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Effects of Glycyrrhizin on Mortality Rate of Mouse Challenged with Poisons
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HE+E= Thl(Leguminosae)d] B3 := Glycyrrhiza
glabra L. var. glandulifera Regel et Herderd
Glycyrrhiza uralensis Fischer et De Candolle =& =
FBiEge B3} Be mRe Aot EEME PRI
#, Siberia, Z3Y, § Europe 2 4t Africa o)}, H#E
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A RYSA 2R/, HES Rod Hatdgs
SREk4ral glycyrrhizin(5~10%)2 443 24+ flava-
non FEHEMC] Bk liquiritin® Cy MO, o pgE, 2
%¥E, mannitol, asparagin, HiBEE b P ok
H, #e #iE%e ez gl

Glycyrrhizin & BEfES] #9 5028 HkE 2oyl
glycoside o] v} fakzf@el tkale] 14379 glycyrrhe-
tinic acid &} 24F9] glucuronic acid 2 1}ye] =
o}
Ca2HeO1s + 2 H20 — CgoHysO4 + 2 CgHyoO,
glycyrrhizin glycyrrhetinic acid glucuronic acid
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glycyrrhizin (glycyrrhetinic acid diglucuronide)
C42H52015' 2 H:O = 858, 99

Glycyrrhizin of ¥t A BT HEWIC H£E-S
o] Fo ZUjmo R MEtEla Yrt

Groen®#:-2- glycyrrhizin € desoxycorticosterone
3 S fEAel vt #Hifelgi e Luigi Tocco-
Tocco¥ = glycyrrhizin & & RoffeE &E
S FEROBEZA = DY PEMERS M
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AFOE-2 glycyrrhizin ] sodium BI-& BOUER 2
R EE S A 7 P 3h s 3 146 = glyceyrrhi-
zin & RERBHEE Halo JTHEIER e HE
= EBHNHE Bkl fislsellERe] dnty @
sl ot

)" %-2 glycyrrhizin o] diphtheria toxin o %3}
o] EHEmFE] BLT BEFER) ASS |EA T
%o glycyrrhizin 9] tetanus toxin of ¥3) EE(E
e @it =Y glycyrrhizin 2 diphtheria
toxin 3 & A% HildAL EHY BHEEM)
Ao} BEFA B BEEAL EEHY £R
sty REEd 58 Boba #igsddd. Bk, Blwe
glycyrrhizin ¢] 7}xl 2 9l¥& 2 4F2 glucuronic acid
7} BEIEA BES e 2oz g =H9w gly-
cyrrhizin o] fnKMEE A7le #BAEe glucuronic
acid 7} EF o Haste AEERS el Aol
AL AFEADE glyeyrrhizin & strychnine nitrate £]
LDsoyg 5848 &3t glycyrrhizin & Kot
12 aglycone &1 glycyrrhetinic acid % glucuronic
acid B #BlA = A HEE RBEA EdHctn
g ek #* 9 AR HE H5I BEEAS 8
FIPn WA glycyrrhizin S| EREIER - MR
= U BF EEZ Bael s @i
HEg s HE o MEERC) glycyrrhizin o EH
e BRI YT 44 FEEL glycyrrhizin & #
HEAL BES Pax £E5EY) fn 2 HER]
mouse ¢ FIEEE BES of fEflel glycyrrhizin
SFHEA KT win R LBHoZE  gly-
cyrrhizin ¢] &% alkaloid o} ¥%idled complex el
BRE T s RS A7l old #&dte upelrt,
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Glycyrrhizin 2| #iH : Karrer'®%2] 5#-¢ modify
Shed Rl ek, B HEMRK 5.0kg ol ethyl alcohol
3L & sl K¥r kol A 3EsH fhHishe] K-S W}
I B¥o| t}A] ethyl alcohol & fusdie] EIMfES 2 M
R aE BEE 39 o & ¥ 1/32 #HEAA

i HE Y MBFRCHBRBARINERERSHNEGRTAR)
(1956)
Fho, B, R HEMBERACKEEES AL 13HRHA®) (1961)
*¥¥4: Glycyrrhizin &) BEFACKEEREY FUEMBHAE) (1962)

Mool A RS BEte KBS o)& 14 90%
ethyl alcohol o] ¥sfEA]71c}-& alcohol # potassium
hydroxide ¥ st A % x53 LWEAASE
WiEstd WBS B3l alcohol 24 BHEd# glacial
acetic acid ol 4] #&EEAZ}h. o] & ©HA] 80% ethyl
alcohol o] ¥EMEAIA FEHEKeZ REA 7S alcohol
RS BFBA A refrigerator o4 —H|E B
fdhol FTHiReh o] #dhg ©HA 80% ethyl alcohol
2A BiERYY BERER 15.0g8 5 L3tk (Decomp.
220°C)

Glycyrrhetinic acid: Glycyrrhizin 10.0g ©] 1.0%
FoEEE 1L & Mnsted 135~140°C &) autoclave Fe]]
Al ARERE bnghetw ARH HEHe] iR BE K
i old] &84 ether R A £9) chloroform Biie = il
Bl RIS Kk %IRAA ether & ZEHESI 22 &
& ether-methanol B2 2 Bl |mae ¢4
#idh 2.5g (m.p. 290°~293°C)E A+

Glucuronic acid : B/ SRS FHA )

B0l B B

aconitine

arsenic pentoxide

atropine sulfate

barbital sodium

caffeine and sodium benzoate

cocaine hydrochloride

digitoxin

diphtheria toxin

ephedrine hydrochloride

gypsophila saponin

histamine diphosphate

mercury bichloride

morphine hydrochloride

nicotine

picrotoxin

procaine hydrochloride

strychnine nitrate

tetanus toxin

tetradotoxin

tolazoline hydrochloride

Fe®® labeled ferric citrate
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A) Glycyrrhizin & mouse #% 10.0g % 10.0mg
3 RO 60 2ol M KORE .
B) Glycyrrhizin 3 ##< EAE&3 EiE HRES
mouse o] FE oI B
C) %K% glycyrrhizin o 23 HE SoffEeds
60 kol BEMS MOEERY HWEEY £ AHRBlZE
At
2) ESHRER
A) Glycyrrhizin € mouse #§% 10.0g & 5.0mg ¥
MERER EEEEI 60 kel Y-S MR EHT B
B) Glycyrrhizin & ##<S BAS LEHAREE
mouse ol IR ST B
C) 4 4K E glycyrrhizin o £3 FiE ME
7 st 60 pikel e BEMEA EFY BEES
HEBE o
3) Glycyrrhizin o] £#E%8%e] %3 mouse LDso
Jd =X = BE
Glycyrrhizin 3 BHEEGHS BWEN E8d KT
mouse & LDs ¢+ 8% JHKEN #ERF mouse 9
Table 1.

LDs% Finney o f#tkol #Kkstod 5HE FHisH
) &ael B BE AR
#MEEe) Riswel &% #Ee glycyrrhizin & ¥
milem e £ KBS BEIA
5) Glycyrrhizin 3 o9 puKs##4<] glycyrrhe-
tinic acid @ glucuronic acid ¢ mouse FFEAR
o v|X &= #8

#M3¥EHS  glycyrrhizin,
glucuronic acid 8 #4% E&3dte mouse A
Faba FIEAS i BEo

6) Glycyrrhizin o] Fe® labeled ferric citrate(ll
T Fe® 2 BERge] Wlkel = A+ &

A) Glycyrrhizin(### 10.0g % 10.0mg)% Fe® (8
F 10.0g % 0.04 £0)F EEIAE mouseo] B
B3} Fe® 9h2 Mo #$ HRBEST a0
1R, 2R5R, 48RRI £% Hifidhe scintillation
counter & counts per minute(c.p.m.)% FE3}
ol % ¥k 1.0g ¢ cp.m. = HEIFAC)

B) Glycyrrhizin(B8# 10.0g % 5.0 mg)# Fe» (i
# 10.0g % 0.04 xo)E EAH TS mouse o FTEH
s HRE-e Fe® utg RTHEASES cpm WE
L Oy EE ok FA—8 Hkoe® WEsY T

glycyrrhetinic acid %

Mortality rate of mouse administered some poisons with glycyrrhizin orally

Poison olf)%scfdge\;e}g}%t ‘lglorﬂ;l | Mortality rate Significance
A 16/20
Aconitine 20 ug B 16/20
C 16/20
. A 9/20 P<0.01
Strychnine nitrate 50 pg B 9/20 P<0.01
C 18/20
A 15/20 P<0.05
Atropine sulfate 10 mg B 16/20 P <0.05
C 20/20
A 16/20
Morphine hydrochloride 15 mg B 15/20
C 15/20
o A 14/20 P<0.05
Physostigmine salicylate 40 mg B 15/20 P<0.05
C 19/20
. A 19/20
Arsenic pentoxide 0.9 mg B 19/20
C 19/20
) A 14/20
Ephedrine hydrochloride 20 mg B 14/20
C 17/20
A.+++Mouse group administered poison after I hour of glycyrrhizin administration.
B..--Mouse group administered mixture of poison and glycyrrhizin.
C.---Control group.
Mortality rate: number of killed mouse/number of treated mouse
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1) Glycyrrhizin o} 18392 & ORI
mouse 2f Iz,

