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Glycyrrhizin Z#E#ao] 2-Acetoxy 11-Keto 412:13
30-Acetoxymethyl Keto Oleanenic Acid¢} Bl'E R'E Hormone
ekl BitR

Relation between Pharmacological Effects of 2-Acetoxy 11-Keto 41213

30-Acetoxymethyl Keto Oleanenic Acid and Adrenocortical Secretions.
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Glycyrrhizin(JAF Gly 2 ¥iEIHe He] mio
54— saponine o] 1 &EE 5~10%0]t}. o
tEBREEe 1579 Glycyrrhetinic acid of 2457F9
glucuronic acid 7} #54& =] 9loh.

] aglycone 91 glycyrrhetinic acid & polyterpene
Compound 2 = {LEE#E~7} steroid hormone Xl
phenanthrene # 3} $H{lstoh. Gly #+ Gly 35:pq 2-
acetoxy 1l-keto 4'213 30-Acetoxymethyl keto olean-
enic acid(LA'F AMKOA 2 ps&sh)d o FEEE
hormone #<! cortisone, desoxycorticosterone acetate
(LF DCA 2} ms2i3h) 4o ke des 2o,

HE7} Aol =X fEF-2 steroid hormone 3} %
e BRmHEC] ol & FEoz WEZ B %
o HES BHMRASE 1 FES dogdgs &
Fol dfRell elz2} M= gt B Reversd: ifitk
LB E 5l dolA HES BHRT B2 Kb 20%
o BEA BE SNE = LB A
% Bi%2sl9l = MolhuysenV4e Hi =& HEkZ
27} EREAC] $ste] Rz, sodium, chloride ¢
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BEH-E #flet 2 potassium o P feiEsl= DCA
FHUER 1950 ol Agoz FEagch
Borst¥482 HE extractol = sodium$& #Fi%3l s pota-
ssium & #5417 = DCA FELEH 9 WHEel aEH
oty #Esigl o

o HES corticoid HUFHE FlAstd Groens
< Addison 5§ E&Eo] DCA S BB o< &0
HE extract & H#¢o 2 BHELHS Kuirs] #
#£2 F Ao —E HAS b obsd FRER M EY #
izt oAl BEASHY ERRe) Jhelsieln dgleh = Card®
&2 Addison &5 B#E| glycyrrhetinic acid & #
T MR BEe g ¥ TmESMLyl DCA =
cortisone AR FEUF S Wy = Calvertm
Addison FiF B HEY 9 BERE A mEs
FE WY 4 22z s9 o] Hennenmannd o
1 Bl A HEel ~ Fﬁﬁ&fﬁi% DCA kE#m st %

£ oferhEe] BAEN S Mg

Hit HEY @%Eﬁaﬁ@ﬂ B3 RS Gly Bt &
HE o= Ae] Groen™, Hudson®, Louislo,
nell ol {&3te] FWEE AU,

Bp Groen»-e- Addison [&j M3#&o] DCA BEE
IE3 # 3~4gm 2 ammonium glycyrrhizinate & #
Weto = MEMENAHY BT Mty o #iget
Feos o fEHE HE #5de] Glyod ‘BAZIGT ¥
Atk

T Hudson® % WUHIES HiHa Addison Kji
BEA A Gly Bfo 2 = BEsEins FGA B

3k subminimal dose L) F9 cortisone & 3~83EH
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P fpERo s A o st WREsthn R\
Card® 2 Galal®: ElH-¢ Bl ratel e LHE
EEHERr RATagst e B9 eh 28y Kraust £
#% rat =& EBHH ratelA sodium 3 kGl BE
g Pasas

