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Effects of self-assembled nanoparticles from Shaoyao gancao decoction on the in vitro release and intestinal
absorption of the main components of Glycyrrhiza uralensis

SHEN Chengying" *, LI Xiaofang’, ZHU Junjun’, SHEN Baode', YUAN Hailong’, HU Jianxin' (1. Dept. of
Pharmacy, Jiangxi Provincial People’ s Hospital, Nanchang 330006, China; 2. School of Pharmacy, Chengdu
University of Traditional Chinese Medicine, Chengdu 611137, China; 3. Dept. of Pharmacy, Air Force Medical
Center, the Chinese People’ s Liberation Army, Beijing 100142, China; 4. Key Lab of Modern Traditional
Chinese Medicine Preparation of the Ministry of Education, Jiangxi University of Chinese Medicine, Nanchang
330004, China)

ABSTRACT OBJECTIVE To study the effects of self-assembled nanoparticles from Shaoyao gancao decoction (SGD-SAN) on
the in vitro release and intestinal absorption of the main components of Glycyrrhiza uralensis. METHODS Gancao single decoction
(GSD), Shaoyao single decoction (SSD), mixed suspension of Shaoyao and Gancao single decoction (MSSGD) and SGD (i.e.
Shaoyao-Gancao decoction) were prepared, and SAN was characterized. HPLC method was adopted to determine the contents of 7
main components (liquiritin apioside, liquiritin, isoliquiritin apioside, isoliquiritin, liquiritigenin, glycyrrhizic acid,
isoliquiritigenin) in G. wuralensis. The dialysis bag method was used to investigate the effects of the formation of SGD-SAN on in
vitro release of 7 main components in G. uralensis with pH1.2 HCI solution and pH6.8 phosphate buffered solution (PBS) as
release media. Single-pass intestinal perfusion study was performed to investigate the effects of the formation of SGD-SAN on the
intestinal absorption of 7 main components from G. uralensis. RESULTS SAN with particle size of 200-300 nm and polydispersity
index of 0.3-0.5 was found in GSD, MSSGD and SGD. GSD-SAN and MSSGD-SAN were in rod shape while SGD-SAN was
irregularly spherical under transmission electron microscope. The results of in vitro release study showed that the formation of
SGD-SAN could significantly increase in vitro release of liquiritigenin, isoliquiritigenin and glycyrrhizic acid, and had no effect on
other components of G. uralensis in pH1.2 HCI solution. The formation of SGD-SAN also had no effect on the release of each

A HEA 3 < VTP R 25 T 5 2P 26 300 B e 4 il component from G. wralensis in pH6.8 PBS. The results of

R AL T S ST 2207 intestinal perfusion experiments showed that the formation of
o AT M. BT h 2 R S 2 R SRR, SGD-SAN could significantly promote the absorption of each
0791-86891529., E-mail : 984075899@qq.com component from G. wralensis in the ileum. CONCLUSIONS
HBEVEL . FATZ0R . WFSE - EEBE 25 2% . % . 0791- The formation of SGD-SAN significantly improves the in vitro
86895684, E-mail:hjx0108@163.com release of poorly soluble components from G. wuralensis and
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promotes the intestinal absorption of main components from G. uralensis, which is the physical structure basis for the compatibility

and synergy of Paeonia lactiflora and G. uralensis.
KEYWORDS
release; intestinal absorption
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A it F 819 A SPF 25 it B I 4 SD KRR, 4 36
H R &R 180~220 g, i A B sh ¥ F58 Hhoo #2
M A PRI S SCXK (57)2018-0010, K RIS
TSR TR A (25 £ 2) °C XTI N 50% ~60 % 1 5l
Vi . AR s P S ) R4S R R L
SIS S AS H 2 B 4 o AL o S S [ vE S o A
(FHIF) %5 2020-117-PJ01].,
2 HiEE&%R
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AWML, 250 IR, SSD R B U EIRE A2 40 A1 B i
Al fE 2T B SAN % /b (&l 1a) ; GSD W AEE R A2 N
(213+28) nm.PDI 4 0.41 + 0.18 fFRIR BRI SAN (&
1b) ; MSSGD Hrf7EAE k42 Jy (242 +20) nm . PDI 4 0.42 +
0.04 [ R 5 T2 SAN, JTE A5 GSD 7 SAN — 24 (K]
1c) ; SGD H fE7E ki 42 2k (255 + 12) nm . PDI 24 0.36 +
0.09 FAFLINERTE SAN (K] 1d) .