Glycyrrhizin € mouse o RO 605 Hol 8B
Y& Mo BRT BH(A B, glycyrrhizin 3 #4< BE
st ERAES mouse ] WO BB %
H EPehs moused] MOFEY BWIBC B ¢
o144 mouse HIEHE-L §F 1FE} 2}

olw] glycyrrhizin - mouse 8E¥ 10.0mg/10.0g
£HEEY-2 mouse o] B BAKTEEL WESS %%
BER e

A) strychnine nitrate, atropine sulfate @ physo-
stigmine salicylate o A} &= A,B @@l A %] WA
7} il ew = f strychnine nitrate 7} 7173 EEFE3}
%l =}. aconitine, morphine hydrochloride, arsenic
pentoxide ¥ ephedrine hydrochloride ol A= A&
3 ZRE WEA Zsgch

2) Glycyrrhizin 3t FHEFEHS
mouse 2| I

Glycyrrhizin & mouse JEFER] 48l 60 50l
BH< FERER E4T (A B).glycyrrhizin 3 g4
< BATh] LRSS mouse RN AT B(BE)
3 BEEYDE mouse FEAC HHT BRECE
2] alkaloids ol #3F RS HEIF S $£2FK
s} e} ol glycyrrhizin -2 mouse BEE 5.0mg/10.0
g, LEEWE moused] I BAIHEFEERST &4 BR
et

A strychnine nitrate 8 physostigmine saliéylate
M A#, BE BH oo HIEFEY BT Bk
g0t B #el delA v & EEg ol Caffeine and
sodium benzoate ol A= K¥= A B, B3 Wi &%
JEZ o] =l 9d 2 ephedrine hydrochloride o] Al = B
Bioll A} FFEA ] Ein=] A et

Cocaine hydrochloride, atropine sulfate, aconi-
tine, morphine hydrochloride o= E&F3%3 =R
T RBEA g

EyHgEeEo|

Table 2. Mortality rate of mouse administered some alkaloids with glycyrrhizin intraperitoneally.
Alkaloid Dose per 10g Animal Mortality rate Significance

of body weight group ¥
' A 18/20
Cocaine hydrochloride 1.5 mg B 18/20
Cc 18/20
A 14/20
Atropine sulfate 5.0 mg B 17/20
C 17/20

A 10/20 P <0.05

Strychnine nitrate 20.0 ug B 2/20 P<0.01
C 14/20

A 10/20 P<0.05

Physostigmine salicylate 7.5 pug B 8/20 P<0.02
C 14/20
A 15/20
Aconitine 5.0 ug B 13/20
C 16/20
A 17/20
Morphine hydrochloride 7.5 mg B 17/20
C 17/29

A 12/20 P<0.02

Caffeine & sodium benzoate 4.0 mg B 11/20 P<0.05
C 6/20
A 16/20

Ephedrine hydrochloride 10.0 mg B 20/20 P <0.05
C 16/20

+++Mouse group administered poison after 1 hour of glycyrrhizin administration

A
B-.:Mouse group administered mixture of poison and glycyrrhizin
C...Control group
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Table 3. Mortality rate of mouse administered non-alkaloidal botanical principles
with glycyrrhizin intraperitoneally.
Non-alkaloidal botanical Dose per 10g Animal Mortality L
principle of body weight group rate Significance
. . A 18/20
Picrotoxin 0.1 mg B 6/20 p<0.01
C 14/20
o A 10/20
Digitoxin 0.14 mg B 10/20
C 12/20
A-+-Mouse group administered poison after 1 hour of glycyrrhizin administration
B..+Mouse group administered mixture of poison and glycyrrhizin
C...Control group
Table 4. Mortality rate of mouse administered synthetic nitrogen compounds with
glycyrrhizin intraperitoneally.
P Dose per 10g of : . ..
Synthetic nitrogen compound body weihgt Animal group Mortality rate Significance
A 18/20
Procaine hydrochloride 7.0 mg B 20/20
C 19/20
A 12/20
Barbital sodium 6.2 mg B 13/20
C 11/20
A 14/20
Tolazoline hydrochloride 5.0 mg B 20/20 P<0.05
C 16/20

A---Mouse group administered poison after 1 hour of glycyrrhizin administration
B:--Mouse group administered mixture of poison and glycyrrhizin

C:.«Control group

Table 5.

Mortality rate of mouse administered amine with glycyrrhizin intraperitoneally.

Amine

Dose per 10g of
body weight

Animal group

Mortality rate

Significance

Histamine diphosphate

16 mg

A
B
C

15/20
20/20
18/20

A---Mouse group administered poison after 1 hour of glycyrrhizin administration
B :-Mouse group administered mixture of poison and glycyrrhizin

C---Control group

" Table 6. Mortality rate of mouse administered heavy metal salts with glycyrrhizin intraperitoneally.

Heavy metal salt D%i%}?e‘fv elig}gxtOf Animal group Mortality rate Significance
A 17/20
Mercury bichloride 0.23 mg B 14/20
C 17/20
A 10/20
Arsenic pentoxide 0.52 mg B 10/20
C 11/20
A---Mouse group administered poison after 1 hour of glycyrrhizin administration
B---Mouse group administered mixture of poison and glycyrrhizin
C---Control group
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3k alkaloid # fE#EFol B mouse HKIEH L 3
#=ot 2t

B) picrotoxin o] A & B Bl Al HET HEFRS B
J1 olelot digitoxinol e HEHEDY E2RE AEA
23t et

HREF AW ¥ mouse HILHE-E H4Fket 2ot

B tolazoline hydrochloride ol A& B #fe] FE o]
Rz ®\insg oy o FEHY Z2RE BE
% Z3glet

Amine o %3 mouse HKIFEELS H5%E} Zrh

BD histamine diphosphate ol X & HEET ZRE &
EA Xl

F4BERE %3 mouse FIEARL H6EKs 2ol

Bl mercury bichloride ¢} arsenic pentoxide ol A&

HEHT RS BEA FAG

fado] W& mouse HIERL 557 F} 2k

Bl tetradotoxin o] &= B Bfell 4 H# I mouse L
79 WA h At

MEE T BT mouse HFEFL HBERS 2ot

) diphtheria toxin # tetanus toxin o Al = B #fol
9ol Al FIEES] WATE A

3) Glycyrrhizin 0| FiEZEM %5 mouse LDs
ol DixlE R

RE sty @b ARkl REE T Bd H
#he] Finney &) [l k3t glycyrrhizin 7ol &
SRR YRR B mouse o] SlolA
o) MRER Aol 4k LD %% WET b = KM
2 #H 9k 2

Table 7. Mortality rate of mouse administered fish-poison with glycyrrhizin intraperitoneally.
R . Dose per 10g of . i igni
Fish poison body weight Animal gorup Mortality rate Significance
A 18/20
Tetradotoxin 25 ug B 11/20 P<o.01
C 19/20

A---Mouse group administered poison after 1 hour of glycyrrhizin administration

B...Mouse group administered mixture of poison and glycyrrhizin

C---Control group

Table 8. Mortality rate of mouse administered bacterial toxins with glycyrrhizin intraperitoneally.
Bacterial toxin D%Z%}?e‘; eligﬁt()f Animal group Mortality rate Significance
l A 8/20
Diphtheria toxin 19 Lf/ml B 3/20 P<0.01
| A 17/20
Tetanus toxin 0.5Lf/ml B 15/20 P<0.05
0.1 ml C 19/20

