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Studies on the Hypocholesterolemic Activities of Glycyrrhizin
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Department of Pharmacology, College of Medicine, Seoul National University

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

Glycyrrhizin, an active constituent of Glycyrrhiza, was chemically extracted and its
hypocholesterolemic activities were studied in rats.

Following were the results:

1. The Sprague Dowley rats fed with the standard diet were divided into 4 groups,
50~60 in each, and glycyrrhizin was given in doses of 0(control), 0.5, 1.0 and 2.0mg
per 100gm body weight daily for 10, 20, 30, and 60 days. Glycyrrhizin showed more or
less the hypocholesterolemic activities in all animals. All of the animal groups to which
1.0mg and 2.0mg of glycyrrhizin were given died before 60 days, while no mortality
cases was noted in the group to which 0.5mg of glycyrrhizin was given.

2. Cholesterol administration induced hypercholesterolemia in all experimental animals,
however, simultaneous administration of cholesterol with 0.5mg of glycyrrhizin suppres-
sed the rise of the total serum cholesterol levels.
until 56 days, while the latter did.

The former group did not survive

3. Glycyrrhizin also suppressed the cholesterol biosynthesis and incorporation of cho-
lesterol in the liver tissues.

4. Glycyrrhizin induced the increase of the fecal excretion of the sterol compounds.
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(Fig. 1)
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(Table 1) - Standard diet

Wheat Germ «ceeeeeesesveevmmminineciininnn, 40kg
Dried skimmed milK --reerreeeessasersens SRR 10kg
FUSH MMEAL -ovveeerrerremrmunnmmnacsiasasionerennonass 17kg
BOME MEAL-wtveveernvrmnrsoreasaeaseerameesanensraesaneees kg
RicCe Bran- - -ccrerrverirrreeiniiivieniiieienienaiien. 40kg
Soybean meal- -« -sssrrrmrarererinnianniariiens 30kg
TWheat grits.r-seererereermrrmeriinniioeniin.. 60kg
Jodized Salt trevereeeerrrrrversmreionmeiiaieierieeisenss 1kg
NOPLOSOL++e-rrserseseersermrsnesesietsnasssr s svenmnseens kg
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o 2.0mg/100gm B. W. %9l 4% o= &A% 50~60w}
=14 Eaetgeh. eI BesaEn, A% 108, 200,
30H, 60He| %45 10v}e]4 decapitationdled #1m, i
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(Tabel 2) Total Serum Cholesterol Levels in
Normal Rats fed with Standard Diet

(Unit.. mg %)

Rat No. 1day i ‘lodays  30days  60days
1 112 120 122 118
2 120 115 118 120
3 122 121 112 120
4 118 112 120 115
5 117 120 119 116
6 121 125 120 125
7 115 118 115 120
8 122 119 120 118
9 112 121 11}6 120
10 127 118 120 125

Mean 118.6 118.9 118.2 119.7

Standard 156 1138 '+ 9.6 156

Deviation —°°

(Table 8) Effect of Glycyrrhizin(0. 5mg/100gm
B.W.) on Total Serum Cholesterol
Levels in Rats (Unit. mg %)

Rat No. Before 10 20 30 60

admin. . days days days days
1 120 1106 105 100 90
2 122 118 100 95 85
3 119 109 98 90 90
4 123 115 97 97 90
5 116 108 105 100 87
6 120 119 100 100 95
7 115 100 100 98 90
8 120 115 102 105 87
9 116 103 87 85 80
10 120 102 98 90 90
Mean . 119.1 109.9 99.2 96.0 88.4
Standard
Deviation £8-7 £ 9.2 £10.2 9.8 +10.2

3, 4, 5%A Liwel 7o) glyeyrrhizing &
g we £R7} gk B 3% 4 & glycyrrhi-
zin 0.5mg/100gm B.W. S g Fe s 4 EEHERT, 8
g% 108, 208, 30H ¥ 60H= £4% SHEe] AA
SEgk #E 119,148, 7mg9%, 109.9+9.2mg%, 99.2+
10.2mg%, 96.0+9.8mg% % 88.4+10.2mg% 2 A4
WERE 10 6= BWRH sl # 10% ET= 3,
20H6= # 20%, 30HAE # 25%, 60BE #

(Table 4) Effect of Glycyrrhijzin(1. 0Omg/100gm
B.W.) on Total Serum Cholesterol
Levels in Rats(Unit. mg %)