Glucocorticoid 8] FFfEMAol Hatd #Ess 2 Gly
& FR& 2 28 neominophagen-C & mineral cor-
ticoid o} B3 {EF 2t} gluocorticoid EULIEAl FBE
e st o ool MH T fFH PRERR
s9) glucocorticoid MEMIEM %) W&t weh. HKEF
1602 Gly ##ie]l strong neominophagen-C 24 Kt2
Bl BAEST HHT 4+ dn = FEY BEGE}
glglehn WaEstelth. K LouisloE Gly & DCAR
LfERT e Weolm BWEMRMN MT (FAL FZE
FEHA fdvtz dgon A% Gly el A
cortisone ¢ R#E HElst= AL in vitro oA FE
Halgen —fF Kraus®& Gly =& glycyrrhetinic
acid = ACTHS #is #idsdz g = #
W Gly ¢ #w® EIEXE hormoneo] {FHHA
MEmes o2 fFAS EEADeZA Yeiddn #
s= 3l th. 4L glycyrrhetinic acid & DCA st il
% fe@el lew DCA S mineralocorticoid {F <
Cy frfBol 9+ acetoxymethyl-keto E= Hile  HE
% b B3} glycyrrhetinic acid B 871 DCA <k
4 WE{EFAol Urte Eel EiRste glycyrrhetinic

acid 8 30 fz@o] 3l= carboxyl Est, Gly 3 il
#aql oleanenic acid o] 28 frel Y& carboxyl #%
acetoxymethyl-keto H=z EHgeozs DCA KL
Mol BEY AL Bz ol Y BEY ALWE
st 2 fEAS &S o Jdsh o FEE 2
Mt sl BEfEREC BE Aoslx BEH=
AMEKOA >} g% f’E hormone o} vl & & Hst
o FERY uF Qo] 2 RS ol #EEE welth

1. ®SBHeE N RBSZE

A, REEHH

WEAE S MBE 200~300gm ek rat & Al — i
oA —EIEE stock dietwz FEY A& FEAIAS
ol EAY glycyrrbizin HEBE AGBERIENK
*o.acetoxy 11-keto 41213 30-acetoxymethyl keto ole-
anenic acid(m+p; 301~302°C)& AR cortis-
one acetate ¢+ DCA & nutritional biochemical corp-
oration %1%, histamine diphosphate &= Abbot Labor-
atories, U.S.A 53 EA s o).

B. X&®FHE
1. Rat m%ikol BAEH WME

3% 250 gm f9skel BEY K% rat® AR
o g 72 S

458 AMKOA 1.0mg/kg ¥ 7 BEIESE $ st
SROER, BB B AUMRS E4EE FHEshd W
s rEEEsg e

2. REBEHEk RE

BE 250 gm A/bSl REVEERT M rat & (SR
on] FERHIAIE BE P RREY g ®ESAS
Ratd —%e TRk A Bl —ifie MR
Be P %3 A3 gRetdch REMNHITE S
ether FiBE Foll FHeR TIHBIEE NS BEE Wi
o] WY SRS @eted WM LAY lBed M
pIEIES A ‘AL Mo HIHRE A
o}, oW HERS WEANES AT % 3Hd I
o =gl RAE BRI AFHE 20 kY A
o EBEEA kst HMm-e AREY stress &
psly] B3t ether BB ToAA REHEE #FL H
TEzA sty mists M- Afnik melandieur
pipett 0.5 7= WA St Dunger-Thorn #ik29| Du-
nger’s-Thorn solution & 11 7}A] AR & FHHEL
spencer haemocytometer & /%l ZERAS MIR
wE S R Kt

“* corpuszles X dilution X 10 eosinophile B
|

number of 1mm squares counted,

* pmamks HETO ANY BERARCEFER R
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—ZEEF: Glyeyrrhizin Fiteql AMKOA ol 2% # % Hormone Fiol el HFE—

WBE B FEEE pihside “HEFHY HE
IRETHENY 7k o2 ST EmEE P @
e —Ed wfte] f7edel, I rat & 3822
o] BELEBILE #gch 4H AMKOA B A Bol:=
10 mg/kg, B Eoll= 0.3mg/kg il 7 B j TS
of. TAREFIRLR B2 S mal, EHER 4 Bk,
8 hefifE, W3 HESE T HiES f%i‘Oﬂ %% LK i)
o B C o EEEsodch AlES SIS rat =
Litet F—3 fikem ﬂEﬂRﬁﬂMfrkg’% HHishd o
3. RepiE 2 FFE R Alw

