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ABSTRACT

Objective: The purpose of this study was to investigate the effect of amorfrutin of licorice for Type2 diabetes mellitus.
Method: The PubMed. CNKI, Wanfang., OASIS, NDSL. J-STAGE. and CiNii databases were searched from the beginning

of the search to September 20, 2020, with no limits on language. Extractions and selections from the literature were made by
two authors. The study included in vivo experiments with amorfrutins in high-fat diet-induced obesity C57BL/6 mice and
leptin receptor-deficient db/db mice and in silico studies.

Results & Conclusion: Four studies were finally selected. We confirmed that amorfrutin treatment considerably improved

insulin sensitivity and glucose tolerance and reduced plasma insulin and glucose. Amorfrutins bind to and selectively activate
Peroxisome Proliferator-Activated Receptor Gamma (PPARY), which plays an important role in glucose metabolism. Amorfrutins
also strongly bind to the glucagon receptor (GCGR) and work as antagonist. Using the amorfrutins from licorice could

therefore be helpful in treating type2 diabetes mellitus.
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Fig. 1. Molecular structure of Amorfrutin.
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Table 1. Characteristics of Included /7 vivo Studies (DIO)

|
First ]
author Animal model Treatment course

(e N (I/M/P) Intervention Vehicle Positive control ) Outcome variables
pyear) gender : age (week)

Insulin resistance (p=<0.05),
Glucose tolerance (p=<0.05),

High-fat diet-induced Insulin sensitivity (p<0.05),

. H HFD with HFD without HFD with over 3 weeks P
Weidner obesity CS7BL/6 mouse amorfrutin 1 compound rosiglitazone ~ (OGTT over 17 days, Plasma (-blOOd) msthn
(2012) N (13/13/13) (100 mg/ke/day) (vehicle) (4 mg/kg/day) IPIST over 23 days) ~ concentrations (p=0.5).

male © 6w srkeraay grie/aay v Plasma (blood) glucose
concentrations (p<0.05),
Pancreatic insulin level (p<0.05)
HFD without
HFD with low-dose rosiglitazone or .
Weidner C57BL/6 mouse amorfrutin 1 amorfrutin 1 HFD with Glucose tolerance (p=<0.05),
o1z N UZ1Z1212) (37 mg/ke/day) LFD without  osiglitazone over 15 weeks .0 lin sensitivity (p<0.06)
male : 9w ol Ingske/day (4 mg/kg/day) ¥ IP=U

from the beginning of HFD  rosiglitazone or
amorfrutin 1

Insulin resistance (p<0.001),
Blood glucose (p<0.001).

. C57BL/6 mouse . . . HFD with over 4 weeks Plasma insulin (p<0.01),
Vadner N (10-13/10-13/10-13)  FFD with amorfrutin B HED without pogfiegyone — (OGTT over 22 days.  Plasma (blood) insulin
male : 6w g/e/day P (4 mg/kg/day) IPIST over 15 days)  concentrations (p<(0.001),

Plasma (blood) glucose
concentrations(p=<0.01)

Amorfrutin B
(100 mg/kg/dose)

PEGylated amorfrutin B along with glucose

Db/db mouse (100 mg/kg/dose) Glucose solution (25 ¢/10 mL/kg)

after 12 h fasting Plasma (blood) insulin

Samad (weighing 22.5+3 g) along with glucose with equal volume eriod B concentrations (p<0.05),
(2017) N (10/10/10/10) (2.5 g/10 mL per kg of distilled water R os? litazone Plasma (blood) glucose
NM : NM body weight) (vehicle) | g'th I concentrations (p=<0.05),
after 12 h fasting period ?20 gg WIth Elucose
.5 g/10 mL/kg)
after 12 h fasting
period

* NM : not mentioned, OGTT : oral glucose tolerance test, IPIST : intraperitoneal insulin sensitivity test

Table 2. Characteristic of Included /7 vivo Study (Genetically Modified Animal)

I
First q
author Animal mode] Treatment course
(oo N (I/M/P) Intervention Vehicle Positive control () Outcome variables
pyear) gender : age (week)
Leptin teceptor deficent gy, 51 gjet with ~ Standard diet  Standard diet with 3 week encentatione (p05)
Weidner db/db mouse andar 191; wit ) tandard diet tan ard let witl over 3 weeks concentrations (p=0.05),
(2012) N (7-12/7-12/7-12) amorfrutin 1 without compound rosiglitazone (OGTT over 17 days, Plasma (blood) glucose
(100 mg/kg/day) (vehicle) (4 mg/kg/day)  IPIST over 23 days) concentrations (p<0.05),

not. mentioned * 9 w Pancreatic insulin level (p<0.05)

Table 3. Characteristic of Included /77 silico Study

First Operation Results
author Model numbers of

(publis?ed rréolelg}ﬂar GOLD fitness score X-score (Kcal/mol)
year ocking
Baig 3D %gri::; s(t}rélgﬁre of fixed to Curcumin © 4853 Curcumin - -8.36
(20150 3D structures of 83 natural  1.00.000 amorfrutin 1 : 42.18 amorfrutin 1 : -8.37

compounds 4-hydroxyderricin : 39.06 4-hydroxyderricin : -8.5

* GCGR : glucagon receptor, GOLD : genetic optimization for ligand docking
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insulin® glucose®] rosiglitazone Fof+-3} B3
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Ao g 3t ¢ —r°ﬂ/\ 2o 249 % plasma insulin

% glucoses FAHAZol wld] FostA FAAIF
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mousex F*] %]l ®]3) insulin resistance %A
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el sl
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g
=
=
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(PEGylation) ¥ ]9 52d AgSeA of
E A 9% F4EE T Ao o
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amorfrutin B7} 53%¢] 2-(2-(2-Aminoethoxy)ethoxy)
acetic acide} 120 Ceoll 24h %"J uk-3-3ked A E S
om o] & 059 o]Ako 2 purified E =R )t
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A2 glucose uptakeE FEHAA A s
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=

=
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