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Abstract: Objective To study the absorption differences of danshensu, neochlorogenic acid, protocatechualdehyde, chlorogenic
acid, cryptochlorogenic acid, caffeic acid, rosmarinic acid, and salvianolic acid B in Huamoyan Granules in different parts of the
small intestine (duodenum, jejunum and ileum), and to investigate the intestinal absorption characteristics of the main components of
Huamoyan granules. Methods An in situ single-pass intestinal perfusion method was established, and the concentrations of the
above eight index components were detected by high performance liquid chromatography (HPLC); the absorption of the eight index
components in different intestinal segments was investigated, and the intestinal absorption parameters were calculated. Results The

apparent permeability coefficients (P, ) of the eight index ingredients were all greater than 1.2 x 10~ cm-min’, indicating that the

app
absorption of each ingredient was good in different intestinal segments; the absorption of each ingredient was best in the jejunum,
followed by the ileum and duodenum. Conclusion The absorption of each index ingredient in Huamoyan preparation in the small
intestine was good, which was in line with the requirements of oral preparation, and also provided an objective basis for exploring
the study of the main pharmacodynamic components of Huamoyan preparation and their action characteristics.
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2.1 BRECH

2.1.1 Krebs-Ringer (K-R) 2z ' % % I EC il FREX
NaCl 7.80 g. NaHCO, 1.37 g.KCl 0.35 g. NaH,PO,
0.32 g.MgCl, 0.02 g =M 15, 1A 500 mL 7K , 43
PEE T S FREL CaCl, 0.37 g EHEFF 2 1, I
A 500 mL 7K, 55 B 28 708 70 VA R s K BE AR 2 W V2%
B BN 1A TR AT, FH 5% # 2L R 1A 15 pH £ 6.8,
Il BT IO\ & 0% 1.4 g, BI7S.

2,12 XFREGETRIECE] R BT S R R
SRIRIR R LA 2R I TR . B 4 IR o v R L K
AR P R B X R IE & 4 0N 75%
HIE S T3 £ 1 2.069 4 mg-mL™ . B 4 JR R
2.204 8 mg-mL™"\ J5 JL 75 % 1.989 0 mg-mL™"\ £k J5i
7% 1.879 7 mg-mL™" \FE £t R 1.930 6 mg-mL™ B
1% 2.052 8 mg-mL™' R %E A2 2.227 9 mg-mL ™' FHH
2B 1.953 3 mg-mL " % & Sl BER . WRCERUAS of i
BEV, LA 75% FH IS 58 25, BC il — 2 210 Wk FE IR & )
RS VA -

213 FABIEHR IS % BSD HEPE KR, 5L
U6 2R CR257K) 18 he ip 0.2 grmL ™" 1 437 3H /K I
WS mLkg, MEEE¥HHEEEFREG L, Ui HE
Jis PR AT TP RE IS 29 4 em, T+ 48 LA E i
HFun Y] O, 4R O ZRE(PEG) R R AR, 45 4L
P tlEE , SEREMEE. FATREH
B 0.9% SUAG B 7 B AR A B 55 0 D IR,
ZLAMAT HEAR OR BRI R IR . BA 1 mL-min™ (1 44
FU & FH 0.9% S ANV T (37 °CO ¥ /Nl I 4%
YiE e T, 1 2 B K-R ¥ TR R 6 30 22 10
R E A 1 mL-min™ P4 10 min, J5 8 % &
&N 0.2 mL-min™, °F f 20 min, ¥ iV 7 45
W, 46 4 Ot AR 10~60 min P9 1
H,4 °C+ 10 000 r-min™ B0 10 min, B b & L
0.45 um B, 7E 972 E B IR .
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FE, 8 75 AL FE (Th 2 250 WL AR 40 kHZz) 20 min, B
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10 min, B _F3EH, Bl .
2.1.5  BESH I RIGAREE B BURE I TE] SRR SRR
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% J5 10 000 r-min” & 0> 10 min, B b & % o
0.45 pum JEME, BRI 43
22 @IEEH