Rat = # % 200 gm RS vk rat 5 A skl oo
e ”‘ié% 10mzstey EEHS 3 AMKOA 1.0 mg/kg
£ U7 M E TS S

PRFHE A3 Eilg% 2 Wi 7 AiEsikel 8% 128
fii. R3] FREEE = somogyi-Nelson i 20o] {23
Micro-Kjedahl Gyl #23}F

o MEINS T FEEREE
e g kel =F.
4. B ascorbic acid 9 cholestero]l &% BiTE

fiil AMKOA iEvESEr 3R rat © DCA 05
mg/kg FHTHT rat E @HARN L BT HEETE
443 % histamine 0.5 mg/kg & fPEf2 F4ise 1
Wl B shed FRINEIE S SIS o2 kst R
< MEHFIL —{4S EIF ascorbic acid & U, A
2 5% cholesterol HIxE] #% % {4/ skl e,

Ascorbic acid = indophenol YEH:(AVC k)=
#edbed JESU T EIF cholesterol € Yasudas ‘;
Schoenheimer-Sperry Jik 02 B she] et =
iiH4e P te] Sideny pearson Jik2® o2 BIES
o FIRES 100mg % SEe FBEE tugieda
o},

5. FRep sodium 2! potassium HEE BFE

BIGC JRBE W EFRBIE rat o DCA #51 rat & &
Astsle=] fRd sodium ¥ potassium i E& E3 A
HaE, 7 HIEgHEY 2o Eebo FEstd ok, olu]
#izr 4 DCA Hrsis) HBseld o fid R e
12 i R TR S AR 2 200 (55t sodium
-+ £89 my, potassium 766 my ¢} %ol 4 baird-atomic
flame photometer 2 £ % JUE st o}

6. 17-KS g:it® Al

Rat §88 200 gm @Aste) #Eitk rat & A3 2o
£HT 123 2EBES i HHH2 AMKOA
1.0mg/kg & M7 AMETHEIEIAS. Bk #H3H
gtk 2 A7 BiEg el &4 24 IR ERIAA L FH
dlgdvh. HRE 9902 rat = 1 ARl 7] = Fo
APLS 1HREEc 2 e, —#mEHY RREAA 10
ml & ¥Esle] FhEJIKE V] 4£3ted Bausch & Lomb

340 BREHEFHE A RE(ERNEST JiE
e Allen Kol &3l #ESI 17-KS £& miEs
of MRE, PR B EMHITHIA 1UTE 24 Feige)
PHEES Rt BER Lerstg o

7. 81%%IH rat 2| histamine stress 2 H3I mE

T AlE

FMERE S BiEE T8 HE 170 gm Rskel HEdE rat
48 L% stock diet o} 1.0% AHKZ fMFIEA BT
FiE 3 BMEEE &% 120K ABC Heoz 3mamstn
A #2 AMKOA 1.0mg/kg, B #f- cortisone 2.0mg/
kg ot DCA 0.2mg/kg, CHig BRIzl KT
ofl i 7 ARES R Byron U. Wilson o] Jeifigy MmBE
FEM Jjidel #divvol {kdte] ether WK ol Bl 4
WEGMEE —INES 2 EHERESES MEfE)
£ c]o] histamine 1.0mg/kg & [EMERN H4d #
10 55oft [M—dF Jrikes “RE2 MmAES HIEste] stress
FitRe] [mREAHE % stress 2 HY MBETHES 48
s 425}9] o,

8. Paperchromatography 2 H&t ifR
corticoid {0 BASt WS

Flask 1: Hydrocortisone 1.0mg & Hngt rat Bfof
homogenate(rat froll [F# 2] Kreb’s Phosphosaline £
buffer & finé7) 6 mley ©}2] buffer 10 mg & ¥l t}.
Flask 2: Flask 1 homogenate o} glycyrrhizin 10 mg,
&= Flask 3: Flask 1 homogenate o] AMKOA 10 mg