Before 10 20 30 A 60
Rat No. oamin. days days days days
1 121 115 95 86 86
2 125 116 92 82 78
3 118 110 07 78 —
4 117 11 00 9% —
5 120 100 9% 82 —
6 120 105 87 90 —-
7 119 116 102 80 —
8 121 115 100 2 — —
9 120 105 8 - -
10 120 98 100 — —
Mean  120.1  109.1 97.6 83.5 —
Standard
Deviati’oni 56 + 7.8 +11.2 +£10.5 —

~ o

(Table 5) Effect of Glycyrrhizin(2. 0mg/100gm
B.W.) on Total Serum Cholesterol
Levels in Rats(Unit. mg %)

Before 10 20 30 60
Rat No. admin. days days days days
1 121 105 98 . 80 —
2 118 105 100 90 —
3 115 95 80 86 —_
4 120 108 98 - —
5 125 100 80 _ -
6 119 87 95 — —
7 120 100 86 — —
8 118 100 100 — —
9 122 115 97 —_ —
10 122 117 — — —
Mean ©120.0 103.2 92.7 — —
Standard
Deviation + 4. 6 + 7.2 +11.2 — -

309%2) 1MyEPy total cholesterol®®] ETE Hksly
2. #4Ed] glelAE glycyrrhizin 1. 0mg/l00gm

B.W. & et vl e, BBk 108, 208, 30

B 2 60H=Z &% 120.1+5.6mg%, 109.1:7.8mg%,
97.6+11,2mg%, 83.5x10.5mg% A1 608 6] 7FA =
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(Fig. 2) Effect of Glycyrrhizin on Total Serum
Cholesterol Levels in Rats.

#6324 A= cholesterolwt 4 0 50mg/100gm B. W
E BRI Bro ) WA, WK 1A, 281, 428,
S6RZ SEel AA WEd HE AF 120.6£8.4
mg%,412.1+22. 8mg %, 1013.5+46.2mg% 2 1165.5
+62.5mg%o] I 42H LU A B 90%0L ko)
st o mz Pl Rulggsisich o)) thate 7
%ol 4 = cholesterol 50mg/100gm B. W, ¢} glycyrrhi-
zin 0.5mg/100gm B.W. S 450 B oz A A
R, BYERAS TH, 141,280,420 o 560 = 6f WEst

(Table 6) Effect of Cholesterol (50mg/100gm

B.W.) on Total Serum Cholesterol
Levels(Unit. mg %)

Rat No. 200" fays days days davs
1 122 415 1015 1250 1200
2 118 420 985 1380 -1000
3 120 385 1000 1115  —
4 121 455 895 980 —
5 119 395 985 1050  —
6 123 420 990 1115 —
7 125 435 1050 1200 —
8 118 398 1115 1215 —
9 120 388 1125 1350 —
10 120 410 975 1000 —
Mean 120.6  412.1 1013.5 1165.5 —
standard g4 4 938 4462 +62.5 —

Dev1at10n *

(Table 7) Effect of Simultaneous ration Cholesterol(50mg/100gm B. W.) and Glycyrrhizin(0. 5mg/
100gm B.W.) on Total Serum Cholesterol Levels in Rats(Unit. mg %)

Rat No. fgﬁ?{; 7 days 14days 28days 42days 56days
1 120 o 180 320 860 920 985
2 119 200 325 736 885 925
3 122 195 385 832 980 880
4 125 215 315 798 805 895
5 115 220 295 812 925 1000
6 120 185 285 820 895 915
7 118 190 310 715 825 905
8 121 210 320 795 898 925
9 122 220 315 750 920 935
10 118 198 298 768 900 985

Mean 119.8 200. 3. 366. 8 788.6 895.3 935.0

Standard + 6.8 + 114 + 215 + 28.6 + 37.3 + 40.0
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AEvl £4% i19.846.8mg%, 200.311l 4mg%,
.366.8+21.5mg%, 788.6+28.6mg %, 895.3+ 37.3mg %,
935.0+40. 0mg% 24 6% £HE WERHES XK
fE] Hste] 20~50%9) (EMEE B30 Rk L &
RBE 997 a=h #3, 4, 5RellA uiule} Fo|

-
P

/
/ A:0—==0 Cholesterol onty

/ (50mg/100gm B.W.)