% 1 O Waters Xselect® HSS T3 (250 mm X
4.6 nm, 5 um) , YL BN AH N £ -0.1% B BRI 78, 16 E
Ve 2% AR DL AR 1, AR AU & 1.0 mL-min, AR A
30 °C, BEREARAR 10 pL, #9019 Ky 287 nme.

x®1 HEFE
Table 1 Gradient method

t/min 1% 0.1% B FRVE /%

0 2 98

3 2 98
12 10 90
19 12 88
28 14 86
36 17 83
42 19 81
72 23 77
82 25 75
100 35 65
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TR, 2. 27 T S AR AR, DA RR ) U T AR
Xof HEAE G BE REAT R (B VT, 45 SR A2 2 Fro , 2 ok
AR

233 FEEEELE PURA IS % 42.27 I
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Fig. 1 Comparison of profiles of blank intestinal perfusate
(S1), drug-containing perfusate (S2), sample effluent (S3)
and mixed control solution (S4) at 287 nm
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Table 2 Investigation of linear relationship

21T Y

%) If] 15177 , ity
(mg-mL™")

FI3E  Y=126.37 X+0.0842 0.999 7 0.000 8~0.413 9

BEERIR Y=543.64 X—0.0298 0.999 8 0.000 9~0.055 1
JFILAEE Y=796.62 X—0.1993 0.999 6 0.000 8~0.049 7

ZEERR Y=1561.43 X—0.0289 0.999 9 0.000 8~0.047 0
Fa2 R Y=349.27 X—0.0064 0.999 6 0.000 8~0.077 2

WERR - ¥=931.50 X+0.0106 0.999 8 0.000 8~0.082 1
WIEFR Y=51422X+0.1746  0.999 9 0.000 9~0.4556
PR B ¥Y=225.25 X+0.1326 0.999 8 0.000 8~0.390 7
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102.14%,RSD ¥/ T 3%,

2.3.6 2 AE I B 3 B R I A 3 B 1 R
WU 25 M T 37 °CHE IR K M, F I 30 32 AR A 25 1A
¥£ 3 h, 4 HIAE 0.0.25.0.50.1.00.2.00.3.00 h BLFE,
F42.1.57 UL Ak B 5 9 Ak B i 3R R 40 BT 5 DA R



£ 2346 -+ 475 F10H 2024F 108 ‘ﬁﬁ-#ﬁﬁtﬁ: Drug Evaluation Research

Vol. 47 No. 10 October 2024
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I R 250 Ry T B R

237 ZMEEABERB TR MR EEEE L
2 W BETRICN A 1542.1.47 T 7 1) 4% 25
B 37 °C/KIBIE 2 h, 4 5 F 0.0.25.0.50. 1.00+
2.00.3.00 h BURE , #2.1.57 300 1 J7 i 0k B 5 3k 47 b
5 JERE AT, DU W T AR T F 5 RSD. RSD A )
T 3%, 3R o 7E A T O R RS
RAF.

24 KREXBERSH

2.4.1 AEARIGEER Y KBRARATZ S 18 h,
) ROK . SERR KR ip 0.2 g-mL' & f7HH K E
(s mL-kg™), REEETEE T FARE B,
LT HRS PR AR . YRR ZR T I KRR, I 1 4
3em, B+ 4B (HBTT1~2 cm &7 F 10 cm
D FHEBCH M 15 ecm 2 [\ K 10 ecm 18D L [81
B(HEM L1720 cm 2 F 10 cm 1B) . 7EH 5[
o B V99 i BB AL 45 U0 0, N 0 A 06 3 2 1 R
RN FARL AL, 10 A3 N RE B B 5
FARLEI, IR H . A ZE 37 °CHIK-R
T W, 9 KRR W 2 A5 7 o6 IR AR
. 78 N P HES 5 5 3 32 1 AR R
A1 mL-min™' #47 P47 , 10 min J& 1 22 8% ) 22 [F) 14
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SR I 46 1 UHE IR S IR IR o AR SR IS HR1E
SN = B R 0 50 2 3k Y vty S R E Sy CURR T
() HE RO HEAT E IR, P T HE 11 Ak D 2 B R 4T
B RSOR R IR BN O s O R 5 X R 5 BB
15 min 3R 5 4 1 IRAEBOR S BRI , JE il SRR
J5 HE O AT R 5, B2 60 min £5 AREER S5 .
VERGE RS , BRIEAL AT BR , B HE =5 452 1 AH 1 i B,
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e,
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o 2mrl

