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A Study for Safe Dose and Clinical Use of Glycyrrhizae
Radix in Shanghanlun
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Objectives : The purpose of this paper is to find out the safe dose and clinical use for
administration of Glycyrrhizae Radix in Shanghanlun({5%%%5).

Methods : Web-databases(OASIS, NDSL, Pubmed, Google) were searched with keywords
including ‘Licorice’, ‘Pseudoaldosteronism’, ‘Glycyrrhizin’, ‘Testosterone’ on 14/10/2016.
The searched about 40 papers and books were reveiwed.

Results : Glycyrrhizin(GL) and 3-monoglucuronyl glycyrrhetinic acid3MGA) in
Glycyrrhizae Radix are found to be the main compounds vulnerable for inducing
pseudoaldosteronism. The dose range of Glycyrrhizae Radix in Shanghanlun prescriptions is
from 0.25 g to 12 g as a daily administration, and this dose satisfies the guidelines of WHO,
European Union, ABC etc. And risk factors contributing for personal sensitivities are old
age(>60), female sex, liver dysfunction, hypokalemia, prolonged gastrointestinal transit time,
anorexia nervosa, decreased 11-B-hydroxysteroid dehydrogenase-2 activity and hypertension.
Conclusions : As a result, dose of Glycyrrhizae Radix in Shanghanlun(f%%£5) is safe.
However, the personal sensitivity and unexpected drug interactions are independent from
doses of GL, so doctors should monitor those risk factors and symptoms of
pseudoaldosteronism when administering Glycyrrhizae Radix.
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Table 1. Search engines and keywords
Website Domain Keyword Number
OASIS  http://oasis.kiom.re.kr/ FIES 40
Licorice,
NDSL http://www.ndsl.kr/ ) 29
pseudoaldosteronism
https: .ncbi.nlm.nih.go b Licorice,
Pubmed ps://www. i ih.gov/pu icori . 36
med pseudoaldosteronism
Licorice,
Google  https://www.google.co.kr pseudoaldosteronism, 222
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Fig. 1. Mechanism of pseudoaldosteronism'®
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Fig. 2. Estimated metabolic route of GL in the body when It is orally administered
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Table 2. Adverse effects related to excess
Glycyrrhizae Radix intake ™

Hypertension
Hypertensive
encephalopathy

Cardiac arrhythmias and
death due to QT
prolongation

Cardio-

vascular
Heart failure and
pulmonary edema
Generalized edema
Embolic ischemia

Hypokalemic myopathy
Stroke
. Rhabdomyolysis
Neurological
Carpal tunnel syndrome
Licorice-induced myoclonus

Occular deficits

Hypokalemia

Metabolic alkalosis
Elevated CPK

Acute tubular necrosis due

Electrolyte

and renal

abnormalities
to myoglobinuria

Allergic Occupational asthma
reactions Contact dermatitis

CPK creatine phosphokinase; CYP

cytochrome P450.
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Table 3. Recommended dose of Glycyrrhizae Radix in several studies

Reference Dose
REZ HE 2-12 g, AEIE215-30¢g
WHO?® HE 5-15 g/d, GL 200-800 mg/d

European Union™

HE up to 60-70 g/d, GL 100 mg/d

Czech Pharmacopoeia®

HE 5-15 g/d, GA 200-800 mg/d

Germany Commission E

Monograph®®

HE 5-15 g/d, GL 200-600 mg/d

Essential guide to herbal safety®”

HE 3-12 g/d, GL 100 mg/d (no more than 4-6
weeks)

Park” HE1-9¢g

(5) 578 ol A e] &7Fe] 94 (Table 4.)

Table 4. Proposal of safe daily dose

Daily dose
Adult,
. up tp 15 g/d
Lactating women
Pregnant women up to 3 g/d
Children up to 4-5 g/d
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(Table 5.). 73702] "ol A =
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o A= Al e] Fejol] whet Qb S
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o QHy
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Mty Aol HE7E 50171= 73
Me] A F R E-gahe 22 7071

(96 %)= T dgsto] 583tk 707)
Aol shF & FolE flel ARSehs H

o] 8ok ) 4ol A 24 68714 ©]
P, A el tigh A= thdskA e,
Wo=Rol e Mg ey ol wek 1

S 3 g0 & AP, mEbA R 58
s o, 19 1 5% H 12 gollA
2 0.7 gZ7hA o)tk oA T 5 GL 3

A 0 =& 2.6 %o, Twe A

Kel
FZZ7 &tol] AEAIZFS 1508
k<l

o= 714
e A209] o el] whet 15 1 g 2k 30
mg®] GLo] &4 2o o3 5= 3l
b Py APl HEE i%*s}