A---Mouse group administered poison after 1 hour of glycyrrhizin administration

B---Mouse group administered mixture of poison and glycyrrhizin

C---Control group

Table 9. LDj, of some poisons with glycyrrhizin in mouse administered intraperitoneally.
Poison i Dose(mg/kg) LDso + S.E.
mouse(number of killed mouse/number of treated mouse) (mg/kg)
Strychnine nitrate+Glycyrrhizin ;}gﬁ:e 1032 115}2 2292 23% 36% 2.2954-0.595
Strychnine nitrate b dose | L2g Lz 159 178 200 155520145
Physostigmine salicylate dose 0.47 0.60 0.75 0.94 1.19 1.50 1.89 2.38 1.985-20.265
+Glycyrrhizin | mouse | 0/6 1/6 1/6 2/6 3/6 3/6 5/6 6/6 : :
Physostigmine salicylate e | %6 4% % 0% e 0.950-:0.180
s : s dose 2.51 3.16 3.98 5.02 6.31 7.94 10.00 12.60
Picrotoxin+ Glycyrrhizin mouse | 0/6 0/6 0/6 1/6 2/6 3/6 4/6 6/6 i 8.1441.80
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Pi : dose 3.98 5.02 6.31 7.94 10.00 12.60 .
lerotoxin mouse 0/6 /6 3/6  4/6  5/6  6/6 6.39+£1.03
Caffeine & sodium benzoate dose 357 400 449 504 566 635 713 445.5140.5
+Glycyrrhizin | mouse | 0/6 1/6 3/6 4/6 5/6 6/6 6/6 ) N
. : dose 449 504 566 635 713 800 901
Caffeine & sodium benzoate mouse 0/6 0/6 1/6 376 4/6 5/6 6/6 662.5+50.5
Ephedrine hydrochloride dose 199 251 316 398 501 631 794 1000 498.0-=71.0
+Glycyrrhizin | mouse | 0/6 1/6 1/6 3/6 4/6 5/6 5/6 6/6 ’
Ephedrine hydrochloride dose g% g}g i’?g g% g% g% lg(}g 515.051.0
Table 10. Mortality rate of gold-fish in solution of some poisons with glycyrrhizin after 3 hours.
: Concentration Poison with Poison with Poison with
Poisons of poison ‘Control‘ 0.1% Gly. 0.2% Gly. 0.5% Gly.
Strychnine nitrate 0.0078125% 8/10 6/10 2/10 0/10
Digitoxin 0.03125 % 8/10 7/10 6/10 6/10
Nicotine 0.02 % 10/10 10/10 2/10 0/10
Gypsophila saponin 0.1 % 10/10 9/10 8/10 3/10
Caffeine & sodium benzoate 0.125 % 6/10 8/10 9/10 9/10
Ephedrine hydrochloride 0.5 % 5/10 5/10 6/10 6/10
Barbital sodium 0.5 % 2/10 7/10 10/10 10/10

Mortality rate : number of killed gold-fish/number of treated gold-fish

olml glycyrrhizin £-¢ mouse 28 %E 5.0mg/10.0g
At

Bp strychnine nitrate o] A1 &= ¥ 3} glycyrrhizin &
SgirmErse] LDs = 2.295 mg/kg, B4 B
LDy & 1.555 mg/kg 24 Fetko] #H#sl WA= glord
physostigmine salicylate o] 41 & glycyrrhizin 32| #
AHERERS LDy 1.285mg/kg, FEMHEE B
LDs & 0.950 mg/kg 24 Fgiko] WA= gl e picroto-
xin ol 4 & glycyrrhizin 3¢ EERFENS LDy =
8.14 mg/kg, MM LIRS LDy £ 6.39 mg/kg &
A sgHto] WA s el et el caffeine and sodium ben-
zoate oA 3= glycyrrhizin o] BEEWHERS LDs
X 445.5 mg/ke, e BrERERS] LDy & 662.56 mg/
kg 24 Fgko] #hu=l g2 ephedrine hydrochloride
oM+ glycyrrhizin ote] BERHHERE] LDs + 498.0
mg/Kg, SHEE AR LD+ 515.0mg/kg 24
Filtkol HEins At

4) RO HEE FEHES

#&EE e Kol glyeyrrhizin 0.1%, 0.2%, 0.5
%E FEMIA-T Mo & HFEEE IR AA
BEg HEE H10%s e}, o9 glycyrrhizin 0.5%
KEwERA A &mae Ak 8RR Ll o

H] strychnine nitrate, digitoxin, nicotine, gypso-
phila saponinolA ¥ glycyrrhizin #inzA HKIER
o] WAEE ffifle]l L= glycyrrhizin & ¥REES 0.1
%3E] 05%% ol 45 o fHRm-e EFEIjAA
caffeine and sodium benzoate, ephedrine hydrochlori-

de, barbital sodium o} 4] &= glycyrrhizin Fmz A K¥
2 HIFEz o] Hins 9 e glycyrrhizin & BE7}F 0.1%
2E 0.5%2 FolAFE o] o) BFs A+t
5) Glycyrrhizin 3t 0|2| fnk S92l glycyrrhe
tinic acid 2! glucuronic acid 7} mouse 3t
&0 0|X|= ¥B

Glycyrrhizin & Rl glycyrrhizin 57 HEE
of HEAAA == = kG EHA glycyrrhetinic
acid Y glucuronic acid ol HgAR 715 2 %
fEe| el glolx o st glycyrrhizin, glyeyrr-
hetinic acid ¥ glucuronic acid &) =M g #H&
BEAW 3142 mouse HKILAS BBl A (F
113%) ojwl {#AEe glycyrrhizin 14 Fel #é = o
9l glycyrrhetinic acid ¢} glucuronic acid o #<
. PP glycyrrhizin, glycyrrhetinic acid % glucuronic
acid o] &S 2.336:1.336: 1 o]}

B LEaEgEselEie fEAE glyeyrrhizin HEgsk
o kel glyeyrrhetinic acid 2 glucuronic
acid 8 3w glycyrrhetinic acid o4& FIzpRE
FER 239 2 glucuronic acid & #HT9 #EE
geov FTHEE 93 £EAL glycyrrhizin 47 HiE
of BRI et

6) Glycyrrhizin 0| Fe5 labeled ferric citrate
Bl 0)xl= E
A) FEOfReE
Fe®sl glycyrrhizin & Ro#§#3I1 S =12 mouse
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Table 11.

Comparison of mortality rate of mouse administered some poisons mixed

with glycyrrhizin, glycyrrhetinic acid and glucuronic acid intraperitoneally.

bol Dose per 10g Mortality rate
orson of body weight . . . . :

Glycyrrhizin ’Glycyrrhetlmc acid Glucuronic acid

Strychnine nitrate 20 ug 12/20 l 19/20(P<0.01) 17/20(P <0.05)

Physostigmine salicylate 7.5 ug 4/20 8/20(P <0.05) 6/20

Picrotoxin 0.1 mg 15/20 19/20(P <0.05) 19/20(P <0.05)

Ephedrine hydrochloride 10 mg 16/20 12/20(P <0.05) 12/20(P <0.05)

Caffeine and sodium benzoate 4 mg 16/20 15/20 14/20

Mortality rate;number of killed mouse/number of treated mouse

Table 12. Counts per minute of mouse blood administered Fe® with glycyrrhizin orally.
Group \ g;ge‘;lira?ngtf;cil;?ﬁgiidmlmstered ‘ Control group administered Fe®
Time ‘ 1 Hr. 2 Hrs. 4 Hrs. ! 1 Hr. 2 Hrs. 4 Hrs.
53.57 43.47 10.34 12.08 42.18 13.88
32.81 28.43 66.07 53.84 25.00 18.33
c . 46.33 53.57 28.37 24.35 52.70 15.90
:“nts per minute 40.90 72.91 15.95 100.00 53.57 17.30
of mouse blood 45.23 42.50 15.47 47.22 11.45 18.75
ae 30.35 14.81 48.48 74.38 55.31 22.06
45.58 40.32 33.97 20.51 55.20 13.44
22.91 39.79 20.00 62°50 14.51 18.75
M4S.E. 39.71+3.39 41.3215.76 29.8346.20 49.3649.77 38.74+6.17 ! 17.30+0.93
Table 13. Counts per minute of mouse blood administered Fe® with glycyrrhizin subcutaneously
Experimental group administered ..
Group Fefg with glycgy rrhIi)zin. Control group administered Fe5?
Time 1 Hr. 2 Hrs. 4 Hrs, 1 Hr. 2 Hrs. 4 Hrs.
1096.4 516.0 605.9 1157.9 1230.0 185.7
791.2 630.4 435.5 465.1 613.3 217.4
c . 1196.7 754.6 310.0 1260.0 1621.1 648.2
°fu“ts perb’lmn;te 962.4 711.8 507.0 1696.0 478.0 371.7
ot mouse bloo 768.4 627.3 544.0 1220.0 322.9 377.8
a 911.2 750.4 555.5 1070.0 281.6 671.1
343.4 863.7 522.0 1626.7 903.9 566.7
740.0 669.0 484.0 571.4 587.5 942.9
M=+ SE. 851.21-85.3 690.41+34.2 495.5+29.8 | 1133.44-148.8 1 754.84153 2 | 497.7-+84.1