19S50 1 B B Cem) s ¢, F e 23 S R 20903 11 HE
o7 B B (grmL™D s ¥, 5 W, 23 i AN I 18] 8] B% (15 min)
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P22 SRR VR LA SRR s R
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Fig.2 Schematic diagram of in-situ single pass perfusion

models in rats
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TRFAAE D, FtE BRI o EAS 8] W B %% B 43 R i
R —EMZE R, BT 45 min % %0 752 1
P, F K, i 2 8 ~F 22 , 45 min J5 SR N FE 5 10
CEIR I 4 A1 P, K, 1 2 76 15 min B F 91



$47% F 1087 20245108 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 47 No. 10 October 2024 + 2347 -

x3 BERMERSBKE (Txs,n=3)

Table 3 K, value of each index component (x+s, n=3)

o B

t/min

K/(X103min™")

A atlEm RLERE iy B 2 J5 e InelE R WILEFR  SHHEB
= 15 22.49+1.06 14.77+1.96 34.80+1.29 15.69+1.41 14.95+1.75 18.17+0.45 18.64+0.93  20.95+1.76
Bl 30 21.39+0.97  11.26£1.91  26.53+4.45  14.65£1.40 13.28+2.12  16.78+2.23  18.4£1.06 18.34+2.53

45  12.08+2.07 9.9542.93  23.50+1.53 9.63£0.42  11.41£2.04  12.92+2.26 11.16+2.66  12.47+1.65
60  11.82+0.65 8.81+£2.79  21.28+0.61 11.00+4.05 13.25£3.29 11.37+2.34  10.13+£2.46  11.21+1.93
=y 15 55.03:1.82  52.61£1.82  62.12+6.71  55.38+4.60 47.15£10.59 55.33+2.46 56.15£3.81 50.61+4.07
30 52.37+5.66  49.46+6.96 61.90+11.21 50.46+4.82 50.20+7.26  52.26+7.95 52.08+6.34  45.28+5.79
45  48.51£11.95 47.55+13.60 61.02+16.75 50.02+14.25 50.70+14.03 51.26+13.11 51.21+13.43 38.61+15.79
60 17.04+4.64 16.48+10.54 45.33+13.39 20.08+6.94 27.85+13.74 32.79+12.10 23.95£5.92 21.61+4.94
Bl 15 25.38+1.69 21.78+0.32  38.04+2.16  23.07+3.49  23.40+0.19  22.09+2.04 24.85+1.77 23.03+£2.98
30 13.42+1.92 11.68+43.83  25.35+2.36  14.22+1.46 1091+1.84 12.1242.23  14.5443.09 12.41+2.73
45 9.72+1.10  11.79+4.16  23.36+2.43  13.0842.58 10.80+3.35  11.12+1.68  13.02+1.79  11.47+0.71
60 13.25+2.89 11.35£2.81 22.22+3.15 13.38+2.57 11.49+1.88  11.65+2.30 11.63+1.39  10.98+2.50

R4 BIRERAMP,, B (Tt5,n=3)

Table 4 P,,, value of each index component (7+s, n=3)
) P,/(X107-cm'min™")
B t/min -