3:SSD;b:GSD;C:MSSGD;d:SGD

Bl 4F/kRI&AESTBEERE
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(V) NP ARAR AT L ANE N E S5, 75 250 H 51T 5
T OB R ST R R R R
B [E1 0 D7 #4391k Y=14 495X —4 719.2(R*=1.000 0) .
Y=18 407X—11 852(R*=0.999 9) .Y=10 913X—1 380.3
(R*=0.999 2) . Y=10 454X — 816.53 (R*=0.999 5) . Y=
20 080X+287.64(R*=0.999 2) .Y=>5 622.2X+7 428.4(R*=
0.999 7) . Y=11 585X+688.82(R*=0.999 9) , I ¥R i 4}/
2 Wk JF 43 I AE 3.76~150.40. 3.24~129.60. 0.72~28.80.,
0.68~27.20.,0.14~5.60.6.04~241.60,0.44~17.60 pg/mL
N HIE AR G R BT, Bk TR HE 25
I HY RSD 43514 0.29% .0.59% .0.83% .1.91% .1.95% .,
1.52% .1.51% (n="6) ; . Z £ 55 RSD 70518 2.67 % |
3.19% .3.711% .3.62% .4.01% .3.60% .4.05% (n=6) ; f&
EVEIRIE (FIRACE 24 h) B RSD 435124 1.68% .0.98% .
0.89% .0.34% .1.97% .0.26 % .1.23% (n=6) ; F-L41 JilAf 7]
Wi 2543 531 4 96.91% ~98.87% (RSD / 1.00% , n=6) .
96.90% ~102.52% (RSD } 2.81% , n=6) . 99.06% ~
105.02% (RSD 4 2.92% ,n=6) .96.28 % ~98.68 % (RSD
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(R'=0.999 3) .Y=13 617X —886.92 (R*=0.999 5) . Y= 091% ~1.84% , n=3) , 97.54% ~105.31% (RSD N

29 509X —1 182.1(R*=0.998 6) . Y=5 596.3X — 16 445  1.32% ~1.94% , n=3) , 86.67% ~104.63% (RSD H
(R*=0.999 8) .Y=15 490X—2 190.6(R*=0.998 9), F-i&  0.52% ~1.75% , n=3) , 106.27% ~113.58% (RSD &
A3 e RE 4 W 7E 3.928~78.560, 3.984~79.680,  0.47% ~1.99% , n=3) , 100.56% ~114.76% (RSD "4
0.608~12.160, 0.472~9.440, 0.280~5.600., 28.560~  1.26%~2.30% ,n=3).

571.200.,0.499~9.980 pg/mL Ji I N 5 HIG AL IO LR TE  2.3.2  ZEMCRLIAAMEVISIH BUSD KR 36 H, SRk
KRR R TR P AR H RS R MU RIS 341, 4l )& GSD 41 . MSSGD 41 i1 SGD
IHIRSD 7351 0.67% ~2.58% .0.38% ~1.41% .0.98% ~  #H, 5540 12 B, SCHOHT K RIS E A ERK 12 h, DLKS
2.66% .0.73%~1.92% .1.07% ~2.74% .0.36 % ~1.33% . ARG , W5 IE 28 85 TF IR % 3~4 em, /N0 R 1
1.45% ~2.18% (n=3) , H [A}& % E I RSD 4351 & WG R B, THAT 1T 16~25 em Bt (25 1) 5 H a1
0.70%~2.37% .0.80%~2.02% .0.93%~1.98% .1.33%~ [ 10~20 cm A% Bt ([0 ) Pism ) TG IR 4540 K
2.09% .0.53% ~1.86% .0.53% ~2.06% ,1.30% ~ 2.67%  Bez+4LJ5 R i, 1A M T8 T st 22 30 S B 1) 96 9 , P 70
(n=3); T & X 5 /Y RSD 4 5| 4 0.85% . 1.63% .,  #RZE 37 CHIAHER K PGERE R 7 BE (2 mL/min) , fizJ5
1.59% .1.49% .1.81% .1.85% .1.69% (n=6) ;R d ik~ A HE AR K. GO FLMT T DA B KR
5 (2 & E 24 h) A9 RSD 4 5l 4 0.37% . 0.26% WAL A (R0 ORI, SRSl FH IR 37 °C I K-R AT
0.24% .1.65% .1.30% ,0.36% ,0.91% (n=6) ; /& .FF ik L 0.2 mL/min ¥ i 30 min ~F 7 Bt 5 K “2.17 10 Ay
W BE B3R A 23 1 M43 518 99.83% ~107.23%  GSD .MSSGD . SGD 43 | F K-R VS s B 2 1% )5, 1) 0.2
(RSD 4 0.69% ~2.23% ,n=3),99.85% ~107.22% (RSD  mL/min ¥ 30 min -1 7 B , SR J5 O FR 08 it i 1 2
M 0.78% ~1.87% , n=3) , 98.10~106.49% (RSD Xy A HEW M (& R /KATH ) (1) EP & AT HEDL , [R]EET H
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1A U B0 W, 45 15 min 546 1 Y B /N, Bk E o
SR 4R, R E L mL B 50 mL BRI
eh o P TV B S (336 100 W, 451 2% 40 kHz) 20 min
Jei , AR BV 0E 25, SR 5 0 0.22 pm (R FL g B ik 5, i
AEVEW . BRI, SR “2.3.17 30 HPLC BE-RE 4 #T
T 5 R P A% AT O TR B K RRARAE , WA
ARFNH TTAR BT R R B, I 5 B B o K S B, 4
HESCHR[16] 5725333 MR AC o 23 3 50 (K ) R ORI AL 22 5
(Pup) BRI,