K 1.0g Y cp.m. & FI12FK, F 1E 2o

B) E5tiEiey

Fe®s}l glycyrrhizin & ETHEHIHEE W19 mouse
Mg 1.0g 7Y cpom. & F133E, $F2ES 2]

g Fess} glycyrrhizin & BAK-S ROoRHT Fol A
c.p.m. o] 2ol peak ol sty otk g TH
St R A = 1Bl peakol jEetn otk &M
3 TFi=lth Fe® ol glycyrrhizin ] BE&KE BTE

272

3 #HS HRE o BEBH o o} o] 1HHe] peak
of i3t 2 TR A glycyrrhizin BAKS &
RHENE T WSS @8 KT EsEE B
Z WEA F3igh

1. o @ © Glycyrrhizin o] #£AfZ%2] mouse
HIEE] v A= ¥ strychnine nitrate o] 4 gly-
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Fig. 2. Counts per minute of mouse blood admini-
stered Fe® with glycyrrhizin orally.
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Fig. 2. Counts per minute of mouse blood admini-

stered Fe® with glycyrrhizin subcutaneously

cyrrhizin 22 FiEET A Bl glycyrrhizin 3 28

< B #EY BEA ohzte]l EEER R
o BAE Bl atropine sulfate 9 physostigmine
salicylate | M= A FHERMAA HIEE WA
A=k, zeiY} aconitine, morphine hydrochloride,
arsenic pentoxide, ephedrine hydrochloride o] 4] &
BAEL] 2R BEHA Loket. 3k W15 strych-
nine nitrate ¥ atropine sulfate, physostigmine sali-
cylate 7} glycyrrhizin of $&3bed L] HAE B3k
& glycyrrhizin 2 kiE #EZEHES complex
5 Rl R BRE Bz FrdY —
2 Fe® o IERBUGEE=R =] Fo] 24 glycyrrhizin
S 2 W3 MEES Eger HI FEe E= A
7+ 4 9lot complex o {fFHARA Bt BUSEES
ZEREUA = HEY] HEksel.

2. IR ¢ Glycyrrhizin o] £ f38%2] mouse Z5E
el v+ L alkaloid, 3k alkaloid #:iE%E S,
EREFZLEY, amine, ELBEE, A% 2 TESE

£o = [Ehrsle #Eslgtl. o]u strychnine nitrate
#} physostigmine salicylate o] 1= glycyrrhizin §ijg
B AT BAwEn B EEY Bords @i
7} 814 3 picrotoxin, tetradotoxin, diphtheria toxin,
tetanus toxin el glel A& RAW L BIEES W
74 glslen glycyrrhizin §iEEE A FelME BT %
Rt = Aoz velu AEHY ZRE HEIA ¥
ket

Cocaine hydrochloride, atropine sulfate, aconitine,
morphine hydrochloride, digitoxin, procaine hydro-
chloride, barbital sodium, histamine diphosphate,
mercury bichloride, arsenic pentoxide %-& glycyrr-
hizin o] fk3led FIEERS BT BES A skt

Caffeine and sodium benzoate, ephedrine hydro-
chloride @ tolazoline hydrochloride of 4] &= glycyrr-
hizin 82 H3te] FIEEe] M|hndt: FHAS 2g-h
Bl caffeine and sodium benzoate ol A= e ER Bl
A thzke] FHIEA o] ®in=] 2 ephedrine hydrochlo-
ride @ tolazoline hydrochloride ol A= B& L
o HFEe] WINE 2uvh —fF Fe® o Himm ik
EE 379 glycyrrhizin 5o B H4ise FIERE
BEA EIAAHE 13K, H2E BR).

LEERE et glycyrrhizin & &Y
ERSY o HAEES i == BmAse E@e o
o] Wirth AR s TRE A #Hoxnd BE
Wik B #ol A o8 HHEY fEfo slermE glycyrr-
hizin i ot ZEWale] hBHREA HEIGzZ B
5] glycyrrhizin 3he) gi&HUEmE whe) ke 5k
E HlEet RERAT. o ke Bk alkaloid
Feoll A 71 HFEI S amine oj\} BHEBEEHA A= &
RE RBEA Z3gt

o} glycyrrhizin 3} #543le] Fiko] #LE iBAsl
e wd g glot F = alkaloid B s =%
5 28T alkaloid FHWEA Bl o1& HEMHY &

& higss strychnine & 474 334.3, physo-
stigmine 2 4y F& 413, tetradotoxin & T8 349,
picrotoxin & EHRMLEME oM HFE 602.3, I
F %<l diphtheria toxin, tetanus toxin-& HSFEL
Kifell BHTHWEEZA HTie] TRz HWESL
caffeine - FH& 192, ephedrine 73T & 165.23, tolazo-
line 777 & 160.21 24 Bk 2yl Zikpo Hilfinte 2 4
= #E7l = W#EEShY glyeyrrhizin 3 fEA St FitEe
WA 7 = e KB E ST R & WEeH,
glycyrrhizin 3} fpfdle]l RE 2 M-S @A 7= %
M g ST R AL g 4 & 4 Uitk
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3. b3 glycyrrhizinof {k3te] Fi:e) WAE 2k
] #4el HWeted ol Fe A EER i
9] mouse &) LDs & #E 3,8} strychnine nitrate+-
glycyrrhizin & LDsy &= 2.295 mg/kg, strychnine ni-
trate ] LDs = 1.555 mg/kg, physostigmine salicy-
late+glyeyrrhizin ¢ LDg, & 1.285 mg/kg, physostig-
mine salicyle ¢] LDgp = 0.950 mg/kg, picrotoxin+
glycyrrhizin ] LDs &= 8.14 mg/kg,
LDs; = 6.39 mg/kg 24 strychnine nitrate, physo-
stigmine salicylate ¥ picrotoxin of A &= {B & R BLRF
o) WA= gl caffeine and sodium benzoate+
glycyrrhizin ¢ LDs £ 445.5mg/kg, caffeine and
sodium 'benzoate & LDg & 662.5 mg/kg. ephedrine
hydrochloride+glycyrrhizin 9] LDg + 498. 0 mg/kg,
ephedrine hydrochloride ¢] LDs& 515.0 mg/kg 24
caffeine and sodium benzoate s} ephedrine hydro-
chloride ol 4| & RAWHEF ko) Binsl et

4. %Y Ky glyceyrrhizin 0.1%. 0.2%,

5%% FEMER -2 wWel kel HIERE 3KH AA
zga %¢}od strychnine nitrate, digitoxin, nicotine, gyp-
sophila saponin o 4 & Bz H s MMl UK
1. caffeine and sodium benzoate, ephedrine hydro-
chloride, barbital sodium ol A& FHFEE ] s H
e} 1wk olw ¥EMmate glycyrrhizin o 27} 0.1
%z ¥E 05% 2 £o1A & & SraFERe Y ==
B|inst EEetg o o)A mouse FIEE ] BIZHUR
I —5ete fEFeltt.

5. Glycyrrhizin &) {FAgHe W aA glycyrrhi-
zin 3 olel MAkAEEH  glycyrrhetinic acid
glucuronic acid &) {ERi$ b3 B fEAlo) e &

physostigmine salicylate,

picrotoxin &

#po] strychnine nitrate,
picrotoxin, ephedrine hydrochloride, caffeine and
sodium benzoate %ol %3}l mouse o FIFLEE K
wiligzatgch. ol# glycyrrhetinic acid ol A& 2R7}
913 glucuronic acid A& HF &R et Jl
FE 91 EfFFe glycyrrhizin T A 2RI
oha EiEd ot

olo] BITtel A= =T E glycyrrhizin o SRR
o} ke (1) glycyrrhizin o ARRSMHE ARGEE
5 P44 glucuronic acid o fEfe] W& ZAUA (2D
1% glucuronic acid 7} fF¢ glucuronic acid & #llgk
FEEA 7] = AR (3 glycyrrhizin €] glucuronic acid
= Had Yz BHE BEST 14T glucuronic
acid & B EEE A i BEG ZdA WL
ol®] factor 9 A AAANE HERSL sk ol
%iste] B)||1®22 glucuronic acid o] BERES WE

femel BRI o ol AL BT LENMHS W
& WHEel geAe ohda dgith webA gly-
cyrrhizin 2| fEHHE-LS pharmacodynamic & (£ &l
glojxle] HEpBLG e 2A WY LEIF kL Eipeas

] i

Glycyrrhizin o] &89 mouse FIFLZE vl X &
BEe WERded oo 2L MHRE I3

1. %#fE 3 glycyrrhizin -& mouse o RO B ERER
strychnine nitrate, atropine sulfate 3 physostig-
mine salicylate o 4] FJEd&o] WA s1gl L aconitine,
morphine hydrochloride, arsenic pentoxide ¥ ephe-
drine hydrochloride ol & HE#HY ZHRE RBEA
gl