& fneted 3R incubate 33 acetone 25 ml o 2

Hﬂ 5drops ¢ figfil magnesium chloride %#%-S< ndked
1 EHES T = #Eige] & 25ml &
25ml 24 2 EkiE% = hexane & 50% acetone iz
W 25ml 2 Fwiitdled (73 2iE%E 46°C UTF A
HEERATS 2 acetone & /EEEA 2] # K-S B4 ethyl
25ml 2 2 @, of MRS sodium sulfate 2. Rk
g # ad 10mlg ERele] MEEGEEST o]& 5ml
methanol 2 {E#A]7] %% 1ml& sample 2 3}l <},
et (EEA0°C) AR # 0.5ml
methanol o {fEA17] 0.4ml & papero] e %
Zaffaroni %55 %0) #3}ed toluene(glycohol &)z A
72 R TEEEREAIZ ob2 paper 3 6 Wl @whaA A
triphenyltetrazolium chloride(TPTZ)2 ZEAA =
FL(fre] 98535 Hipgzstgd o

#h3t hexane

sample 1 ml &

I.® 5 & #%
1. Rat m#% &0 OlXl= #F
Table 1o #73 vlob o] AMKOA 1.0mg/kg i
7 OB B Wty Rk Emee Am
e Fddte Eiel dor BmERE S ZEA o)A W
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Table 1. Effects of AMKOA upon rats hemogram
R.B.C. mil/c.m.m. W.B.C./C.m.m. ‘ W.B.C. Analysis
Mean, g?trﬁparison P Mean, Sv?tr;!lparison P Band. |[Neut. Lymp.‘Mono. Eos. | Baso.
¢, G, o/ ¢, o, )
Group S.D. control( %) S.D. control( %) (%) (%) | (%) i () | (| (%)
8.34 = 7,686 _ .
A +1.90 10.75 N.S. +1.127.80 23.62 <0.02] 1.00| 37.29} 60.29| 0.71] 0.71 0
7.53 10,064 == 5
B +1.18 + 1.667.01 0.57) 28.00] 69.57, 0.43; 1.43 0
A : 1.0 mg/kg AMKOA B: control N.S....... No Siginificance
Po...... Probability Rats....... For each group 7 animals were used.
ErkoHFEERE WA G hiEIkE Bms A %R BTSRRI BOHK) sz WTH

2. BBFEIN OX=s ¥R
Table2, Fig. 1ol #&Re wlel 2ol

W ratell M=
AMKOA 1.0mg/kg HR= A T4t 4R, 8%5HE7
A EEEYE SHE RER Figdoed, #HIAHHA

ol 53.70% 9o EEY WAAE Bl AMK-

OA 0.3mg/kg WEIZAE H7 HEAAT FEdkUs
W= WES A ol Table 3,Fig. 2] Exd HMQ
2ol SIFRH ratFel glol A BEFEIREE AMKOA

Table 2. =%.° Effects of AMKOA upon numbers of circulating ecsincphils in intact rats
Group A B C
Mean, 402 321 309
Pre-injections status S.D. +158.37
/mm3 +108.12 +97.86
Mean, 374 314 294
S.D.
4 hours after injectien /mm3 +236.85 4+-102.03 +138.42
Comparisen with —3.83 3.47 3.01
pre-inj. status( %) (N.SDH (N.SD (N.S
Mean, 358 296
S.D.
8 hours after injection /mm?3 +155.18 +89.81
Comparison with —9.33 —3.15
pre-inj. status(%) (N.S) (N.S
Mean, 244 239 278
After 3 days of successive S.D.
. /mm3 +154.15 +68.32 +101.27
injection
Comparison with —38.37 —16.09 —3.87
pre-inj. status(%) 0.01> (N.S) (N.S
Mean, 205 226 266
After 7 days of successive S.D.
. /mms3 +140.20 +40.30 +97.62
injection X
Comparison with —53.70 —23.16 —12.83
pre-inj. status(%) 0.001> (N.S (N.S)