590 /" Bixe-=-xCholesterol { 50mg/
400 100gm B.W.) +
Glyeyrrhizin (0.5mg/
300 100gm B.W.)
200
1 100
mg% s : : y
days 7 14 28 a2 56
emm—— )

(Fig. 3) Effect of Simultaneous ration of Chole-
sterol and Glycyrrhizin on Total Serum
Cholesterpl Levels in Rats.

glycyrrhizin 0. 5mg/100gm B.W. $giste) 4xbe] %
#o] gl¢] hypocholesterolemic actione] 3=t A &
9r7) = o] glycyrrhizin 0. 51ng/iOOgm BW. ¥
saRtal g skl

%6, 7% BFAE ERSY 3@ 2

3 #585%4) A = glycyrrhizin 0.5mg/100gm B.W.,
1.0mg/100gm B.W., 2.0mg/100gm B.W. = ¥R &
9] FFEHRFS total cholesterol S &2 HIES Ao
A &% A, BHE% 106, 30A2 3@ WEst
A L FERE HRERS 6.23+0.60mg/gm, 6.12+
0.75mg/gm 4 6.06+0.55mg/gm= 4 Z #{L7} g
0.5mg/100gm B.W. BB AL 6.82mg+0.29mg/
gm,5.23+0.17mg/gm= 4 30H| & HWRFFRT § 10
% [Efie) o1} 1.0mg/100gm B.W. saBEe 7.01%
0.27mg/gm, 4.23+0.50mg/gme] 1. 2. 0mg/100gm B.
W. B A= 7.01+0. 24mg/gm, 3.69%0.30mg/gm
A BER It FEs SERe 57 s

&3 glycyrrhizine] Fr#R&e1 414 cholesterol 44
BRell = A B wrl§lste] Fa#e ERste4
acetate-1-C148] cholesterol incorporation®] {EH-& %l
22519 Evt WWB A& 562~670c/m/g, glycyrrhi- -
zin 0.2mg$ mediume] ¥ AL 315~330c/m/g,
0.4mg¢ mediume] HMT AL 170~255c'/m/g1
A EER] Hele cholesterol4z Al HEEs Al
AL 47t A=

(Table 8) Effect of Glycyrrhizin Doses on Total Liver Tissue Cholesterol Amount in Rats
(mg/gm. wet wt.) )

Date Control 0. 5mg/100gm B. W. 1.0mg/100gm B. W. 2.0mg/100mg B. W.

Before

admin 6.23+0.60 — — —

10 days 6.1240.75 6.82+0.29 7.014+0.27 7.01+0.24

30 days 6.»06i0. 55 4.23+0.50 3.69+0.30

5.23+0.17

(Table 9) Effect of Glycyrrhizin on Acetate-1-
Cu4~Cholesterol Incorporation in Liver
Homogenate(c/m/g)

Glycyrrhizin group
— T

Groups Control

) 0.2mg 0.4mg
Group [ (5)* 562 315 170
Group [ (5)* 670 330 255

* Used for incorporation experiment to pool each
5 from the each different group.

21056 4 2:vlE HEE, cholesterol BHRH
2t glycyrrhizin BBy B3¢, cholesterol 7+ glycyrrhiz%n
L GHAERIEES A4 10vi=l4 108/ F-— #
Bigol4 710 ML 2485 poolsls] cholesterol
25} total sterol& WEFAE cholesterol AL
£% 56mg/day, 425mg/day, 118mg/day, 625mg/day °
o glycyrrhizin BB AL MR Mo
PRprge] s @y 23k 9 total sterol
&gl 9e]4] = 285mg/day, 926mg/day, 368mg/
day | 1105mg/déYi“] 7R glycyrrhizin JREaFE)

- 12 —
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(Fig. 4) Effect of Glycyrrhizin Doses on Total
Liver Tissue Cholesterol Amount in Rats.

(Table 10) Effect of Glycyrrhizin on Fecal
Excretion of Sterols in Rats

Fast-acting  Slow-acting

mg/day mg/day
Normal animals(10) 56 285
‘Cholesterol only(10) 425 926
Glycyrrhizin only(10) 118 368
Cholesterol &Glycyrrhizin(10) 625 1105

Z =
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o &gl BARELE M o=-A RERRESS
TES BT ST WEE SEsh BT 20456
Bl #atn Yo, o 2Rstd £He AHF
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oh EAEL YL BE T HEE e
S AR T, £, ENEe Aol BHRE
feiEe Byt st Bl AZS Wil BRI
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7 gehe AE 24t e
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LoH JEHEOfe s : WETT e BE HBEsy
R0 ERo =z glycyrrhizine] 7Kg« 4 hypoch-
olesterolemic actione] 3=t #WEE vl vt