= A l—"%%% Al, kel 4 21 mgoll
A At 360 mg?] GLS 83 2= gl o,
oFEot4 arzhol] oJsto] 13] Fof Al I
GAZE=E 124]7F 59 0.09-1.6 pg/ml =

_’I’I_



J of KMediACS — Vol. 8, No. 1, 2016

o= VS| AR AT 5 Q]
P AT A, 1 BEoR 1Y

w mot A S S e o) GLS
Zofo| 7ttt walk Mggeis, AA
A Foll A e 511‘44 %hﬂ 1

LERY, 37 A &%
My A WA ﬁw 8o oF

Asctar g 4= )
(2) H- = A 2] S5 Qb

Mg%emy oA Hie P [HhE,
B o] 3708) Aol A daFEEo] of
d 7159 Algeg S A4 olet
2 FEHA i 7HF AA R8sk
Aol digk A= Ao,
American Botanical Council (ABC)ll4]
+ 5-15 g/d(GL 200-600 mg, 13] &8 2-4
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1.0 g¥ o2 vjo} glom e B o ol 1
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19 Egere RS 35k FAE |
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Table 5. Daily dose of Glycyrrhizae Radix in 73 Prescriptions of Shanghaniun

I, a3

[}
F7H AR WS Aol oheh 7% 4
Elele] A7E e FAT A7 A,

= =0r
ok b= A8 sk U =97t 2
1y

Daily o Number
Prescriptions of Shanghan/un

dose s

025g Hoeyeok-san([E3¥#%) 1

074 Mahwangseungma-tang(MEH %) 1

109 Banha-san(RE#)) 1

20g Gyejiiwolbiil-tang(t:Ax —#i#—35), Banha-tang(4$E%) 2

25¢g ljung-hwan(32 1) 1
Gyejimahwanggakban-tang(HRMES45),
Gyejiimahwangil-tang(f—ff&E—%), Mahwang-tang(fi&E5),

30¢g Bongnyeonggamcho-tang((A5 HES), 7
Sihogamangcho-tang(SEEAANEEREIS), Sihogyeji-tang(SEERTERLS),
Chijabyeokpi-tang(#e ¥ 5E5%)
Gyeji-tang(1£5038), Gyejigagalgeun-tang((RATERE),
Gyejigeojagyak-tang(HEELEES),
Gyejigeojagyakgabuja-tang (A S ZEAMTF55),
Gyejigeogyegabongnyeongbaekchul-tang(EREAENTRE HIUS),
Galgeun-tang(818/8), Galgeungabanha-tang(EB#RIN$LES),
Galgeunhwangnyeonhwanggeum-tang(BiREEEZ5),

604 Daecheongnyong-tang(X55E%), 4

Gyejigahubakaengja-tang (R INEASF55),
Gyejigajagyaksaengganggagillyanginsamsamnyangsinga-tang (4%
IEBEEER—WAZ =M,
Mahwanghaengingamchoseokgo-tang(fiEZM_HELES),
Gyejigamcho-tang(iER HES),
Bongnyeonggyejigamchodaejo-tang(RF R HEASTS),
Hubaksaenggangbanhagamchoinsam-tang(EAMEELEHEAZS),
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Bongnyeonghoeyeok-tang(fREEIES),

Chijagamchosi-tang(1B FHEE%S), Sogeonjung-tang(/ME+i5),
Dohaekseunggi-tang(#ki%#sR5),
Gyejigeojagyakgachokchilmoryeoyonggolguyeok-tang(EtE 25 2N
BRHIEREBRES), Gyejigagye-tang(FERANIAES),
Gyejigamchoyonggolmoryeo-tang (£t HESEB4LIES),
Sihogyejigeongang-tang($EHAEREZES),

Baekogainsam-tang(H FEHAZ5), Hwanggeum-tang(EZ5),
Hwanggeumgabanhasaenggang-tang(EZIIEE4ES),
Gyejibuja-tang(HERMIF55), Gyejigabaekchul-tang(FEHEANBAIIUS),
Gamchobuja-tang(HERM{F5), Baeko-tang(BFRS),
Mahwangyeonchojeoksodu-tang(EEEEIVNDS),
Gyejigajagyak-tang (RIS EL5),
Gyejigadaehwang-tang(ERINAES),
Mahwangbujagamcho-tang (&M HE%), Gamcho-tang(HES),
Gilgyeong-tang(#&1#5), Tongmaekoeyeok-tang(GBRKEES),
Hoeyeok-sallyo([E5ZE&H)), Hoeyeok-tang([Eli¥i5),
Danggwihoeyeok-tang(E 8 EZ5),
Danggwihoeyeokgaosuyusaenggang-tang(E5RERE MR KTEEES),
Hoeyeokgainsam-tang(EBEMAZS),
Tongmaekoeyeokgajeodamjeup-tangGERKESEINEIES),
Jugyeopseokgo-tang(TTEAER)

