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Abstract: In this study, the intestinal absorption characteristics of compound safflower seed oil (CSSO) were
preliminarily investigated. The absorption parameters M (absorbed drug dose), P (cumulative absorption rate), Ka (absorption
rate constant), ¢, (absorption half-life) and pharmacokinetic parameters were calculated via the analysis of a-linolenic
acid (ALA) and linoleic acid (LA) concentrations by liquid chromatography using an intestinal loop absorption model in
combination with pharmacokinetics. The effects of drug concentration, pH value and absorption enhancers on the absorption
of CSSO were investigated, as well as the absorption rate and extent of CSSO at different doses administered in animals, in
order to elucidate the absorption characteristics of CSSO. The in vivo intestinal absorption experiments revealed that the M
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(ALA: 23.77 mg, LA: 42.27 mg) and P (ALA: 94.92%; LA: 91.89%) of ALA and LA in high concentrations of CSSO were
the highest, and both increased with an elevated concentration: The M (ALA: 24.19 mg; LA: 43.38 mg) and P (ALA: 96.60%);
LA: 94.295%) in CSSO were the highest at pH 8.0. The absorption enhancers had no effect on the absorption of CSSO. The

pharmacokinetic experiments revealed that CSSO was absorbed rapidly, reaching the peak concentration within 1~2 h. The

bioavailability was relatively high in the range of 2.604~5.208 g/kg. The results showed that the absorption characteristics

of CSSO was concentration (dose)-dependent and CSSO was absorbed in a passive diffusion in rats, providing a theoretical

basis for the development of unsaturated fatty acid preparations.
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Fig.1 Standard curve of ALA in compound safflower seed oil
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Fig.2 Standard curve of LA in compound safflower seed oil
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Table 1 Absorption parameters of ALA and LA in different concentrations of CSSO (n=6, xts)

RA a4 M/mg Bl% Ka/h'! t,n/h
73 5.91 +0.46° 9433 £7.32° 2.03£0.10° 0.43 +0.11°
ALA i 11.67 £0.61° 9321 +4.89° 1.49 +0.45° 0.50 +0.15"
& 23.77 £0.65° 94.92 +2.58° 1.54 +0.25" 0.46 +0.08"
----------- 3 1037 1.39° 90.20 + 12.06° 1.61+0.82° 0.57 + 035"
LA P 20.06 + 1.98" 87.23 £8.59" 1.14 +0.39" 0.67 +0.23"
& 4227+ 1.84° 91.88 £3.99° 1.31 £0.25° 0.55+0.11°

E AP NBFAMEAATARERLER (P>005), NEBFAERREATAREELZF (P<0.05). TLR.

X 2 FEpHEZ 4T CSSOHRALAFILAR UL S %1

Table 2 Absorption parameters of ALA and LA in CSSO at different pH values (n=6, xts)

FRA P! M/mg BI% Ka/h' £,/
pH/E 4.0  23.92+081°  95.52+3.23" 1.68 +0.42° 0.43 +0.11°
ALA pH/{A 6.0  24.02+132" 9591 +527° 1.98 +0.80° 0.40 +0.17°
pHAE 8.0  24.19%0.67°  96.59 +2.66° 1.93 0.64° 0.39+0.11°
pI-I-:f-ﬁ 40  4217%296°  91.66 *6.44° 1.39 0.46° 055+0.18°
LA pH{26.0 42.80+4.17°  93.03+9.07° 1.61 £0.55° 0.50 +0.26"
pH{A 8.0  4338=195 9429 +425° 1.73 £0.78"° 0.46 +0.16"
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2 WROSCAR 3 77 R 2 e AN 2 P-gp M)A, J5 4%
JE L AT e S B — A5 5 52 CSSO MR IR 75 52 P-gp
T
22 HRF A FHLS

HE 4R 4T W, &HEHALA K T, 33
79233 h, U B AE I S5 25 25 58] & (1.302 g/kg.
2.604 g/kg f15.208 g/kg) i ALA W U 1) 32 & 5 i
AR, Hor il s ALA HEL“ X007 ILER, 78 2 h i,
ALA U N 2.72 mg/mL, 4 h i, ALA ik
%5 2.67 mg/mL ; ALA ) AUC (., i % 259 77 &