EES ERERZ Th HEBERAAY fER total
cholesterol HE-E Halsldd # 2@AM A= #
ol BiE EERWICl I Bh
B 9le MiiEFS total cholesterol #ES WxESH
o IRMEE FH BipRE iR BRI BET
BESE Yhsteta 2o 2 FfEe) gle] Beher
£:280] 88,2+12. 6mg %ol o EEpEr 118.6
+12.6mg %24 Beher &280] gl o] M5t
¥ 302 w@EfEelst. o= EERHHS 2 == AHEE
et Bl EED. EEA Y] WAL FlRAA 2e
vhel 23 plitdl = AR, FRES BE 2~3H 59
o). B8 BEAS £ B 0 glycyrrhizing 3k
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< FEstd o miER total cholesterol®Ee] #b=
%3, 4, 5% 9 2@ Tk Al AR AL HEH
o phete % 108 ET=7] #heste] 608
ol # 30242 HES ETE el = o]
Be 0] et —3KE" glycyrrhizine) RERE
3] E¥ige]l = hypocholesterolemic actiono] §)th=
AL WETT7F =t o1Ei ¥fsted= Atherden?
8] glycyrrhetic acidz} cholesterol 4454 g
b ko] fkebs glycyrrhetic acidzl #ik L ste-
rol=h S plehe) o EARE Hflste, = Griminger™
©] saponin o] sterola} fffele] PHp(FEEP)E (&
AN HEFoR By A5t 283 BF
A= ARt e fHiel =k Rl IR 1004 &
#7102, 208dE # 20% TSI, 308 = 7
e B 3, TREEE § 30%R47 =4t
aEal CHfel A= Bk 208714 BEST EElE
fErel gl o, 30HGE Bl £ 40% FTFS =

—_ 13—
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Rossig® e} #3435+ DOCAE hypocholesterolemic
ac-tiono'l gl o = KEs) atherosclerotic actionz =
Wi ShL, #9% glycyrrhizine] Rl A Hheol It
B Fo= DOCARR fEBe) &g ®mEsigt. Rl
glycyrrhizine) hyﬁocl{olestero'lemic actione] ¢l
DOCAR% hormone fEfi= gofsta slonz RS
BRE (N2, K,) ¥ ASRBEEE HkiL 8
RS

3 EBgel —wme=zA BEF CHRl A REHE 10H,
2087 Aol ELIE HEo2 e Beit gl
Qo BES 0B, CHS 208D 194
L+ hypocholesterolemic actiong A#fel] Hsld oS-
BEhelAd velvberd 2ot R hREER] BB
o Fwishe #vk Bt

8 ATR.o = hypercholesterolemia 3k B
e B glycyrrhizin®) fEE B A9 B
e A, B, @Bfoz EfHstd AFfdE cholesterol
50mg/100gm B.W. & & BEREAY RAST
B#fe cholesterols} glycyfrhizin 0.5mg/100gm B.W.
E frakmsd 1gRE 2% glyoyrrhizing
0.5mg/100gm B.W. ZEaafel A5 A& 1.0mg/100
gm B.W., 2.0mg/100gm B.W. BN A= LT E
3,4, 5% A Erebubel o] kol ola HifgMel
el e ofa, EifeAel HEMEL hypo-
cholesterolemic actions] ot RS &= Fabe #
figtR o=, B 6, 7R} EIEAAY Fo] AW
o] gle}A HEEE miEF total cholesterolfe]l Him
e mEEskaet. 28g A, B, WEE h&sd &
H MERE W4 #ER/ BES AR 4121
+22.8mg9% BEte 366.8+21.5mg% s BRfd A=
AR # 10% PT= ETH AT 28HA= AR
1013.54+46.2mg% BFfe 788.6+28. Gmg%iﬁ %
209 {Effio) A 42H6]E AFe) 1165.5+62.5mg% B
Bhe 895.3+37. 3mg% 2 Al I £ 30% Effel 3=
2} AR AL 56 A= Bitpel R4 FLTEH
L) BEL 56BLIkdl = 2Eie] M £t 4
B fERsIE

o] B4 cholesterol K& 5= hypercholesterolemia
= sk el 3lelA glycyrrhizine] o] & 2o ®
BTN A= Zalget AR o HE WH=
= [FEge] Bifpel M AT Yl Aoz Bol4
glycyrrhizin $827} cholesterol BrfFA  Listel =
£ WMEEAS oo WRdT gt Aoz B
.7 3 niacin?, A 28292021 Hfh hypocholesterolemic

