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Abstract: The intestinal absorption properties of the main effective components (glycyrrhizic acid, isoliquiriti-
genin, 6-gingerol, ginsenoside Rb1, atractylode-I) in Lizhong decoction (LZD) extracts were investigated with an
in situ single-pass intestinal perfusion model in rats. UPLC-TQ-MS was used to determine the concentration of the
five components in the intestinal perfusion. Animal welfare and experimental procedures were in accordance with
the regulations of the Animal Ethics Committee of Nanjing University of Chinese Medicine. As evaluation indexes
for the intestinal absorption characteristics, the absorption rate constant (K,) and the apparent permeability coeffi-
cient (P,y) of the five main ingredients were analyzed. Results showed that the best absorption sites for glycyrrhizic
acid, isoliquiritin and 6-gingerol were the ileum, colon and duodenum, respectively, and the differences between
different intestinal segments were statistically significant (P <0.05). There was no notable difference in K, and P
between ginsenoside Rbl and atractylode-I in the different intestinal segments (P > 0.05), suggesting that they were
absorbed throughout. The five components were well-absorbed in the whole intestine (P,; > 1.0x10° c¢cm-min™),
indicating that LZD is suitable for preparing sustained, controlled release and enteric-coated preparations.
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Figure 1 Typical MRM chromatograms of each component in intestine perfusate. A: Blank intestine perfusate; B: Intestine perfusate of

Lizhong decoction (LZD) extract; C: Perfusate solution spiked with reference substances. 1: Atractylode-I; 2: Ginsenoside Rbl; 3:
Isoliquiritigenin; 4: Glycyrrhizic acid; 5: 6-Gingerol; 6: Clarithromycin

Tablel Linear regression data of determined components

Component

Linear equation

Glycyrrhizic acid Y=340.78 x - 1 075.60

Isoliquiritigenin
6-Gingerol
Ginsenoside Rb1
Atractylode-1

=105.70 x — 343.51

Y=250.40x~- 1504.10

Y=13.65x~- 52.82
Y=42.76x - 9.81

R Linearity range/ng-mL"! LLOQ/ng'mL"
0.999 4 4.69-300.00 4.69
0.999 6 21.88-1400.00 21.88
0.999 4 15.62-1 000.00 15.62
0.999 5 29.69-1900.00 29.69
0.999 5 1.88-120.00 1.88
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Table 2 Precision and accuracy data of determined components

Intra-day Inter-day

Concentration

Component fng-mL" Accuracy Precision Accuray Precision
RE/% RSD/% RE/% RSD/%
Glycyrrhizic acid 9.38 3.0 2.1 -1.7 5.5
37.50 2.4 35 45 4.5
225.00 1.3 3.7 -33 4.6
Isoliquiritigenin 43.75 -4.7 4.1 -7.5 5.9
175.00 7.1 59 9.5 2.6
1 050.00 1.9 5.4 2.6 35
6-Gingerol 31.25 5.0 3.8 5.0 3.0
125.00 33 5.7 4.8 52
750.00 2.1 5.4 8.1 7.0
Ginsenoside Rb1 59.38 2.8 3.7 2.2 2.7
237.50 4.2 4.6 -1.0 6.0
1425.00 4.8 3.8 32 7.9
Atractylode-1 3.75 =57 23 2.6 5.0
15.00 33 4.6 43 5.1
90.00 2.8 5.9 4.4 7.9

2.2%~3.3%. 2.2%~5.5% 3.3%~3.6%- 3.3%~5.1%
H12.9%~4.8%, 7~ % 48 b5 7 72 HE S rh 22 /0 w] B
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g
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Table 3 Absorption parameters of active components from LZD
extract in different intestinal segments (n = 6, x £ 5. "P < 0.05 vs

colon group)

Component Intestine K, x10%/min" P, x10?%/cm-min
Glycyrrhizic acid ~ Duodenum  5.51 £ 0.53 5.80+0.02
Jejunum 5.22+0.30 6.10+0.01
Ileum 5.61+0.45 1.80 +0.04
Colon 5.10+0.10 2.60 +0.01
Isoliquiritigenin Duodenum  9.10 +0.20" 1.80 +£0.03
Jejunum 9.30 £ 0.69 5.60 +£0.21
Ileum 9.22+0.89 6.00£0.15
Colon 9.70 £ 0.20 2.50 £ 0.06
6-Gingerol Duodenum  5.50 +0.32" 450+0.17
Jejunum 523+0.25 4.80+0.13
Ileum 5.34+0.39 1.40 +0.03
Colon 5.04+0.81 2.10 £ 0.04
Ginsenoside Rbl ~ Duodenum  6.39 +0.01 3.50+0.13
Jejunum 6.54+0.01 1.20 £ 0.02
Ileum 6.47 £ 0.05 1.60 £ 0.05
Colon 6.27 +£0.02 4.10 £ 0.09
Atractylode-I Duodenum  5.30+0.56 8.70 =£0.03
Jejunum 5.88+1.21 1.10 £ 0.09
Ileum 5.44+0.46 1.00 + 0.04
Colon 5.25+0.35 8.00 +0.02
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