A: 1, 0mg/kg AMKOA
B: 0.3mg/ke
C: Control

Rats......cooeennne For each group 8 animals were used.
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-6 :":" inj. i . i i LuB "?J«A linj_inj, in). inj. ing iny iy in), in).
hrs tvs, ISt Day 3rd Sy 7th Doy - 8. Ist Day 3rd Day 7???&1}
Fig. 1. Percentage decrease in circulating Fig. 2. Percentage decrease in circulating
eosinophils following injection of eosinophils following injection of
AMKOA. into intact rats. AMKOA. into addrenalectomized
rats,
A: 1.0 mg/kg AMKOA, A: 1.0 mg/kg ANKOA,
B: 0.3mg/kg 7 B: 0.3 mg/kg 7
C: Control C: Control
Rets...... For each group 8 animals were used Rats......For each rroup 8 animals were used

Table 3. Effects of AMKOA upon number of circulating eosinophils in adrenalectomized rats
Group J A ! B C
Mean, 324 | 528 328
Pre-injection status S.D.
/mm3 485.08 | +78.33 +87.11
Mean, 294 318 331
S.D.3
ol jal
4 hours after injection /mm +45.30 +88.17 +69.38
Comparison with —3.81 ' 1.5 0.45
pre-inj. status(% (N.S ‘ (N.S) (N.S)
Mean, 285 291
S.D.
3 \
8 hours after injection . /mm +42.39 +115.08
Comparison with —6.68 —2.34
pre-inj. status(%) (N.S) N.S
I%d(i:)an, 271 285 330
After 3 days of successive /r-nn:r"’ +27.94 +95.65 4100.06
injection Comparison with —9.49 —7.43 0.86
pre-inj. status(%) (N.S) (N.S) (N.S)
é/[le)an, 265 282 337
After 7 days of successive /{nrﬁa +72.66 +144.10 +103.96
injection Comparison with —9.41 ~2.02 7.30
Pre-inj. status(%) (N.S) (N.S) (N.S

A: 1.0 mg/Kg AMKOA
B: 0.smg/Kg 7
C: Control

Rats......... For each group 8 animals were used.
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Table 4. Effects of AMKOA upon gluccse contents cf rat urine
After 8days of successive After 7 days of successive
injection injection
Mean, S.D. Comparison ' Mean. S.D. Comparison
Group with { with
mg/dl control P | mg/dl control P
(%) | (%)
A 116.2 i 128.6
+19.85 15.97 N.S. 1 +18.54 24.01 <0.02
B 100.2 1 103.7
416.64 \ +18.59
A: 1.0mg/kg AMKOA B: Control
Rats...... For each group 10 animals were used.
|
| Table 5. Effects of AMKOA upon nitrogen contentscf rat urine
After 3 days of successive \ After 7 days of successive
injection injection
Mean, S.D. Comparison Mean, S.D. Comparison
Grou with with
p mg/dl control P mg/dl control P
(%) (%)
A 213.0 \‘ 236.3
+22.64 3.44 N.S \ +23.17 13.26 N.S.
‘ 1
‘ B 205.9 l 208.6
+45.78 ‘ +41.32
A: 1.0mg/kg AMKOA B: Control
Rats...... For each group 10 animals were used.
Table 6. Effects of AMKOA on adrenal ascorbic acid in stressed rats
. Ascorbic Acid . o
B.W. | Weight - Difference
Group Treatment No. 1 gm. | adr. gls mg. | Microgram Mean. S.D. | from control
/100 mg
AMKOA 1 260 28 440.14
1.0 mg/kg 2 200 31 276.77
i.m. inj. 3 220 22 437.86 98.63
A for 7 days 4 205 44 305.80 332.32 C A-C )
Histamine stress: 5 350 16 255.94 +79.67 P<0.02
0.5 mg/kg G 265 28 341.25 :
i.p inj. 1 hr. before 7 240 24 268.54
killing |
DCA ) 1 200 40 403.65
0.5 mg/kg i.m. 2 300 30 388.70
inj. for 7 days 3 355 32 363.78 343.84 110.15
B . Histamine stress: 4 270 23 252.65 :i:57'00 (B-C)
0.5 mg/kg 1.p. 5 250 44 405.07 : P<0.01
inj. 1 hr. before 6 255 50 306.54
killing 7 255 20 286.50
control 1 200 23 237.39
Histamine 2 230 37 279.32
stress: 3 270 28 188.64 233.69
C 0.5mg/kg i.p. 4 280 18 229.12 :i:39'17
inj. 1 hr. before 5 310 32 170.62 :
killing 6 215 50 248.04
7 180 28 282.75