action, antiatherosclerdtic actione] ¢l HE4piss)
Zre] glycyrrhizin® o] Hedel EHYS7T e Ao
Z HEEE et M 53 IEERHY BT W
F7t = RS BWE 1FBe #Esly] dstd B
A total cholesterol &&2°) glycyrrhizin #5249
gsams ##a A cholesterol incorporationg acetate
-1-Clto 2 EE&s-vl FFR total cholesterol &2 #
Bt 108 74X = WiEHEe] 1 ARH0.5mg/100gm B.W.)
BE£(1.0mg/100gm B. W.) C#(2.0mg/100gm B.W.)
3% =hge] BMLE FEEA et oy, 0HEAE A
fifo] 5.23::0.17mg/gm,BRfe] 4.23+0.50mg/gm,CRo]
3.69+0.30mg/gm=4 HHERE 6.06+0.55mg/gmo] H
shed 10~30%9) (EEE hebi o gl 1% liver
slices {#FH3s}e] aceate-1-C!¢ incorporation-2 EZZ3l
FEE $IFEREe] 562 ¢/m/g: 670 ¢/m/ge] 1. mediumei]
glycyrrhizing 0. 2mg, 0.4mg ¥R AL &% 315
¢/m/g : 330 ¢/m/g, 170 ¢/m/g : 255 ¢/m/gz A 18
28 89 cholesterol A4e] liver homogenated
A HiFEE T dH- ;

AtherdenVo] #4535l glycyrrhetic acids} 432yl
4] cholesterol A&4RE M=t sta FH7L &
Exgl glycyrrhizing glycyrrhetic acide]  glucoside
derivative o] 2.2 BB A 4f#sked cholesterol 44
e mglsls Ao HEd=t. R glycyrrhizin
2 cholesterol®] #t= {R¥EA7A& Fdelh H £
107614 2ivbe} o] Eo = ks L sterols]
£-& glycyrrhizin $Biffe] glycyrrhizin JeEHLH ]
skl Bin=ch Bl $ERfd A fast-acting sterole]
56mg/day, slow-acting sterole] 285mg/dayql = o]
cholesterol F¥FAELS £4 425mg/day, 926mg/day,
glycyrrhizin #EBL £4% 118mg/day, 368mg/day,
glycyrrhizins}- cholesterol 2 G5 &L £4%
625mg/day, 1105mg/day=4 ®md-& E57Mck

o] B niacin®®, pas®"Fel] 4] = 22 fHA)e] g2 o]
A& Griminger' 9] #4:¢)] K3} saponin-2 chole~
sterola} {5481 [BEEA A BBk MHH L 5
=4 glycyrrhizink® saponin®] —fEelm =z RE ¥
Pl A cholesterols} HARE K —B BERN
d FrftE SeAe BRECT =4 v Aoz HE
g}

= B

FEE HRE Y 4 REES FAse
HES FHHHL glycyrrhizing 75#ste] 2 hypo-
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cholesterolemic activity 2 EEaslel =& -2 #%
e A=t :

1l BE¥goz HET BR 50~60mtE14 & 1Ffo
2 dhe] £ A glycyrrhizing % 100gmE 4%
0.5mg, 1.0mg = 2.0mg4] FHLI=F &R 4 hypo-
cholesterolemic actiong- FESLg=r. o= 1.0mg,

2.0mg FHAF-S 6OHRIHERSE BIfFAS ¥Be= st |

o Z2H7F FErTebg . 0. SmgHEEC lelAdE
30273412 cholesterolf X% Eistdor BH
&I wEEst A=

2. Cholesterol BEYEHEyHATES 44l o] hyperchole-
-sterolemia & 9 o7 o}, [F#yel] glycyrrhizin(0. 5m
g/100gm B.W.) fiA#Euis] ool 4 & cholesterold]
MFEAEES EFAel #= A=t

Cholesterol BB B #i Rt A & Fhipye) 56 B Lk 7
2] Z5}g o1} cholesterolz} glycyrrhizin 464 #rEaEE
ol A= S6HEE RFREETSSR

3. Glycyrrhizine] FFE#&PIe] 414 cholesterol 44
R B s

4. Glycyrrhizin #H#=  FEFER sterol {L5H4
Helibigol #n=] gl =t.

(ERES YolA BES i st A
S} AR giEstel FA WEEHE A BT BEE &
e whely =)
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