2. £y glycyrrhizin & HEREAIEE
BtE5 strychnine nitrate, physostigmine salicylate,

mouse |

picrotoxin, tetradotoxin, diphtheria toxin % tetanus
toxin o] A FFEZ] BAHHQAR el strychnine ni-
trate @ physostigmine salicylate ol A HAdiel B
%3

Cocaine hydrochloride, atropine sulfate, aconi-

tine, morphine hydrochloride, digitoxin, procaine
hydrochloride, barbital sodium, histamine diphos-
phate mercury bichloride % arsenic pentoxide o} 4

r BHEHD EREE BEA Eidch

Caffeine and sodium benzoate, ephedrine hydro-
chloride 2 tolazoline hydrochloride ofl A1z o]t 3
B BEA Eins =t

3. Strychnine nitrate, physostigmine salicylate,
picrotoxin, caffeine and sodium benzoate ¥ ephe-
drine hydrochloride 8} ojell %4 glycyrrhizin & ¥
fn¢] mouse o] ¥ LDso &
glycyrrhizin % 2.295 mg/kg, strychnine nitrtate 8%
#EaR: 1.555 mg/kg, physostigmine salicylate+gly-
cyrrhizin= 1.285 mg/kg, physostigmine salicylate
BBy EER: 0.950 mg/kg, picrotoxin--glycyrrhizin =
8.14mg/kg,picrotoxin BRE B 6.39 mg/kg,caffeine
and sodiuim benzoate+glycyrrhizin =} 445.5mg/kg,
caffeine and sodium benzoate BB I 662.5me/kg,
ephedrine hydrochloide+ glycyrrhizin »}498.0mg/kg.
ephedrine hydrochloride BB # §85F 515.0mg/kg ] o}
B strychnine nitrate, physostigmine salicylate
picrotoxin ol A & Ftkel WA H ¢l 3 caffeine and so-
dium benzoate $} ephedrine hydrochloride o] 4= #
#eol =28 s ek

4. Glycyrrhizin & #E#EH ¥ &R BOEHRE

strychnine nitrate+
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Table. 14. Meyer's reaction of alkaloidal solution mixed with glycyrrhizin.
———— ______ Solution (ml) |Glycyrrhizin| Glucuronic | Dextrose Tragacanth| Saponin Water
Alkaloid | 7 0.2% acid 0.2% 0.2% | gum 0.2% 0.2%
0.1 % 0.5ml 0.9%—3 %gg;g
el 0.8(+ .
Aconitine 3.0(—) 3.5(—) 3.0(—) 3.5(—)
0.01% 0.2ml 2.0(+) 3.0(+) 2.5(+) 3.0(+)
0.2 % 0.5ml 1.4%—% ggEI%
C 1.3(+
Strychnine nitrate 5.5(—) 5.5(—) 6.0(—) 7.0(—)
0.01% 0.5ml 5.0(+) 5.0(+) 5.0(+) 6.0(+)
i P 2.0(—) 2.5(—) 2.4(—) 3.0(—) 3.0(—) 3.5(—)
Atropine sulfate 0.1 % 0.5ml | Jigc. 5 | 9uc+) | 23(+) | 20(+) | 25(+) | 38.4(+)
Morphine . 0.4(—) 1.9(—) 1.8(—) 0.9(—) 0.8(—) 1.8(—)
hydrochloride 02 % 1.0ml 0.3(+) 1.8C+) 1.7¢+) 0.8C+) 0.7¢+) 1.7C+)
WA == #/mAg et sl et

5. Glycyrrhizin 3% o1& fnksr 42l glycyrrhetinic
acid ¢} glucuronic acid of 3 #fEEWS] FHS L
e HE o EfEEe glycyrrhizin ST E#8 HE
Liss

6. Fes® 2 glycyrrhizin 7 7to] mouse ol RAKRHR
shed Mot @iBelu K THSRE %7 gt

F2#m (LRERE

i1

ki S EsE R K3 glycyrrhizin & o] - £
Mol sl A e 2 BIEEE BTl ® o= g
of ¥l 2 KRS WAzl wheba] FHEE
olof) ¥f&t {EMBIES %M aA glycyrrhizin o] & g%
3} complex & MR- B e =3 o2 HE ¥
fRIE el ZEHET A=tz BRsled #ik alkaloid
9} alkaloid & G743t 28 %] ¥t Meyer K
¥E, ammonium reineckate LRI KT EE 2
titration 3ol {£3le] glycyrrhizin o] £ fsEHe] ¥R
B EHel BES vAE BBRERS A7 & 8t

#3e wholuh,

S

REMHE ¥ REHE

1) %% alkaloid %ol glycyrrhizin & Angl-g = <
Meyer Kol glol A = ILBKIEC Bkl A yE &
Moz sibsls glycyrrhizin o B8 HERFA K
BlEzslr = —EEe alkaloid ¥kl Wikiez gly-
cyrrhizin KRS MEE & o] Meyer RIEE #lZ2st
gt

2) Alkaloid ¢} glycyrrhizin & E4# alkaloid &
ammonium reineckate YRR LE-S A LHAER

3) #%& B fon ol glycyrrhizin & ¥R & £E&
B ion ¢ MEREREL A% 2 LS B
o}

4) Ephedrine, cocaine, atropine, caffeine, aconi-
tine, strychnine %] 43 4:%% scopoliae rhizoma
2 aconiti radix o #HEel glycyrrhizin & #Ehnd
Ak HHig el alkaloid o & N/100 sodium hy-
droxide 2 H#Is+L .

5) Alkaloid %ol glycyrrhizin %S ME€ =
o HEMMLE BEG

® B K &
1) Meyer &

4% alkaloid g&wioll glycyrrhizin Y-S stz #
=2 A glucuronic acid, dextrose, tragacanth gum,
saponin, water %% #iZkifez My -g )¢ Meyer
FREN lolA o R ECl Bitholl A e fatho 2 38
Fuj o] FYERS B oF H 14K 2o

Table 15. Meyer's reaction of aconitine solution

mixed with glycyrrhizin solution

Aconitine Glycyrrhizin Meyer’s
solution(ml) | solution(ml) reaction
1 1 H#
1 2 +-
Experiment 1 3 +
1 4 —
1 5 | —
1 5 (Water) -
Control i 10 (Water) ’ &

Concentration: Aconitine 1.0mg/1.0ml;Glycyrrhizin 1.0mg/1.0m}
Bl %% alkaloid el glycyrrhizineo) {K3ls
Meyer [KHEe| Ixthitd & BRMER HEBES &
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& glycyrrhizin o] BEsIA Meyer RIES B#d & &
EE 4 3} glycyrrhizin o] Meyer 3 3%of £ alka-
loid ¥l =A== #Ee 133 2ot

i) Aconitine: Aconitine %ol glycyrrhizin %%
< & =9 Meyer KER ohg HF15Fe Avh
o|® aconitine | EE+E 1.0mg/1.0ml,
9 EE+E 1.0mg/1.0ml o] o},

(ii) Strychnine nitrate : Strychnine nitrate %¥%
of glycyrrhizin & S o9 Meyer REES }
S #16FsF 7). o|w] strychnine nitrate ] &R
+ 1.0mg/1.0 ml, glycyrrhizin 2] &+ 1.0 mg/1.0ml
o} e},

Table 16. Meyer's reaction of strychnine nitrate

glycyrrhizin

solution mixed with glycyrrhizin solution.

Strychnine nitra-| Glycyrrhizin | Meyer’s
te solution(ml) | solution(ml) | reaction
1 1 H
1 2 H
Experiment 1 3 +
1 4 —
1 5 —
1 5(Water) i
Control 1 10(Water) H

Concentration: Strychnine nitrate 1,0mg/1.0ml °
Glycyrrhizin 1.0mg/1.0ml
iii) Atropine sulfate: Atropine sulfate ¥l gly-
cyrrhizin JFRE MP-& = Meyer REL 5 17 Fet
7}, eoluf atropine sulfate o] EEE 1.0mg/1.0ml
glycyrrhizin 8 EE ¥ 1.0mg/1.0ml o] o},

Table 17. Meyer’s reaction of atropine sulfate so-
lution mixed with glycyrrhizin solution.