Gyejigabuja-tang (AL 1M F95), Socheongnyong-tang(/NEHES),
Bongnyeonggyejibaekchulgamcho-tang (A4 B HES),
Jagyakgamchobuja-tang(BZ& HERMF55), Sosiho-tang(/\&tHi%),

9.0 e m
g Banhasasim-tang(*FE&/(v%), Saenggangsasim-tang(£E5/ V&),
)l

10

Seonbokdaeja-tang(FeZELi#%), Hwangnyeon-tang (&5
ljung-tang (B2 i%)

Gamchogeongang-tang(HE#E5),
120 Jagyakgamcho-tang(Bi% HES), Jowiseunggi-tang(FAB &RS), 6
-9 Gamchosasim-tang(HEE/VE), Gyejiinsam-tang(ERAZIS),

Jagamcho-tang(X HES)

Banhasangeup-tang(EEBIRS) is divided with Banha-san(£E#%), Banha-tang(3£E5).
Hoeyeok-san(E[F&%) is divided with Hoeyeok-san(E[FE), Hoeyeok-sallyo([EliFE#)).
Daily dose of ljung-hwan(Z#.4) is estimated.
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INERCHEE 1.5 gldyS 450Q(F7HE,
range 150-2190) FFoigh ol U=~
250 AZFE 5] Uehds B
P, g Age] H S 7] AR
oate] g&Folt). 1o Btekal F
fo] WAYEE 212 ff o]l it SojAo]

7] ©h27] wjite| o}, upebA -85S

ofal= 57t ok ehd, el tigh 7Y

Solol v F2 1ask vk

b4

O;

U

>

1) HES JHHS0ldE =0l= 2%

(Table 6.)

Table 6. Factors that increase sensitivity to
glycyrrhizin

Factors inducing hypokalemia

Liver dysfunction(cirrhosis, cholestatic
disorder)

Old age(>60)

Female sex

Prolonged gastrointestinal transit time
Anorexia nervosa
Decreased 11-B-hydroxysteroid
dehydrogenase-2 activity

Hypertension

Y A S0l & Fole SARE ¢
A vel7h ok 1E(>604)<] AL S
i 58 S AdEdT] Hdo] 544
o= A YEhdt) o= GLS tiAlehE
Z A+ Eubacterium <:0] IEHAUF=
FAIEE A o2 gl A Slo] GAY &0l
Z7Ysl7] wjE-o|tl). Homma?] <3l wh
29 FAdE 653419 FAEo] 3593t

PRI 6 g, 240 mg/d)S H-8
Tl AZFETO] #A UehetP?.

gt} el 1= 604 o) o] EAlel| A
WS FAFe w AZFdTol BAsh=
HI%=7} 3= CHOR = 4.7, p < 0.001).

ol M= o3/ d o] Y et el ek
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NA T FefS 45 St Fol S
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MeEm, ALUIM HE 20| o A A4k AL CHot 231 1 | ZdY, olsd

aL, olAlR % AnfadgESe A 2) HE 37| At
© RO K" =28 A ZITHY. B2 agonist,
EeGI Qlade] W e AZEES WHOOIM = a8t oA EF, 14
= T2 7ol Atk v AZEE s, AZFEEF, W] e St
T ek e U/l AAMela gk A HERES A AL AR, o
3}t}. Cushing syndrome, Conn’s syndrome, ARl gk AF = Ao A7) are|
KA Aste AZFdSS 72 5 A ojate] =o7k ) Ao g Ao Weldh =
O} E5A] gk @ o)), o] Commision Ex= H5AAA 7HA3E

A7gA A ERAE GL AEoAS = (cholestatic liver disorder), X33} A}
7IN 71 B o2 fdlol T} Nigtingale 2] 9 2718 AL AT,
ol mhem 2174 4877 fakge 4
o K7} vl §- WQkal, Steving2 21784 2 3) A=4SEE(Table 7.)
8370 FAPE) A P A 07 A e g o |

e _ ~ . : Table 7. Drug interaction with Glycyrrhizae
g B&3ox st Hie] sk Radix
AAE o] S7hehs 28 washelny

