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In situ absorption of self-microemulsifying soft capsule of volatile oil from
rhizome of Ligusticum chuanxiong in rats’ intestine
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Abstract: In order to investigate the rationality of formulation, the absorption behavior of volatile oil from
rhizome of ligusticum chuanxiong (VOC) was compared with that of f-cyclodextrin inclusion complex and
self-microemulsifying soft capsule (SMESC). To study the properties of intestinal absorption in situ of SMESC,
a series of studies were carried out including the absorption at different concentrations, at different intestinal
regions and under different bile secretion conditions. The samples of the perfusion solution were collected at
certain intervals. Ligustilide (LD) was chosen as marker component of VOC and the concentrations of which in
the perfusion samples were determined by HPLC method. The results demonstrated that the absorption of LD
in SMESC was the best and the absorption of VOC increased apparently (P < 0.001). The absorption of LD at
concentration of 400 pg'mL™" was better than that at 200 pg'mL™" and 100 ug'mL™" (P < 0.001), while there was
no significant difference between the absorption at concentrations of 200 pgrmL™' and 100 pg'mL™". The
absorption of SMESC was not apparently influenced by bile secretion. SMESC could be absorbed in whole
intestinal segments. The absorption rate constants (K,) or apparent permeability coefficients (P,,,) of SMESC
showed duodenum > jejunum > colon = ileum. K, and P,,, of SMESC at duodenum were significantly higher
than that at the other regions of intestine (P < 0.001).
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Figure 1 The UV-vis spectra of phenol red (a) and the mixed
solution of phenol red and microemulsion (b)
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Figure 2 The UV-vis spectra of phenol red after treatment (a)
and the mixed solution of phenol red and microemulsion after
treatment (b)
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Figure 3 HPLC chromatograms of ligustilide (LD, A), perfusion sample of volatile oil from rhizome of Ligusticum chuanxiong
self-microemulsifying soft capsule (SMESC, B) and blank intestine juice (C)

Table 1 Absorption parameters of LD in different formulation (n =5, X +s)

System K/ tip/h PA/% Pappfem s
SMESC 0.016 7+ 0.001 5744 42+4 86.0+£3.47""**  0.000 49 + 3E-05
voC 0.006 6 + 0.001 4 108+£20  55.6+8.2 0.000 29 + 2E-05
Inclusion complex 0.010 5+0.002 8 71£20 3.0+0.6 0.000 34 + 8E-05

LD: Ligustilide; SMESC: Self-microemulsifying drug delivery system; VOC: Volatile oil from rhizome of Ligusticum chuanxiong;
PA: Percent of absorption. ~ P<0.001 vs VOC; ““*P<0.001 vs Inclusion complex
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Table 2 Absorption parameters of SMESC at different concen-
trations of LD (n =5, X £5)

Concentration

1

Kb tinh  PA/% Pyp/em™>s”

/ug'mL™
400 0.0167+0.0015 42+4
200 0.0114+0.0012 61+7
100 0.0116+0.0010 60+6

86.0+3.4 0.000 49 + 3E-05
76.3+4.5 0.000 35+ 5E-05
74.7+2.1 0.000 31 +4E-05

—e— 100 ugmL™!
—m— 200 ugmL™*
—A— 400 ug-mL™*
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Figure 4 The curve of percent absorption (PA) with perfusion
time at different concentration of LD
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Table 4 Absorption parameters of LD in different parts of intestine (n = 5, X +s)

Part K /h™! PA/% Papp/cm’zvs"
Duodenum  0.0109+0.0009™"  64+5 729+49™  0.000 036 + 3E-06
Jejunum 0.008 7 = 0.000 5 80+5 66.5+2.6 0.000 029 = 2E-06
Ileum 0.008 5 = 0.000 6 81+6 613+3.7 0.000 028 = 2E-06
Colon 0.008 5 = 0.000 6 82+6 642+4.5 0.000 028 = 2E-06

**P<0.001 vs Jejunum, Ileum, and Colon

Table 3 Absorption parameters of SMESC when bile duct
ligated or free (n =5, X +5)

K/h! tin/h PA/%

Ligated 0.0112+0.001 3 63+7

Free 0.011 4+0.001 2 6l1+7

2. 1
Pypp/em™s

78.2+3.9 0.000 34 £ 4E-05
76.8+4.3 0.000 35+ 5E-05
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