R WalEg LR 2R IR Fa 2 iR Lilalsy RIEER  SHHIEB
+= 15 2.52+0.20 1.60+£0.12  4.10+0.45 2.05+0.31 2.07+£0.49  2.40+0.51 2.18+0.37  2.72+0.49
5117 30 2.05+0.16 1.44+0.38 3.78+0.64 1.82+0.20 1.55+0.23 1.92+0.31 1.95+0.17  2.12+0.08

45 1.57+0.38 1.4940.59  3.04+0.43 1.41+0.63 1.75+0.67 1.77+0.48 1.70+0.68 1.78+0.52
60 1.51+0.09 1.37+0.23 3.05+0.32 1.90+0.12 1.58+0.11 1.43+0.17 1.46+0.42 1.59+0.50
7] 15 6.09+0.10  5.78+0.12  7.67+0.30  6.15+0.62 5.25+£1.10  6.14+0.28 6.25+0.51 6.04+0.35
30 5.02+0.63 5.71£1.35 6.07+0.65 6.78+1.31 4.73+0.46  6.11£1.58 6.06+1.34  6.04+1.26
45 5.55+1.55 5.45+1.82  5.58+2.61 7.31+0.75  4.18+2.40  5.95+1.83 5.94+1.83 5.81+1.79
60 3.05+1.83 1.75+1.03 491+1.58  3.27+1.57 1.86+0.54  3.17+1.60  2.12+0.51 2.74+0.25
El)i7] 15 2.68+0.06  2.36+0.15  4.37+0.19  2.22+0.24  2.55+0.18  2.40+0.32  2.73+0.31 2.78+0.38
30 1.41+0.21 1234045  4.17+0.92 1.49+0.16 1.43+0.40 1.27+0.28 1.57#0.36  2.76+0.98
45 1.37+£0.57  0.96+0.06  3.46+0.60 1.37+0.24 1.54+0.58 1.39+0.36 1.52+40.29  2.27+0.66
60 1.39+0.29 1.16+£0.27  2.56+0.18 1.40+0.29 1.40+0.21 1.224+0.27 1.21+0.10 1.37+0.23
. A HaSER
e
409 A I /"J};J{‘[;f;‘(nr ::_- JJJJ_:';NI!;EA 809 p 407 ¢
TE 30- 60 ,_.“\ 30-
?2 204 40 20
S
N 104 20 104
0 : : : . 0 r . ' . 0 r r T T
0 15 30 45 60 0 15 30 45 60 0 15 30 45 60

t/min

E3 EHSETZER(A).=H(B). B (C)M K ITLE

Fig. 3 Line graphs of K, for each component in duodenum (A), jejunum(B), and ileum (C)
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S 201 204 20
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0 15 30 45 60 0 15 30 45 60 0 15 30 45 60
#/min

B4 ERHSETZIER(A) = (B).BEF(C)HP,,TEE

Fig. 4 Line graphs of P,,, for each component in duodenum (A), jejunum(B), and ileum (C)

2,30 min J5 TP SR MY FEIIE R BRI .

WS RT BEIZ i TR AN, FEAF I BE ROA FIME 3.3 BRI EERIREER

AMERT IS T AN T o L JBR I 245 6T S 56 50 40 1) 2 Wil <3 20 AR AT WA ST 1 I R 2 BURE (1) HPLC $5.4¢
P I A T B, 5 P O BRI 25 0 RS S My R T 3R R A 20 AN AE I, 20 0] R T 3K B
AN, AT B R BE R A F I BOROE S B W17 MRIERS Y . 8 R GER KM (HCAE &

[ R ESR J8%53 73 BT (PCAD 12 i B /I — 3 43 73 Bt COPLS-
3 iR DA) S AR AR 77 i Bk P 2 R R
3.1 FARAR BRI JERR R LA B R R S 8 N E bR B . #iCks

W50 1 AR 254 iy i WL R A 2 2 R R AR AR b 8 PRI i b 20 SRR T T B 8 SORE 1) i R
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