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Antitumor mechanism of glycyrrhizic acid and glycyrrhetinic acid and their
application as drug delivery carriers
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Abstract: Glycyrrhizae Radix et Rhizoma is one of the commonly used Chinese materia medica in clinic. It has the effects of tonifying
spleen and replenishing ¢i, clearing heat and removing toxin, dispelling phlegm, relieving cough, relieving pain, and reconciling
various drugs. Its main active ingredients are saponins, flavonoids and polysaccharides. Among them, glycyrrhizic acid and
glycyrrhetinic acid not only have inhibitory effects on liver cancer, lung cancer, breast cancer and other cancers, but also can be
combined with chemotherapeutic drugs to increase drug efficacy as well. At the same time, they can be developed as drug carrier for
drug delivery to solve the problems of low water solubility, low bioavailability, high toxicity and side effects of drugs. It was found that
their solubilization may be closely related to their amphiphilic structure, which is expected to further explore the role of their carrier
characteristics in drug transmembrane transport. Based on the anti-tumor mechanisms of Glycyrrhizae Radix et Rhizoma, the
applications of glycyrrhizic acid and glycyrrhetinic acid in drug delivery systems were systematically summarized in this paper, which
could provide reference for the further study of glycyrrhizic acid and glycyrrhetinic acid as excipients of drug delivery systems.
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1 HER (A) FIEHEREE (B) BY%EHE
Fig.1 Structures of glycyrrhizic acid (A) and glycyrrhetinic
acid (B)
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WA GL m] i PR iT e [ B1 (HMGBD)
LU RIER T Janus BB/ G5 S 5SS T
(JAK/STAT) FiEtE, bl EmAmiTs, MIifmissiA
PEMER R AR RS (PDX) /)N BRI B FeRg 4 A=
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Fig. 2 Schematic diagram of direct transmembrane
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Table 1 Pharmacodynamic evaluation of glycyrrhizic acid and glycyrrhetinic acid as drug delivery systems in vitro and in vivo
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CARRBBCTN  W&EE (D0X). £ AP HepG2AIE 225 (DOX), 990 (DOX),  1980(DOX), I 1 - - - 4
NEREHRTR &% (Co 4032 (COM) — T070(CCM) 890 (CCM)
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RLERLR #ht BALBfc #
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“—7 FORCRARSR Sy ¢t FoRsgins V7 FoRTERIBEAR: “iv7 FOREIKEST: “HCC” FoR NJRRVERTE

“— not mentioned in literatures; “1” increase; “|” reduce; “iv” intravenous injection; “HCC” human hepatocellular carcinoma
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TRIMEMICANEE. AL, N7 SEEGKR
I, AR B HEATE M, (B2 Ak Rty
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A 175 BSA FL A 4 R B [ P RO e 1 5 B 3
TNZH P 259K B . Mao 25U GL 181445 & 13
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Cal-BSA-NP-GL %} K i 41 B 5t U &= v 6 GL &1
g kA (Cal-BSA-NP) [f] 4.43 £, Zu 25|
R RIS & GL BB BSA 40K kifi#k 10-
FE MR (HCPT) (GL-BSA-HCPT-NPs), £53E
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JL RIS A0 g BE I 8 P A N K B A D =il 2.18
&, Chen VR I GA (B HHF IR IR I H ¢ B
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fiX, UiB GA-CS-SA R A I-Fe 45 i NTRE, 2tk
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AN 25 AN B BE R, BRI 70 mh ) 24 e A
VARG SE 4. LB EIIE LA ROt 4kl (DIR)
AR, RO S TR AE L CCLy 753 (1)
SVEFR /N BRAR AR A . IREE OIS
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B2 GA e sRURT DLAR B /K s S 5 ) R3S 8
DA K GBI S (R VR . Wang 250114 7 i
. DOX 1% B o1 R - H B IR % 31 I A TR 40 oK Kt
(HSG/DOX), KA ZEK DOX [ IfiL i & PR [,
B E SN Z W IR S B AL IR
3.1.4 PEMEREAY Ma P57 — R
BIRWEHER (PGly), % BYWIAMMRIAE
i A4 BOIRAS AT LB pH (2.0~5.0) #E47 A0
A1, B RIGFMRMEEEMZ R pH mRirE, AR
AR 2 A (2 BRI ALY 5 G ) IR W ThT B T R 1
IS FH T4 o Yang 2551 4 17 —Fh4 GA Bl R 2
I (PEG) iTAE R EWHT 25 R (PEG-Fmoc-GA),
&I PEG-Fmoc-GA KA I Z B 5 DOX A H AT #)
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AN MR FR ] . Huang 260591 & 1 GA &1
1 171% DOX 1) PEG EA &AM~ (PBLG) KK,
K I DOX/GA-PEG-PBLG fis 415 7T R i AH X6 HE R
R THABL, DOX WKL N AREHR AR 2.2
ff. Chen 2538 % 7 GA-B 2 —FE- ki B ILIR-
LR ELEYHR (GA-PEG-SS-PLGA), 4if
K& GA B EEYRAUET N ROS
AKCE BN S kR . i P38 B AKIE, X
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(1) D-o-*E B BEIIR R £ 1% 1000 RS K
(TGA PMs) BHiKItiIH (ETO), KIL GA &I
(1) 5R B P e R e T 2 ML 7E I 40 i H R 35 . Zhang
SEBSIRINZ GA B ik R R BGE ) (TAT)
Al pH BUBMESR B-20 56 R &M IR R e 2 th 7E T
AR R . Liu 25004 T IR Z A GA &1
8 A 2% (GO-PAMAM-GA), KIZAE GA
B SR B A B i () AR A 2 MR AN )
3.2 KRR EF