Atropine sulfate | Glycyrrhizin | Meyer’s
solution(ml) solution. reaction

1 1 i

1 2 H

Experiment 1 3 +H

1 4 +

1 5 —

1 5(Water) i

Control 1 10(Water) H

Concentration: Atropine sulfate 1,0mg/1.0ml
Glycyrrhizin 1,0mg/1.0ml

B L3 1.0mg/1.0 ml B £ alkaloid %% 1.0ml
o] %% 1.0 mg/1.0ml glycyrrhizin %K 4~5ml & fn
3} Meyer ZfEe] Bito g vhebde}, ofo) Kol #

Wz A glycyrrhizin 3 Fl&e KE m
Kol fitkeoz thepdeh

2) Ammonium reineckate i %5t H&EFRS©

Alkaloid ¢} glycyrrhizin & E4&43% #% alkaloid &
ammonium reineckate(ammonium
diammonochromate) & {5t} LEER

ojw fFfE REL &4 Ak

i) Ammonium reineckate ;2% : Ammonium rei-
neckate 2.0g 2 K 100.0mlo] 1540 2 #E#sH
R o WK AN MR 42 AR
el ot

ii) %% : Ammonium reineckate RXZ& 2.0ml o] XK
£ jndte] 1L = e

iii) 1.0% sulfuric acid

iv) 77418 acetone

v) Alkaloid #&#% : Alkaloid 88 1.0% sulfuric
acid o wfE3te 1.0mle) 2.0mg 7} SEH =5 Ao

vi) Glycyrrhizin 5% : Glycyrrhizin ¥7Rk-& ik
WA wReges 1.0mle 1.0mg &HEHZE 3%
o}

IR ERIER

Alkaloid E#% 1,2,3.4.5mlE %4 80ml<] beaker
of Y3 1.0 % sulfuric acid & Jnstd 10.0 ml e}
o] beaker & Ky kol 4] fnifstd A £k ammonium
reineckate %% 2.0ml-& fuskel 3050 EigsidA
0°C 7A7hel R B ile ERAAT. o Uil
< glass-filter 2 A3 5.0ml 9 ZKEKZA 2[E %

24 Meyer

tetrathiocyano

a5t

et B K-S 5ERE KEd # tHEE acetone ol
VERA A 10.0ml = 3 =S HEREEl %4 spectro-

photometer 2 Wik 525 mu o+l WMXEE WE
gk,

Alkaloid ¢+ glycyrrhizin E& %4 alkaloid % :
alkaloid FE¥EW5 1,2, 3,4, 5 ml o] %% 1.0% sulfuricacid

= ppsted 10.0ml = & #% glycyrrhizin & £4%1.0ml
1.5ml =& 2.0ml &% et #igelA 1M HES %
PR kel MtEE WEsisch  Alkaloid-gly-
cyrrhizin B &S alkaloid izl olA = BKEEE
fEe o5 #3M, H4E, HOM, L GEﬂﬂ- Zet.

B0 strychnine nitrate ] glelAl A&l glycyrrhi-
zin & e BE fES 4 o€ alkaloid o] &el A
=w glycyrrhizin & gl B¢ 45 Biggs) wi2
o}, K& alkaloid &eo) W& &5 Mdse i A
o}zl t}. MEEel glycyrrhizin o] strychnine nitrate

o B#e Fol WEE 4 9l strychnine nitrate &2
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w0 ——— Strychnine nitrate
o - Strychnine + Glycyrrhizin 1.u mg
g ~—— - Strychnine +Glycyrrhizin 1,5 mg
Cl R
3 e
§ A
o
A
02 g
o]
X —r T
0 2 4 6 3 10

Milligrams of Strychnine nitrate

Fig. 8. Calibration line for Strychnine nitrate in
Strychnine=Glycyrrhizin solution by ammo-
nium reineckate at 525 my (25°C)

Atropine sulfate

--------- Atropine + Glycyrrhizin 1.0
— —— Atropine + Glycyrrhizin 1,5

[=)
=N

ng
g

Optical density
o
[¥8)

o
~o

0N

a 2 4 6 8 10
Milligrams of Atropine sulfate
Fig 4. Calibration line tor Atropine sulfatc in Atro-
pine Glycyrrhizin solution by ammonium
reineckate at 525 my (27°C)

- Aconitine
. --==---- Aconitime +Glycyrrhizin 1.0 mg
B U3 —~—— Aconitine +Glyoyrrhizin 1.5 mg
°
o
3
~
3 02
0.1
" ~ M J N A
0 4 6 ] 10 12

Milligrams of Aconiiine

Fig. 5. Calibration line for Aconitine in Aconitine-
Glycyrrhizin solution by ammonium reine-
ckate at 525 my (29°C)

------ ~—— Cocalne hydrochloriae E
- Cocaine + Glyeyrrhizin 1.0 mg.
————— Cocalne +Glycyrrhizin 2.0 mg

@D
[N

Opticsl deumsity
o fo)
~ [
\v\ A
AN
AN

01

e 2 4 6 8 10
Milligrams of Cocaine hydrochloride

Fig. 6. Calibration line for Cocaine hydrochloride
in Cocaine-Glycyrrhizin solution by ammo-
nium reineckate at 525 my (26°C)

WAE kel ol 942 {2 strychnine nitrate
2 Eie] B& 45 Eisdl

Atropine sulfate o] 4+ atropine sulfate 2] ol
A &4E glycyrrhizin &z A WES 4 9+ atro-
pine sulfate ] fie] A= e glycyrrhizin & i
o] BESE BiEK3 md =

Aconitine o] 4 & aconitine fro] HE& wolx gly-
cyrrhizin #HEINEA WET 4+ Y+ aconitine Fo] #HTF
Mg Fojrt.

Cocaine hydrochloride o) 41 = glycyrrhizin #iSinE
A JES 4 9l cocaine o ol EHF WA co-
caine 8] Hio] A& wlol & WA el B FEIA &
2%kt

—fy o= alkaloid fitel @55 glycyrrhizin
= (A% alkaloid Mg o] ¥WRMERIHR Wl &
#7t 98¢ glycyrrhizin & —@Hutel @hnskxl %R
2024 alkaloid-glycyrrhizin §#¢& el Qei A Hi
fhe 2 glycyrrhizin §9] #d =2 [H3le] alkaloid of =]
A= el AojAd MG Fukizlch

3) Glycyrrhizino| alkaloid ;bR s3E0| DiXl= BB

#%# alkaloid o] glycyrrhizin & g % Meyer 3t
#e]1} ammonium reineckate ABES HIFITIS yhik
RIS Hia #iR glycyrrhizin & #Eskd glycyrr-
hizin o) 3% alkaloid ol fiEflste] HIRITHES BES
Fohx A= v —88 glycyrrhizin Flre] IRl
oW e ulAA b Aitsol glycyrrhizin o]
£ M4 lono viA = BES B

ERBIE 2 REE o3 2o oiwl glycyrrhizin
HIK-E 100.0ml 2 100.0mg & SHA gt
i) Fet** ion:Fe 7} 1.0% 4743 ferric chloride ¥5#
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0.1 ml o) glycyrrhizin % 1.0ml & 3z HE=
X 1.0m! & M £% dithizone 2 Msh] gly-
cyrrhizin & @ EEKel AL Wilel 4717 %
o1} Kkgsmol QoA e Efao] el WB.

ii) Cu*t jon:Cupric sulfate & {FMste] H—7 ik
o2 alizarin-& #Fmak glycyrrhizin @M
PELEC T KBS REACZ BAL

iii) Zn** ion:Zinc sulfate & fHfisle] M—7 JiEse
24 alizarin ¢ @Mty R = 2ol KEd 23
L

iv) Al*** jon: Aluminum chloride & {#f sl H—3
FHke 24 aluminon & 3k glycyrrhizin #Ehn
e REyhiol Wk: KK kRl Ao
KxEE ddh

v) Hg** ion:Mercury bichloride & {3l H—3
Fy:o 24 dithizone & sl glycyrrhizin #n
e Aapme] el Aol Iste HT BE X
I} HERE BEA R

vi) Cr++* ion:Potassium chromate & fA3te] [[l—
& Fk o 24 aluminon & M3 Fifle] F—sHAl
Freaptiel B
Bl Fe ion Pstol Al = glycyrrhizin #EmEA fied

ot 9 omz Hgtt jon o] 4yl Meyer hgolrt

Cr*++ ion o] %42l ammonium reineckate 3AZEH#3

o #ato glycyrrhizin o) HEHHE vIAA 272

= B
4) Glycyrrhizin 0| &# alkaloid 2| titration 0

n|Xes E¥

i) Ephedrine: Ephedrine hydrochloride 1.0g &
Hated KK 5.0mlol %A 71 # sodium hydro-
xide 0.5g & & # chloroform 10.0 ml 2 3 EhiH

Table 18. Titration of Ephedrine solution ‘mixed
with glycyrrhizin

Concentration o | sample b | /A0 o
0 3 4.90
0.01 3 5.45
0.02 3 5.45
0.03 3 5.45
0.04 3 5.45
0.05 3 5.50
0.06 3 5.50

el o] MHEKS &3 5.0mle AEAKZ 3 X
R % o] HHEE 78553 RBREAL G5 °l
o] %% FXM@AK 20.0ml 2 2FRY M 25°Col
A RED % kEmEs de BTl glycyrr-

hizin %5#(0.01 g & 50.0 ml o] YA A —EREE
et RS B REAS B —E8(0.0ml)
ozsha 2ER BEHE AR Yt RBR &
3.0ml X< Hsted N/100 sulfuric acid —@&5(10.0
mD-< 3 # BFe N/100 sulfuric acid & N/100
sodium hydroxide = st el olwl g2
A= bromothymolblue & A3t REKEE
18 & 2}

ii) Cocaine: |- ephedrine 3 F—3 o2 s3I
ow] o MEREE $19RS 2

Table 19. Titration of cocaine solution mixed with

glycyrrhizin
Concentration of N/100 sulfuric
glycyrrhizin (%) | Sample (mD | 554" i)
0 3 2.0
0.01 3 1.8
0.02 3 1.8
0.03 3 1.8
0.04 3 1.8
0.05 3 1.8
0.06 3 1.8

iii) Atropine: I-i¢ ephedrine 3} {—3% HfFox 3
don o JE HRE F20%KD A

Table 20. Titration of atropine solution mixed
with glycyrrhizin.