Note: Weight of adrenal gland is in terms of weight of unilateral adrenal gland.
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1.0mg/kg o M7 HEE oM FEkE Skt & M 7 HEAET & histamine stress & RT @
BEEA g ascorbic acid % cholesterol & 8 (il% M5 100 mg#)
3. RebiE R EXRHEHR0 01X = B o WA I 5hed "gj‘nal.ci U DCA Hy8L #io) 41 o}
Table 4, 5o #me whebie] AMKOA10mg /ke o) gigs) smmsiaz golet.
prisiol QlelA ¥ 7 HEEZA RS Eme 5. s sodium %! potassium e R
ol R EERLS BEEYE LT IEEA Eaiieh 0|x= 2%
4. BB ascorbic acid % cholesterocl Table 8, 9o} ¥ ulel kel AMKOA 1.0 mg/kg
RO NiX= 28 A7 HEZEZA R sodium &1 /0 2 potassium
Table 6, 7ol Fm5 e #e] AMKOA 1.0mg/kg B Emot e Ak <o DCA el 4 & o
Table 7. Effects of AMKOA cn total adrenal cholesterol in stressed rats
Greup ! Treatment No. J B.W. | Weight adr. ; Total cholesterol frlggfecrggtcreol
| gm. gls mg. | “mg/i0omg | Mean. S.D. | mg/100mg
AMKOA - 1 260 42 3.48
1.0mg/kg. im. 2 200 32 2.72
inj. for 7 days 8 | 22 27 3.40 0.70
A Histamine 4 205 50 2.81 2.1240.27 (A-C)
0.5mg/kg i.p 5 350 35 2.97 P<0.02
inj. 1 hr. before 6 265 30 3.17
killing 7 240 22 2.96
DCA 1 200 23 3.53
0.5mg/kg i.m. 2 300 20 3.15
inj. for 7 days 3 355 22 3.09 0.8%
B Histamine 4 270 27 3.12 3.254:0.19 (B-C)
0.5mg/kg 5 250 24 3.19 P<0.01
i.p. inj. 1 hr. 6 255 40 3.18
before kiiling 7 | 25 25 3.69
Control L 200 35 3.03
Histamine 2 230 40 2.33
0.5mg/kg i.p. 3 270 23 2.47
C inj. 4 280 35 1.92 2.424+0.52
1 hr. before 5 310 23 3.18
killing 6 215 25 2.26
7 180 22 1.81

Note: Weight of adrenal gland is in terms of weight of unilataeral adrenal gland.

Table 8. Effects of AMKOA upon sodium contents of rat urine

After 3 days of successive injection After 7 days cof successive injection

Mean, S.D. ‘Comparison with P f Mean, S.D.

Greup mEq/L | control (%) mEq/L chgztlgsior(l‘ygth P
A ‘ 64.319.08 | —18.60 NS. | s27£1195 | —29.45 <0.02
B | 62.3:17.96 | —21.14 NS | 49.3x1451 | —34.00 <0.01
c | 79.0+22.48 | — — | rarzeniz | — —