Sl sl Alabe Warfarin

o]2]o] 11 ZHSD 28-50] 743k AFHE, o

ol 5 - o Diuretics(Thiazide, Loop)
1l y{R=xe] o]l 217kshc} a1 e . .
TR} $hx}Eo] o] zhehrial e A Eoriiaas Erelds
ohjr13)
AR .

o] 44 Q1 Abghe- Mrp2¢ell ©J&l &7+
O 72 MjEH B E gt Aol SMGA7}
AE 4 gl sHAIRE 3PSt s o= 1t
7%50] GolAH Mrp27F BdH oz 2
84| %3kl SMGA”} Mrp3-s< &3l 7l
A ARE ke o] Aol EAEHA H A,
OATE F3l AW o= vj&5™ 11 BZHSD 2
£ JABHA "k 1B R 7 )5 o]
HiEel] gk Aol dS ol 84t

4% 9k

=

Digitalis glycosides

Oral contraceptives
Anti-hypertensions
CYP2B6, CYP2C9, CYP3A4
Estrogens

Aukby o 2 H = warfarin®] £31E 5
WA ol S8 ZRE= 2E-S 51
w30 warfarin E-8A= {288

L
=
ek eld QAoPY. s A0 el

gl gk A47F APFH L S-S

AX o= Fodt & AA Se= A
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A} o)lE EI) i v orEr=
warfarin?} A3 288 3= AL
oI}, HRAAANAE obg s 2

A7 B8 A KZ\_N o] T7F& UL
£ thiazide 2} loop Al o] A9} &
%s} | eFolol GO, A7dek Akt
2 {9} hydrochlorothiazide S

Eroq $F F QAT 2 S
32 g9 HHE(GL 0.13 %) 25 mg9
hydrochlorothiazide 2] 27+ ¥-8-5F¢ &
o 3 Foll 10985 299 7t AZEE
o] WA o A8 #2717+ 1
SEA % o8 A& A arskal o

6041 o]de] 117 FAP7}F K'ulEA o]k
Ao} A HE

dezHES e AZFET 3 o

oo {‘;: =)
°1~

./] COI‘thOSteI'OldE28) EH%L, =2, At %
A2 AR = e B AWK s
o] AatE e = JormE el HE
Fol Al AT 7Fsd ol Ak,
K'2do] F7kshd 744l v A (Digitalis
glycoside)ol| thgt 7A S0l do] F7HET)
) I3k Na'oF Eo] #0]5 fhashy] Wi
o A& i E ARgshH A AdshAl <]
FIE A I,
= 1] Al G mIA B R 5
{Pﬂ%}ﬁ(cwz% CYP2C9, CYP3A4)°l
o3l thatE = o] F2HE E G5l
&S mE 5 9don SFEHY e

isoflavone 7} estrogen F-AF2RE-0] Qo]

estrogen ==l o]ate] ofshd = Q= 4
S 711 739- okl e of gy,

5] Q) oke o] thek A B0l S
7M1, ™Sk B ALEETE
= S PRI =

4) HE F0i A| TUE{E 24 (Table 8.)

Table 8. Factors to monitor in administe-
ring Glycyrrhizae Radix

Serum potassium

3MGA in plasma or urine
Plasma renin

Plasma aldosterone
Serum testosterone
Cortisol : cortisone ratio in peripheral
venous plasma

CPK

AyE)A) g ARFAZT 2To] U

Bl ol Al 5 3ehE8-2 o) 48]
sokgith. 484 AR AZFAZ o)
A AEFS AR 5 ik WA, F

fEs

I8 mUsstel A0EE5E 3

|

5] ]Z:(Creatme phosphokinase, CPK)<
A5 oA 15 9 UTh 11,BHSD 29] ¢

cortisol©] cortisone .2 3= AS

ko v 2 WAl E 2ol A cortisol:cortis-
one H|&°] F43}A }7‘]5} 71]]3}7]' H
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European Union, Czech Pharmacopoeia,
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o FI,
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3. YellA HiEE T we K
3MGA, CPK, cortisol:cortisone W|&, %+
renin, & =2~Fl| =, testosterone TA= 74
shw SkxkE AElafof shH, F-2Rg-o] =<l
H A5l WA Fo& FA8tL K s
Z3FAL, spironolactone *| 5.9} -2 %]

2 Asfokatet.
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o:

o

4. 115 NGO AT oINS B
B 2 Zgst7] 98l 5 Sk Atel Al sl
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