F1 HESOHEMETEHERERT 7THES R

WS (xts,n=06)

i e - L
K/(x107) P,/(x10 an/s)  K/(x107s) P,/(x10 cm/s)

FARHET  GSDAL 4431004 436093 356£095 3931045
SGDA 498%097 5394096 TUEL02™ 996161

MSSGDAL 4674078 534070 4834057 5.61+089°

LR GSDAl  4T1H057 4491045 3514067 39840.63
SGDA S12£075 SA1£090° TO4£121™ 9654136

MSSGDAL 4894087 493059 4954082 577£085°
JEESHET 6D 405£086 4265087 3754066 413£079
SGDAL 486%067  SIIEO8®  TSAELAFT 1050+ 174"

MSSGD#AL 428061  482£063 520£101° 6.13£0.75*

SR GSDH  427:072 4352070 3872081 3974054
SGDAL 492£067  5.07+060° 194146 1170+ 177%

MSSGD4L 4514054 482+043 5314067 6124082

HHZ GSD4 6254090 608084 444059 492+081°
SGDA 686%122  698+099" 655+ 114" g4I£LIT™

MSSGDA 6301098  656+0.83 552+0.60" 615+ 116

TR GSDEL 4295065 4204072 3044095 3.66£036
SGDAL S01£068  492%0.78 6934130 870+1.02%

MSSGD#L  468%0.67  492+0.66 5644087 671+ 106"

Bz GSDAl 624%085 661068 4374095 5.00+0.76°
SGDAL 6385093 T13062 653+126°  858+094%

MSSGD#AL 631094 682109 5334044 631£093"

a: 5 GSD 4 [L#:, P<<0.05;b: 5 MSSGD 41 45, P<<0.05; ¢ : 5[l
275 g g, P<<0.05
2R W, GSD 4 7 Fh L 7S W W K AN Py Y15
T, o H R (K) HER (K Py) T HER
(Ki\Puy) HHIR (K.) 22 5 A GE 11758 L (P<<0.05) , 15
B GSD A JLAN Lo 225 W AW S F 180 g 5 LG8
R ik BE g, TR RS T RN K P& T
HoAt i 4 . AH H GSD 4H , MSSGD £H H %% v F i H
O H R OSSR R R R
SRR AE g (A W 338 fin , MSSGD 41 iR B 4311
K., 43 ) 4 % GSD 41 Ay 1.36., 1.41,1.39, 1.37., 1.24,
1.85 113 1%, Poy 43 13 i1 22 GSD 4119 1.43,1.45,1.48
1.54,1.25,1.83 , 1.26 1% , 5 _I- i 54316 2 i i Wiz e G e
WA, ST, AT T R e S H R R RO
B . A MSSGD 4H , SGD 4H H & Hp iR a4 75
5] iz A RS — A B, SGD 20 3R 843 1 K, 435148 in
% MSSGD #H /14 1.48 ,1.42.,1.45.1.47..1.19.1.23 . 1.32 4%,
P, 53 )18 10 2 MSSGD 4111 1.78 ,1.67.,1.71,1.80,1.37 .
1.30.1.36 1%,
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3 it

TE pH1.2 HCUE W, H 7L 5 AT 25 AR5 X H mv
FEREH R RS R CH SR AT i RS
TG B B2, v] BB PR A X 4 B 7R Z A T
fiff BE #5407, 200 mL pH1.2 HCLYA W B Tk 2 LU R 4514
R HE SRR H R HER S HREZMH
FR RSN G A K, GSD H X 3 R 43 19 24 h B
TR 43 1M 25.85% .0.6.74% , 156 W 3% 3 Fl i 20 78
pH1.2 HCI W Hh A A FEAR 22, T AT 24 153 A7 AE S
RN T SRR, U BH AT 25 LA R HAT B R
HALRT eV E L F o B RS IR G RUER . B H
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