A: 1.0 mg/kg AMKOA

B: 0.5 mg/kg DCA

C: Control

Rats.-----For each group 10 animals were used.
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Table 9. Effects of AMKOA upon potassium contents of rat urine
After 3 days of successive injection After 7 days of successive injection
c Mean, S.D. [Comparlson w1th| P Mean, S.D. Comparison with P
roup mEq/L i control (% ‘ mEq/L control (%) -
A | so4xi6ss | 119 | NS 105.6+13.37 | 27.69 | <o.02
B i 93.3£13.86 } 16.04 1 N.S. 108.5--14.26 | 20 | <001
c | 80.4£19.66 | - - 82742087 | — | _
A: 1.0 mg/kg AMKOA
B: 0.5 mg/kg DAC
C: Control
Rat------ For each group 10 animals were used.
S Fi3%Y sodium ] i/ 3 potassiumiginzt BEE 8. Paperchromatography & H& FX
0= corticoid {0 RASH B3
Fig. 3¢ @R vls}zde] Gly ¥ AMKOA & fnsted

6. R 1T-KS H# R0l 0IXl= ¥

Table 104l Fr% upst o] AMKOA 1.0mg/kg
% E 7 HEEREA 17~KSTJF‘€L*E‘—% HEE ] Ml

B4 WAAE @Eae delon AELE 9% BiE B
A @l

7. BIRSIH rat2| histamine stress 2 K&l
mETEN DXz #E

Table 11 FxiE vlegdzte] AMKOA 1.0mg/kg
Fo7H S ATe HRE Co BUsA stressf
ol = K Mm-S 2319 o= histamine stress 3 Jngk
10 77 #ole 34.14(mmHg)el METREZEE vhehAe]
HEEs FUd THES Jegdey cortisone 2.0
mg/kg 2 DCA 0.2mg/kg-& |AEHT BHEdA:
17.73(mmHg) = ¥ ME ik fEACl Ffisi At

bt &

paper chromatography & RS HWWRAEk] Hsled &
ol EEESE . o] #5EE Gly ¢l AMKOA 7} i35
ol A corticoid &} 3 fEE #H21: AL Grkell,

Control

Glycyrrhizin

AMKOA

Fig.3 Paper-chromatogram of incubated glycyr- 3
rhizin and AMKOA with rat liver homo-
genate

Table 10. Effects of AMKOA upon 17-ketosteroid contents of rat urine
After 3 dayvs of successive injection ‘ After 7 days of successive injection
Ci T T [ e Mean !
Numbe-| Time - [Amoun- | Total {Value of Numbe-| Time Amoun- | Total {Val Mean
T, for coll:| ts of |amounts17-KSin Yﬁlﬁg (l)ér ‘for coll-l ts of lamounts 17§§§?rf1 Val“e of
rats by ; ecting | urine | of 17- |24 hrs. 24 hrs. T2ts byl ecting | urine | of 17- | 24 hrs. 7-KS in
Group urine | urine | (c.c.) | KS(r) | per per urine | urine | (c.c.) | KS(r) | per 24 hrs
group | (hr.) Ea}nt)a capita | &roup | (hr) capita | cg;’.r
r/a | 1a
(r/a) BN
A 4 24 28 21.2 5.3 5.1 4 24 48 14.4 3.6 44
4 24 200 196 4.9 +0.20 4 24 28 208 5,2% +0.80
Difference from control —0.4 (N.S.) ' —0.5 (N.S.)
4 24 28 22.0 5.5 5.5 4 24, 40 25.2 6.3 5.9
B 4 24 32 20-4I 5.1 +0.29 4 24 46 23-6 5.9 40.33
4 24 20 23.2 5.8 4 24 32 22.0 5.5
A: 1.0 mg/kg AMKOA
B: Control
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Table 11. Effects of AMKOA on depleticn of blood pressure following histamine stress in adrenalectomized