Coneentration,of | sample ) | /300 e
0 3 3.6
0.01 3 3.5
0.02 3 34
0.03 3 3.4
0.04 3 3.3
0.05 3 3.3
0.06 3 3.2

iv) Caffeine: I3t ephedrine 3 -3 #HfFoz 3
govn o JERREE # 21K 2t

Table 21. Titration of caffeine solution mixed
with glycyrrhizin.

Smnions | semoe o | VAP o
0 10 10.5
0.01 10 10.5
0.02 10 11.0
0.03 10 11.5
0.04 10 12.0
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v) Aconitine: Aconitine 0.05g & 7ZEA # 90.0ml
o BRI #% o WS 745389 glycyrrhizin
#H(10.0mg/ml) 2 £4 1,2,3,4,5,6 ml & 3+ # &
% 5% tndle] 2RL 100.0ml 2 Sk #4045
st 2050 KBS % 4 5.0 ml E el N/100
sulfuric acid 5.0 ml X% stz N/100 sodium hy-
droxide = #Jlstele}. olwl 577382 bromothy-
mol-blue & AN = MEKREE H22ES
Z2.

Table 22. Titration of aconitine solution mixed
with glycyrrhizin.

Concentraion of | Sample iy | N/100 st
0 5 0.2
0.01 5 0.2
0.02 5 0.2
0.03 5 0.2
. 0.04 5 0.2
0.05 5 0.2
0.06 5 0.2

vi) Strychnine: L3¢ aconitine 7} [6—3} #fFoz 3}
Hom 2 ME/KREE He3ES o).

Table 23. Titration of strychnine solution mixed
with glycyrrhizin.

oncenraton o | Samplecm | N0 soi
0 5 0.50
0.01 5 0.45
0.02 5 0.45
0.03 5 0.40
0.04 5 0.40
0.05 b 0.35
0.06 5 0.30

J strychnine 3} atropine ol 4] &= N/100 sulfuric
acid ¢ ml #7} glycyrrhizin o] ®fmEA WA s =
f@ige] glek, o] A& glycyrrhizin o} $ginste] whel gs
fepel WA 2A grpel strychnine 3} atropine o}
Bt £%& BAEALE BRIt 22v cocaine 3}
aconitine ol A & B##E FEA X313 Lephedrinesy
caffeine of 4] &= @inslE el et

5) Glycyrrhizin o £##H#&0 0|X= 28

i) Scopoliae rhizoma(B=E/H): EEREIEFE 100.0
g ol 75K 500.0ml & st 30°C @urrpel # 28
M Bk sty Wik BEREEK 5002 &
b HEstAs. o] HBfES 4H RESG T FH1}

o} ¥ 10.0mlel] ¥ ammonia solution 1.0ml! & #n
3l3 chloroform 30.0ml 24 3@ #Ested o] chlo-
roform K- &t KEEHEA A% N/100 sulfuric
acid 10.0 ml & fnslx indicator 2 bromothymol-blue
1% tated N/100 sodium hydroxide 2 ifsls
= Bkl BEe A fiskgeh. olwl N/100
sulfuric acid %5 -S 300.0 ml/L 41¢}.

AR glycyrrhizin & WML A alkaloide]
S BEEMEFE 100.0ml & Kl oo BWER
K 20.0 g 2 tnsta glycyrrhizin )RS mmstd =] B
Bl glycyrrhizin Fg-& 22 o} &4 FildA 58
Ml Es s WB% BE % 10.0ml & Estd # am-
monia solution 1.0mlX& 3tz chloroform 100.0
ml 2 {E¥E&S #% chloroform J§ & /rHisle] S5eae] 7&5
A7 # bromothymol-blue 1i#%¢ inslz N/100
sulfuric acid 10.0ml & mnsled N/100 sodium hydr-
oxide WIS F el ojw o] KiRE o 24 Fo} e,

Table 24. Titration of extracted solution of sco-
poliae rhizoma mixed with glycyrrhizin.

Concentraton of | samplogm | /109 stri
0 10 3.0
0.01 10 3.1
0.02 10 3.1
0.03 10 3.1
0.04 10 3.1
0.05 10 3.1
0.06 10 3.1

i) Aconiti radix(¥&): L3 scopoliae rhizoma
oF Fl—3 ke Hfrstg o] Bifafvsike N/100
sulfuric acid 8% & 390.0 ml/L o] =}, o]wjo] fhip
25K e}

Table 25. Titration of extracted solution of aco-
niti radix mixed with glycyrrhizin.

Concentraton of | samptecmiy | N0 sulfri
0 10 3.9
0.02 10 3.9
0.03 10 3.9
0.04 10 3.9
0.05 10 4.0
0.06 10 4.0
0.10 10 4.0

Bl scopoliae rhizoma 2} aconiti radix ¢] 4=Z&HkH
Wl glycyrrhizin 2 FEMAS Wl Z BEE 2 4 ¢
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Qo —ER IS BRA 13}5’&‘4
: 6) Glycyrrhlzm w0l alkaloid ,a2§0||
e a8

Aconitine ephedrine, atropine, cocaine, strych-
nine & % 100.0 mg/20.0 ml & st} &% 3.0ml & WK
sla 7)ol glycyrrhizin 100.0 mg/100.0 ml ¥ %
%3.0ml 4 pisk strychnine ¥sel A& el HB
shgl ot ok alkaloid ofl A& L7} gt 23 2E
strychnine el A€ w4 2.0mlX 7EF I 3hed
glycyrrhizin g¥-¢ %% 0.2, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0
35ml & makgw wh glycyrrhizin gsiEel WMES] H
o) whe} WEEE WM B4 wokeh wEhA R
alkaloid ¥ strychnine gt-& #i# glycyrrhizin 3t o
BEEe) Qo AL BET 4 ok (F26HR.

Table 26. The turbidity of strychnine solution
mixed with glycyrrhizin solution.

EiE 0

Stycbaine | Sz | uniaey
2 0.2 —
2 0.5 +
2 1.0 +
2 1.5 4
2 2.0 i
2 2.5 Precipitate
2 3.0 Precipitate
2 3.5 Precipitate

Concentration: Strychnine  100.0 mg/20.0 ml
Glycyrrhizin 1000 mg/100.0 ml

ISR ER

%7 alkaloid ¥5¥ge) glycyrrhizin TS Wik R
g ewe] Meyer K-S %% alkaloid el A B
s pEls) o] patk e = vielel. olw MR glycyrr-
hizin 3 [F¥Ee glucuronic acid, dextrose, traga-
canth gum, saponin % ¥§Re o1& wmstA &<
alkaloid K 7o) & #HEel QLo1A vhehdE Meyer K
fEst i @med %ok

%% alkaloid ¢} glycyrrhizin & BEAZD % K
WHEELA 3o 3% alkaloid Fi-& ammonium reineckate
WA e et MLAERT KR strychnine ni-
trate ¢} atropine sulfate of A &= glycyrrhizin HEinE B
3 alkaloid B9} WA 7t (EREA DA A& Bl et
o EES D W glelAd: ERE W7 Wl
o}, Aconitine o A= glycyrrhizm winz "I ER
EolAds EF BAsE EEE el BEEAdAE
%£E FEI HEESS L. cocaine hydrochloride o} 4 &
=5 g Egle. B alkaloid ¢ glyeyrrhizin & BE

300

2w glycyrrhizin o] alkaloid ¢} R3] BIES 4
g1t alkaloid o] o] MAHHQha s ol o e
B2 alkaloid FRoEREEY 45, glycyrrhizin ¥
ol B&+% EEI

