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Study on intestinal absorption features of berberine hydrochloride phospholipid
solid dispersions by rat single-pass perfusion model
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Abstract: Objective To compare intestinal absorption features of berberine hydrochloride phospholipid solid dispersions
(BBH-PSD) by rat single-pass perfusion model, and to explore the mechanism of berberine bioavailability increasing mechanism by
phospholipid solid dispersion technology. Methods The single-pass perfusion model was established in rats, the concentration of
berberine in intestinal perfusion was determined by HPLC, and phospholipid solid dispersion technology promoting intestinal
absorption of berberine was investigated. Results Compared with berberine, BBH-PSD could promote much more absorption of
berberine in various intestinal segments, especially in jejunum, and the mechanism was related to improving permeability and
strengthen simple diffusion of berberine. The K, and P,,, values of BBH and BBH-PSD in jejunum were obviously higher than BBH
(P <0.05); When the volumetic flow rate of BBH-PSD was 0.2, 0.4, and 0.8 mL/min, K, and P,,, were both higher than BBH (P <
0.05); The increasing mass concentration was not obvious to intestinal absorption of BBH, while the increasing mass concentration
of BBH-PSD obviously increased the intestinal absorption of BBH (P < 0.05). Conclusion Intestinal absorption characteristics of
berberine phospholipid solid dispersion is beneficial to improve berberine oral bioavailability, and it can provide a scientific basis for
the development of new dosage forms of berberine hydrochloride.
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Fig. 1 Specificity HPLC in intestinal perfusion
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&1 BBH #1 BBH-PSD ZE AR IRILIENR (X £5,n=5)
Table 1 Absorption of BBH and BBH-PSD in various intestinal segments (X s, n =5)

. . BBH BBH-PSD
AL A K,/min™! P/ (X 107 cm'min ™) K,/min™! Popy/(X 107 cm'min ")
&7 3 0.063 3+0.024 5" 6.99+2.08™ 0.113 740.043 6™ 12.54+3.76™*
171 3 0.048 5+0.023 2 5.17+1.61 0.069 84+0.032 1° 7.324225%
a7 3 0.025 240.008 5 3.01+1.47 0.035940.023 3 4314+1.97

AL P<0.05; Lgitii: “P<0.05; 5 BBH [FI#7LE: "P<0.05
P <0.05 vs ileum; “P < 0.05 vs colon; #P <0.05 vs BBH at same intestinal segments

R2 FREERAIRREX BBH 1 BBH-PSD IRUZEIZMR (X s, n=5)
Table 2 Absorption of BBH and BBH-PSD in different perfusion speed (X £s, n=15)

(GN AV TN ! BBH BBH-PSD
/ -l i -1 -3 -1 -1 -3 -1
(mL-min ") K,/min Ppp/(X 107 cm'min ) K,/min Popp/(X 107 cmrmin )
0.2 3 0.0594+0.023 9 6.11+3.23 0.110 8+0.048 7 12.81+4.46"
0.4 3 0.067 8+0.033 7 7.25+3.88 0.117 4+0.043 7* 12.52+3.57*
0.8 3 0.0754+0.0325 7.89+4.34 0.131 2+0.053 4" 14.37+3.87"
5 BBH H#&: *P<0.05
P <0.05 vs BBH
2.4.5 NBEGRASIE TR B I WcRE 4y B i ORI S AN S 2 (P>0.05), i

SIS /NEERR 604 30, 15 pg/mL [¥) BBH Fl
BBH-PSD i, % “2.4.17 W5k, U
HHEFEAL, L 0.2 mL/min A& FH 3 HEAT HE W,
15 3B EORE 1k, JEELS ke FEME AL PR S
W4T HPLC W&, vF5 S WKHUFEI Ky R Popp 18
FEWCFME. WK 3 451 mT 5, BBH KWl
I HC 5 B A S T 38 0, 3 B O A AR Bk B
iz i At, BT /NBER AN 21 LRl 336,

A E— A AT Nk B A i, AR5 IR

BI7E BBH IR MER ZE IGO0 N, 2l & 259 i
IR AN AT St s BBH HaliyiihE ;s
BBH-PSD [ Jit f& & J& 34 fin 41 v {2 25 5% in BBH 11
e (P<<0.05), ¥iH] BBH J¥ )& BBH-PSD 1]
AR P R $E . T BBH &l g 4l
LB g X4 1 )2 R 77, oAk T BBH [H 4y
HOWL o DRt , B3 0 [ 44 23 B R {2 3 BBH 1
WS W B BL R N B 1 5 BBH 9 I ¥ P a3k i i o
BBH ¥ L4y 11 ¢

%3 A RIRERE BBH 71 BBH-PSD MIRULIER (X £5,n=5)
Table 3 Absorption of BBH and BBH-PSD in different perfusion concentration (X *s, n=5)

- BBH BBH-PSD
K, /min™! Pypp/(X 107 cm'min ™) K /min™* Pypp/(X 107 cm'min ™)
60 3 0.063 310.034 5 7.19+2.08 0.202 4+0.056 84°* 22.54+4.86*°"
30 3 0.063 5+0.033 2 6.97+3.61 0.122 6+0.030 9°* 13.65+2.97°*
15 3 0.0402+0.014 5 5.17+3.47 0.079 1+0.024 6 8.21+3.11

1530 ugmL ™" HAE: AP<<0.05; 4515 pgmL ' BuG: °P<<0.05; 5 BBH Lb#%: "P<<0.05

4P <0.05 vs 30 pgmL"; P <0.05 vs 15 pgmL'; *P < 0.05 vs BBH

3 e
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B (0.2~0.3 mL/min) 45— g BaEA7 . ) 5
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B A A i W ST ASE 2R ot 15 1) 24 ) W WA B s 5 N AR
WK A L AF IR AR G HE, T Zhao 251 5@ i %t 158
CHEZSE Y/l il P AN 711 T g R RS NE Y 7105
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