rats
B.W. Srystolic Blood Pressure
Group | No. : Pre-Treatment ‘ _
gm Just before i 10 min. after | Depletion ‘ Percent,
stress i stress 1 decrease
1| 120 | 1.0mg/kg AMKOA i.m. 65 40 25 | —sd
2 130 daily inj. for 7 days 62 41 21 ! —33.87
3 120 72 3 42 —~58-33
4 130 67 45 22 —32.84
N 5 | 160 87 70 17 —10.54
6 130 92 65 27 —29.35
7 120 80 53 27 —32.75
8 130 i 55 22 —28.57
9 105 75 50 25 —-32.33
10 130 60 49 20 —32.33
Mean, S.D. 73.7-+9.97 48-9:t11v63J 25.7 —34.1449.35
1 115 DCA 0.2mg/kg 105 85 20 —16.05
2 145 cort. 2.0 mg/kg 102 80 22 —21.57
3 100 i.m. daily inj. for 7 days 90 T 15 —16.67
4 125 95 7 20 —21.05
B 5 100 105 80 25 —23.81
6 115 110 100 10 — 5.09
7 165 92 &2 10 —10-87
8 195 98 75 23 —25.47
9 100 108 40 18 —16.67
10 115 100 85 15 —15.00
Mean, S.D. 10054630 83.247.48) 17.80 | —17.73:4.78
1 120 Control 80 53 27 —32.75
2 120 75 50 25 —33.33
3 90 60 35 25 -—-41.67
4 120 75 55 20 —26.67
c 5 120 65 35 30 —46.15
6 160 7 50 28 —3E.90
7 126 90 60 30 —35.33
8 180 65 40 25 —2%.46
9 120 78 45 | 33 —42.31
10 | 100 53 20 | 23 —43.40
Mean, S.D. 71.9410-4C 45.349.3% 26.6 | -37.50+5.66

Note: Histamine stress is expressed in terms of 1.0 mg/kg i. p. inj.
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ABSTRACT

Relation between Pharmacological Effects
of 2-Acetoxy 11-Keto 421 30-Acetoxymethyl
Keto Oleanenic Acid and Adrenocortical

‘Secretions

Chul Hwha Lee, M.D.
Department of Pharmacology, College of Medicine,
Seoul National University, Seoul, Korea
(Director: Prof. Jin Sup Oh, M.D.)

It is a known fact that two molecules of glucuronic
acid combined with glycyrrhetinic acid make up the
chemical structure of glycyrrhizin, main principle of
“Kamcho” or Glycyrrhiza glabra, etc., while the str-
ucture of glycyrrhetinic acid, a polyterpene compound,
resembles that of phenantherene nucleus of steroid,
hormone series. In view of the pharmacological sim-
ilarity between glycyrrhetinic acid and steroid horm-
ones, the author conducted a series of experiment to

.confirm the pharmacological action of 2-Acetoxy 11-

: Glycyrrhizin F## el AMKOA s} gl E Hormone 73%st4] Bkh—

Keto 41213 30- Acetoxymethyl Keto Oleanenic acid, a

derivative of glycyrrhizin, which has an even more

closer structure to steroid hormones, obtaining the
fellowing conclusions:

1. After a successive admijnistration of AMKOA for
7 days,the blood picture of rats revealed an increase
of red blood corpuscles and decrease of white blood
corpuscles. It also revealed that lymphocytes and
eosinophils were decreased, while neutrophils were
increased.

2. In normal rats a successive administration of AM
KOA for 3 days resulted in the decrease in the
number of circulating eosinophils. No decrease
was noticed in adrenalectomized rats.

3. After a successive administration of AMKOA for
7 days sugar content in rat urine appeared to be
increased, while nitrogen content indicated no inc-
rease of any significance, in contrast with the
control group.

4. A successive AMKOA administration seemed to
produce under histamine stress an increase in
adrenal ascorbic acid content and in adrenal chol-
esterol content, compared with the control groups.

5. A successive administration of AMKOA for 7 days
resulted in an increase of potassium content in
rat urine and a decrease of sodium content.

6. A 7day administration of AMKOA was fcllowed
by a slight decrease in 17-Ketosteroid content of
rat urine, with no significance recognizable in
itself.

7. A 7day administration of AMKOA produced no
difference in hypotensivity of the adrenalectomized
rats under histamine stress from the control group.
In the group of adrenalectomized rats previously
treated with cortisone and DCA an evident inhibi-
tion of hypotension was observed.

8. AMKOA had an inhibitory effect upon liver corti-
coid metabolism in isolated livers, by paper chr-

omatography.
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