() T v T 38 0, R B 18 565.72 mg/(L-h)],
3 Bk 2 [14 209.78 mg/(L-h)], 1K 57 & f& D
[4 321.11 mg/(L-h)], #&7R & 7l & CSSO H1 ALA 4
VIR s B ALA 0 Cop AT UL, M B
N HFIE > EAES>CRE, $ER & CSSO
HALA WRRFEFE BT s B ALA 1 1y, AT WL,
FIEE R (176 h) , KHIEXRZ (3440,
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Fig.4 ALA drug-time curves in CSSO at different doses
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Table 3 Absorption parameters of ALA and LA in CSSO with absorption enhancers (n=6, xts)

PR il M/mg P/% Ka/h'! t/h
Zh 23.66 +0.82° 94.49 +325° 1.61 +0.54° 0.46 +0.12°
ALA o R A 23.21 £0.67° 92.68 +2.68" 1.34+0.20° 0.53 % 0.08"
R85 4 23.06 0.92° 92.10 + 3.68" 1.33+0.29° 0.54+0.11°
Yeiitak 23.20 £0.58" 92.66 +2.33" 1.33£0.18" 0.53+0.07°
zh 40.74 +3.02° 88.56 + 6.57° 1.22 +0.48"° 0.63+0.19°
o R A 40.29 +2.56" 87.59 +4.90° 1.08 +0.23° 0.66 £0.13°
A RlEL 5 4k 39.94 +3,05° 86.83 * 6.63" 1.09 +0.32° 0.68 +0.18"
Y33 bk 4025+ 1.74° 87.50 +3.78" 1.06+0.17° 0.67 £0.10°
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% 4 CSSOHALATERRIEMHIZAEFSRITESE

Table 4 Pharmacokinetic statistical moment parameters of ALA in CSSO in rats (n=3, xts )

AH 24y K7 & ik a il
AUC,,  mg/(L'h)  4321.11+130459  14209.78 543125  18565.72 +4291.92
AUCq., mg/(Lh)  438329+1251.14  14466.67+5543.04  18878.47%4205.10

t, h 3.44+2.01 4.86+0.83 1.77 £ 0.36

T h 2.33+0.58 2.33+0.58 2.33+1.53

Coran mg/mL 0.76£0.26 4.95+4.89 2.72+1.09

& 5 CSSOHILATERRIENMZIBFRITESHE

Table 5 Pharmacokinetic statistical moment parameters of LA in rats in CSSO (n=3, x+s )

B B3 %k L2 S
AUC mg/(L-h) 74 134.89 £22 609.66 119 632.17 +31 567.44 104 732.56 +12 517.37
AUC .., mg/(L-h)  93676.10+12037.91 156 719.26 £46 310.63 123 085.70 £ 19 919.09
tins h 9.58 +5.68 12.65 +3.90 8.64+£2.13
T ax h 1.33+1.16 2.33+£0.58 233+1.53
Chae mg/mL 6.98 £2.39 16.59 £ 14.10 10.94 £ 3.96

HE S M s ol W, KGR &4 T, N 1.33 h,
L EAEA T, YN 233 h, Ul IR RO
HoA e, HrpEmE LA BRI E B “ g7
MG, E 2 h B, LA JUEHKE N 10.94 mg/mL, 4 h i,
LA s N 10.18 mg/mL 5 7= 4 AUC,, 1)
=K (9 V195 2SS R == a1 == e 11 == S 2
# CSSO 1 LA MAYIFIHER R s H ALA B Cyu
AL, AR A E (16.59 mg/mL) , &mAIE IR
(10.94 mg/mL) , K& &K (6.98 mg/mL) , 42
NHIFIEL CSSO H LA (W AR BE LU s | ¢, PT O,
HH I T BRI R 18 (12,65 h) G2 B
FEELR (958 h), mijfl &Rz (8.64 h), HE7RAK
FE CSSO H1 LA TEBNIHLAA P Y B 38 B et o

2k ERTIR, HFF)E CSSO H1 ALA A1 LA 1) C,
¥ f o, s ofl & CSSO H ALA I LA [ Ifil 24 Ji &
WEEYIHBL X" PR, HcukiE —5™, i
7 R T R A RAE /N i R K, 7R B B iE N
WIS R 1E, SRAFERT AR . LA F1 ALA ¥
JE& T WM S, 25 m I R i R RETE 20 A B %
MG, SRR H B BRI, 58024
JREWE ~kThEE C,,, M, H CSSO W i
PR, 7E 1.33~2.33 h ik B i K M2 . CSSO H
ALA WAEYFIHESHERIEMS, HPmflEda
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