9WIIRTT RS KR ) AR E B AR OK
&, WFFRY, GL #81E 0.01~1 mmol/L KK &
JEE N AR, 78 1 mmol/L IRJZ 2 UK
# P GL Mg KR BT RAF R e, T
TRBZFZY . GL 1B 158 R RE-BT R AR IR 3R
BN BAT B AP FaE P, Chen P2 #E
WIS OENEE (AGE) NIERIZGY), Ll GL
NRIRFEETR, R e B R EH % 1Pk
487 nm 1] AGE 4K 27 (AGE-NS), JHA%
T A N T8 AGE 9 KIR BB K
(AGE-NP). 455K, GL ReRh b9k kR,
T )5/ AGE-NP % Fi7r#E] AGE-NS. X5 GL
()RS TR S T S5 FH # FLSE [ (—43.6£0.9) mV]
AR, #els AGE gk id 08 B M. #
KX FHEATHEREFH, GL A2 AGE 45 5IR
. & GL B1filf) AGE 99K8 (AGE-NP/GL) i
HEE (99.87%) BHE & THRL AGE (42.35%), &
B GL AIEN—F#i 8L 0 2 DR i aRiR 27
SER, A DRI A 2R AL T RIS
Qiu PRIk (CD) M GL Thil % 7 Ha
HE9KF (CD-MOF/GL), B % mILHRE I 1%
FLWRAE oy B A S R AR N BRI R AR e
Mo GA BHRIIGIK IR AT R R s s .
33 859

WEMRTE Mo TR e T H—

Pl T B2 RN TR RS A1), ZiE &R
BB P Aa T A A A R . I T B T
FIRHZE T (NF) #f GL &R E A AR
RIFIFaE P, Wang SR A 4% T GL
WEMARFAFR (POD), KPZL GL ©E K POD
e ek /b 1 40 ff A= 28 AN 9 RE Rl (IL-6+ TNF-a) [
Rk, HIEAE R SR8 [(24.37£0.97) pg/em’]
=T POD BT [ (20.0741.02) pg/em’]. Lin 2%
KA BKAIZER GA FHZE T, (TSND. PR
B (Sal B) LA g Fifk (GTS-Lip), &I GTS-Lip
REII) B A2 TR A e e 15 57

34 Hit

Tong 1Ll GL. MR ELFES ]9 ERL, H1% T
— ol E 2R AR P DR AT A S AR M FH T = R A s
GL FE MBI 11 750 B8 40 B /K B A 35 K Bk [ 4
FRAM IS 71 GA [ C-3 fiLAl C-30 Ar&eid —E i
B, BeS -G, RBEIMERY AR
RIGPUREEENE, FEaE R —Mot S & A TIF
RIBIEDRIBIR RO, Singh P& T —Fh
2 GA BNy T4564, HT pH il R i
Ab (NIR) % GG M 38« %45 S AR N
NIR-GA, FE @A THMMA. EREAN T,
NIR-GA f&7E NIR X =A 587580, mldid GA 324k
N SFHANBFREWIEAMRE AR (HepG2. Huh?7) H
SCER I T AN 2 10 40 9% 1
4 HEERE

BEERARRIAR R, FHRRRLAYIEER LI
“UEA T MBS TAER AR AR, GL. GA 1EA
H SR S EE RO R 2 B2 BRI
FEE . R HRTRT GL. GA 7E 58 7 i BHE 5t
CE WL IRIE, (HKZI8 R A5 B 7E 0 g 4m e
HEAEM . GA TE/KH I Al 5 B AN R AR (E 056
BRORELF M, GL BE B ERIR L, B8
RARRL, AHFLAE R WS A T v] 5 — L s P 2459
B . ETeisganmmEbrER, T%EE GL.
GA 1 NihiE KRG EART 250 AT 8%

GL. GA fEAFAMAEMEL, AMUZeTowE, 1M
AT IR P e S ALY 2P B IR R B R A
Fio GL+ GA W] 3@ A [RIATL il 61 i e 4 i 2
EATE R S LT 2 Fm i, o8 GL. GA
ka7 2 ik B RS IR L T TR . |
GL. GA &I ZWisi% RGeS Pk 2t
R A1) K LA G 1 2 245 ) B e 77 B
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