Glycyrrhizin o] alkaloid £ Ba3El =) X & &S 2
Ad glycyrrhizin FEmEs Hg ion o]y} Cr ion oA ¥
Mol g KES Yo7 Aoz »jFof Hg ionel
R Meyer %ol Croione] FEEIr<l ammo
nium reineckate SAZEH o) ¥l glycyrrhizin o]
EEEEe vAEs de iz gvtn ARl ke
glycyrrhizin ZEhRs alkaloid & 8%kt glycyrrhizin
o] alkaloid o} KmEste] ThiBEfEC] RS MELdeta
B

Glycyrrhizin o] #£F3EHo) =1Ax PEE titra-
tion Pio. 24 ##zg3led strychnine 3} atropine ol A+
N/100 sulfuric acid j3g&e] WA= g o2 strych-
nine 3} atropine 9] &/} BT Az & 4 3o
ephedrine 3 caffeine o A& N/100 sulfuric acid
iR BT |z gle=E ¥rh ephedrine 3} ca-
ffeine ¢] B/ £ T @AY & 4 3lov cocaine
3} aconitine o A= FiLE & 4 glom ARl —E
3 S 37 %egrl. =8 4 % scopoliae rhizo-
ma 9} aconiti radix BN E & BhE £ 4 8l
9t}. Alkaloid ys¥iel glycyrrhizin FRE BAT ol
strychnine o A 5} o] dolde 2 strychnine o} A}
= B doldg ¥ 5 931‘4

Glycyrrhizin o] 34 = A & $#S 5
o) Kbl 1ol A —parel interaction ol B H%
= #4520 Neish® & caffeine o] naphthylamine,
sulfapyridine, sulfathiazole ¥ Hiffiel Yubt& wa
3= aromatic amine & VRS W@t #HES
91 2. Higuchi % caffeine 3 benzoic acid % ben-
zoate ion®, salicylic acid, salicylate ion % butyl-
paraben,?® benzocaine, phenobarbital g barbitalz®
#50) interaction & Wi, KEEE T ¥ BRESN
B0z FEpsted complex RS WA Higuchi
s #e N, N, N, N-tetramethyl phthalamide %
o] p-hydroxy benzoic acid, salicylic acid, cbloram-
phenicol 2 phenol 2 Kol AI¥HE =& Tl com-
plex & W5t 2 Beal® 2 nonionic surfactant,
#mstel caoe aloe & Hithis
anthraquinon glycoside <} #73 anthraquinon £
Higo] et sl o] W™ NIRRT
#yEq) saponin o] HEEMRS S WRES BMAZS
o @wEsge. kK #HER Kk glycyrrhizin 9|
#MEBEme] ERE vIAE TBRERT HRRES EMm

cathionic surfactant &
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£ WS Fkslg edl o) BEEE B4 i
Waral A wt wiel ol KHFEWe] glycyrrhizin #
. complex & W3l BMEA vlA BHor B
=t}. o] complex = HEfgol v} it alkali o] #3led A=
SE 7] Ao 2 titration o v & ERE RET
4 ¢1¢) o1} ammonium reineckate iA3%o) 1} Meyer 3%
23} 7o alkaloid T EAEES] ¥islol A & JigWS W
x| okoro 7 Wi IRMRES viebd Ao R B

¥ 0®
Glycyrrhizin o {efnol #alo] (BERAA
7 73e ke A

1. Glycyrrhizin & % alkaloid off 3lo1 4] Meyer
HES Rkt

2 Ammonium reineckate ®#%Ee 2 glycyrrhizins}
alkaloid B&W S alkaloid & HAERT &R strych-
nine nitrate, atropine sulfate ol A+ #4> 3k fainiol
9] a. aconitine, cocaine hydrochloride o gle1 A& o}
trel sl Aol

3. Titration ¥:2. 2 glycyrrhizin yE#del  fRfk
Bz phE alkaloid £ ME #E strychninest
atropine o] A = Hi% 3 #4, cocaine 7} aconitine of
A BMLS BEA E3tg 3 ephedrine 3 caffeine
oAl #T = ot

Scopoliae rhizoma 9t aconiti radix o HhiHE& ol 4
= BEMest A9l

4. Glycyrrhizin # %%f alkaloid & TiERAIH
strychnine of] gle] 4=k JLBK g} Hebtet.

5. LR g5z glycyrrhizin & #&fig%=t com-
plex & WIRstel L wEMECl BHEE =gz BEH
et

- ]

plEe BER P ABREBRERE fHadhd gl
cyrrhizin & #&%& alkaloid ¢ complex & sl &
mEEs Wb =X B o BRy BBz
A mouse ¥ & ficl B BEH W =& HRE
Baet e iEHe —33ch. webAl glycyrrhizine] 4
5% 2) mouse HFEZ v]A = BHEE glycyrrhizin
o) complex BKe 2 K3 frielalx Bkisd

(RBTFRS HEs 54 REBHR R HEEE
ol Al MBS #oe gt 2 Bt FA HE
Bitrel BRFE sl FA BE SRR Sk
wHste vhgivet)

ABSTRACT

Effects of Glycyrrhizin on Mortality Rate
of Mouse Challenged with Poisons

Dong Soo, Kim, M.D.
Department of pharmacology, College of Medicine,
Seoul National Universily, Seoul, Koreca

(Director: Prof. Jin Sup, Oh, M.D.)

It has been suggested that glycyrrhizin, the active
principle of Glycyrrhiza, has the antidotal action
against various toxic substances. The effects of gly-
cyrrhizin on mortality rate of mouse challenged with
various poisons were evaluatcd. The chemical studies
were also carried out to determine the action mecha-
nism of glycyrrhizin. Following were the results:

1. Oral administration of glycyrrhizin resulted in a
marked decrease of mortality rate of mouse challen-
ged with strychnine nitrate, atropine sulfate and
physostigmine salicylate, while no effects against aco-
nitine, morphinc hydrochloride, arsenic pentoxide
and ephedrine hydrochloride.

2. Intraperitoneal administration of glycyrrhizin
resulted in a decrease of mortality rate of mouse
challenged with strychnine nitrate, physostigmine sali-
cylate, picrotoxin, tetradotoxin, diphtheria toxin and
tetanus toxin, especially in strychnine and physostig-
mine poisonings. However, no effect was observed
against cocaine hydrochloride, atropine sulfate, aco-
nitine, morphine hydrochloride, digitoxin, procaine
hydrochloride, barbital sodium, histamine diphosphate,
mercury bichloride and arsenic pentoxide.

The mortality rate of mouse challenged with ca-
ffeine and sodium benzoate, ephedrine hydrochloride
and tolazoline hydrochloride was, on the contrary,
increased.

3. Fifty percent lethal doses of mouse were: 1.555
mg/kg with strychnine nitrate alonc, 2.295 mg/kg with
strychnine nitrate and glycyrrhizin, 0.950 mg/kg with
physostigmine salicylate alone, 1.285mg/kg with phy-
sostigmine salicylate and glycyrrhizin,6.39 mg/kg with
picrotoxin alone, 8.14 mg/kg with picrotoxin and
glycyrrhizin, 662.5 mg/kg with caffeine and sodium
benzoate alone, 445.5 mg/kg with caffeine and sodium

benzoate and glycyrrhizin, and 515.0 mg/kg with ephe-
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drine hydrochloride alone, 498.0 mg/kg with ephedrine
hydrochloride and glycyrrhizin,

4. Similar effects were also observed in mortality
rate of gold-fish.

5. The effects of glycyrrhizin were compared with
those of glycyrrhetinic acid and glucuronic acid,
hydrolytes of glycyrrhizin. The principal action of
glycyrrhizin appeared to originate from glycyrrhizin
molecule itself.

6. Slower absorption of Fe$ in mouse occurred
when the mixture of isotope and glycyrrhizin was
given orally, while no difference in the rate of absorp-
tion was observed upon subcutancous administration.

7. Glycyrrhizin was very active in blocking Meyer’s
reaction of various alkaloids.

8. Glycyrrhizin appeared to decrease the detectable
amounts of alkaloids precipitated by ammonium rei-
neckate; to a greater extent in strychnine nitrate and
atropine sulfate, and to a lesser extent in aconitine
and cocaine hydrochloride.

9. When glycyrrhizin was added to the saturated
alkaloid solutions, the changes in solubilities occurred;
considerable decrease in strychnine and atropine, no
changes in cocaine and aconitine, and slight increase
in ephedrine and caffeine.

10. When glycyrrhizin was directly mixed with
various alkaloids, precipitating reaction occurred only
with strychnine.

11. From these chemical studies, glycyrrhizin ap-
peared to form complexes with various agents and to

exert influences on their solubilities.
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