substance (A) , sample ( B) , and negative sample ( C)
22. 41 mg, 4 mL , 16 mmol/L
) A =0 0318 C+
2 3 HBSS HBSS 984, 0 002 8 (r=0. 999 8) 4 128
, 1 000 mL , M mol/ L
24 : 25 4 32 128
,  HBSS (pH 6 5) , M mol/L , 5
( ), 48 RSD, 1
16 32 64 1284 mol/L , , 26 ,
1
Table 1 Precision of andrographolide in inter- and intrarday ( xt's, n=5)
/
@mol - L) /@mol - LY ! % RSD/ % /@mol - LY | % RSD/ %
4 3 77+0 09 94 25 2 43 4 14 +0. 06 103 50 62
32 33 050 16 103 28 0 48 32 430 40 101 34 37
128 128 34+1 28 100 27 0 10 130 48+3 79 101 94 29
HBSS 4 32 1284 mol/L , . 2
5 , 27 :
, ,  HBSS (pH 6 5)
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2 (x%s,n=5) (P>005),
Table 2 Recovery o andrographdide (x+s, n=5) , 10 % ,
/@mol - L-1) ! % RSD/ % , :
4 94.25+2 39 2 43 28 80” mol/ L
32 103 27 +0 50 0 49
128 100.27+1 00 0 49 ,
, 80M mol/ L , HRLC
16 h, , ) 2
4 cm , 60 min , ,
0 76 %
' 80
Ew
i &
) %m
) Q25 mL/ min, 30 M
) . =20
mn 30 min , *k
, 30 min 0
0 50 100 150 200
4 , , ¢/ min
HRLC ; 5
5 7]
14 HRLC Fig 2 Contents of andrographalide in bile
! ! at different times
) J ’ 29 pH
80 mol/ L
4 ' pH 506574090,
. (Mav) , 012468h
Ma = @ (CAin - CAou)
=Ma/ M x 100 % ' '
of MR 4 pH
Mab M ,Q h
T (80 min) , CAn 8
1 mol/L) ,CAout {4 mol/L) 210
: 60 mL
3 1h, 1mL/min, 80M mol/ L
3 4 : , 37 , 0
(xts,n=4) 12468h ,
Table 3 Absorption rate of andrographolide in various , 4
four intestinal segments in rats(;i s,n=4) ,
| % ,1h
42 965 74 50%,8h : ,8h
24. 68+ 6 69
0
10. 59 + 4. 09 50% ’
9.17+4 32 8 h
3
42 %,

(P<0 05),
(P<0 05),
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4 pH (x£s,n=3)
Table 4 Sability of andrographolide in solution of intestinal perfusatesat different pHvalues(x+s, n=3)
/@mol-L-1)
pH
0Oh 1lh 2h 4 h 6 h 8 h
50 80 8L 09+1 31 78 97+2 34 79.48+2 57 77.89+1 58 77.24+2 30
65 80 79. 58+ 1 28 80. 58+ 1 23 78 56+1 25 79.57+2 37 77.74+1 52
7.4 80 80. 16 £ 2 57 79. 48 £2 56 78 97+2 39 77.89+1 58 78 26+1 38
9.0 80 82 88+1 51 81 31+2 25 79.54+1 32 78 56 +1 00 79.22+2 32
5 (xxs,n=3)
Table5 Sability of andrographolide in solution of intestinal perfusates containing intestinal enzymes (x+s, n=3)
/@mol - L-1)
0Oh 1lh 2h 4 h 6 h 8 h
80 39.54+02 5 26.31+0 35 13 78+0. 15 9.92+0 19 2 98+0 32
80 62 13+0 81 55.39+1 32 47. 650 05 44. 70 £ 0. 47 43 960 25
80 77.89+1 11 77.51+0 93 76.26+1 53 75 89 +0. 65 75 43+1 98
80 79.19+1 48 77.45+0 68 7581+0 71 75 45+2 27 75 06+0. 29
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