(BamMeE F1l% 25 892 H 1962]

W 1 B Bz ER 12 350 A Santonin & Choleretica
& DRRIZEE S % W5

(2) Santonin ¢ Choleretica

= H

D =53 KRBT

=

db¥ETE K22 1R 2 PSR AL

(W2 Fn 36 48 11 B 27 H=Z248)

BER (1960) Bl E Choleretica ZffEf] L T santo-
nin OERHZNE & bile DOEMRIE OV T HSIEIC X 5
et & R A7

27 BRI 35\ ¢ Choleretica ¥ 2-phenylquino-
line-4-carboxylic acid (chinophenum) & santonin @
BEBE TR % UIREEE L 2 M Lic 2-phe
nylquinoline-4-carboxylic acid DOIE B EIC DV TS
e,

ZLTZhbD EBic X T santonin & Cholere-
tica BHEAHLE LT84 Choleretica O YRIEWA bile
7% santonin OVEFESFRICEEE L CIiginEE ERE L
% % %9 % 2-phenylquinoline-4-carboxylic acid DX
ifss=:, > % 1 dehydrogenase {EFIFH 1L, molecular
compound JZRE® RAJ# X 8 Magnus ¥EIC X 5 Sl iy
FHEOMOZ L OHRETHLMIC L.

e L cs, T OBOMTIIH L, Pk (1933)
BT o5 AR LITRERZ R L <55, b
I L TREEICARTEY

santonin  D/EFIEREIZB1J 5 bile DIIFITEHH T
DML BN EE L ER RO 2 T LifenE
HHOHE (1959, 1960) 25 bHEELES.

Z OFETIEE L LT Choleretica & santonin DfkZE
WL (THEE) 12 X BRIMARA OB D
—BEEfE L LT Choleretica & santonin [ @ interac-
tion |C1L T thermal analysis ZEMA LT, ZOfFH
AL, .

Choleretica #¢51C X 5 JHEHRER D LRI ATH CORE
A Okt 125 bile oS EFEKICE T { santonin D
X R ~ DR BT 7 B 7.

Do BRSO KR £ LT santonin & bile

acid DS FLEWIERE T Zx b, IR LR O—N+
LV ERBAEN TS HERE L7 (1959,1960) .

W DERIR UL 3 X N E MR D MRS Bic 2T
#AEx L L, FEE (1932) X santonin 5 LB
DfE7: (santonin-bile) ZIEAE L O RiEH, BEO
santonin ERHUIC X ¥ BEiiE du 7o AME B 0 SRR B
B R b R, Y I =Y, TE—), JEER
A EDTHEPOZBLERHRE ST LEHREL TV
2
SR ETR KT S Z Lic X ) IREAIC BAF R
ERBGEBL .

HoRE - MR - BRI - RTE (1950) 3% BB OAERE S
hexylresorcinol & urotropine (1 .: 1. urex (@ 2),
succimidel (1 :1), benzquinone (1 :1) DOFH LA
W% Fv 2 icpE CREIRET 247, IR ERTED
LR, 3 (1960) b E7c santonin ZIFEOIEER
EF & LToHTF Lo Tt RAbamE Lic.

ZSFR o interaction DEFFRIC OV TOD athge L
1% Braude & Nachod (1955) DFRFMFINIC X %5587
¥k, JEHTRICc X5 Arshid & Giles (1952, 1955, 1956)
ot BA (1957) DRINBRINA <7 bk
Chretin & Laurent (1953), Think (1948) & miEEH
PRI R B B, TOERTEAEN T & < ther
mal analysis Z L CTHRIEYM D interaction ([ZD
VCiRET R R AT

santonin 0 {EFIMEFFH & LT MEERBREZES LD
D—A, ZRE (1931) ¥, EE - HEOWIEHER D T
VBN, JERSINCH BB ERND santonin O
BEEE L DERIT bile KXo TRERBENS L
w5 RO EHTBE .

RO — M bR SRR ke XV Fsbhce E2FRELT, HEEET 5.
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Z OREEICES L T 2313 santonin ¢ mechanism ~
DOEBRTF L Lo bile [ZREEEIER, solubilizing
agent * L CTOHOIER, £ 1L T santonin & DL TREAIC X
HEBMPGIAEN LR B D LHEELERFT TH L. bile
acid S RENEIE(EREHE $52 Lid—Kic mbh TR
Y bile ® santonin ZJFE~DEE L L T HEIEEEH
12 X 5HEEVEF L santonin DREEEED S LV O
fRERRBH L WAy & OBRHERIS 1B .

santonin (S) & bile P& (B) & @ fic complex ik
OFREHENRBVES LTHIES & BEicik, S+B=SB
7 5EAH D BABILE TH S S D solubilizing age-
nt 72V 5 BREEMERTFELES.

L Z OGS EATEHIE santonin @ mech-
anism (ZHER (1953~5) DX X et LMHES T,
IVHELRLEREETHASD.

Fh 60 BB ZHIT Choleretica @ 1 FETH
% bile acid {22\ T % AL T santonin & BIFROMRET
EiTO7.

= B A &

2X3K . santonin, salicylic acid, benzoic acid, ment-
hol, 2-phenylquinoline-4-carboxylic acid, /& H AFH T
mEERAELCERLE.

% 7z dehydrocholic acid, cholic acid, glycocholic
acid, desoxycholic acid (XTiR DEFEEREE, £ L T urso-
desoxycholic acid 13 H R H IR &4E, 8- (8-fluo-
ranthoyl) propionic acid |3k H ARZEMXSHOHE
LV AFL 7.

P Eowdh b fEAERMAS SR UEARREL L TE
FicfkL7e.

BSHTEE : 1) Hik A: santonin ¥ X O Choleretica
EELOERLICEFTRARECHEL, * /S TR
SFICIRFEEREIC X Y BGITiEZ T o .

R, BRAVRRICESET 25613 2 kT RERN
rREFICODZEOEE, WiER (T.P) Big MP) o
HWEEIT O

LL, 0k TRERKSILEYNOTRS DR
BEF L IREEIAN AT L B B 546, L SICEREDLR
TR E Ok AR X VRVIRE CHELT 2356508
HHAILTES:

2) Hit B: BEO (1961) ko TRERIhicHE
I X2 BT DFHIFEERIC AN 2 Bis 3k & At
SRLEHEE N C— ARl LB L 7z iR ht & Hik
I &Y BGHERIT S HHET, Y ARROBRICH LA
EFED X b TN WHICHEERIC X 2 EER
DREBMPERTE 2L 2D UEFZ EEZ

Fin o R IRHIm AT T, P. iz % TimEL
BAEFNRAEDORIEEZ IR TE LYo TR ER S L LR
Iz {EES 5.

PLED A, B MEoVCTFhrt EHALT, &FR00
SEAT eSS & REBHEZ (ER LR O HHRLl
Tc.

ERERS S UER

Table 1~2. Fig. 1~11{Z thermal analysis (T X%
FEROERETT.

Choleretica I-santonin 2 5 REGIHT : AREBRICH
L 7= Choleretica i% bile acid Z[&< —f% Choleretica
5%, salicylic acid, g-(8-fluoranthoyl) propionic
acid, benzoic acid, menthol, 2-phenylquinoline-4-car-
boxylic acid TH 5.

R2BARTHFEMETRT SFIEEEHET 5
DIZIAFRERB OTUR 225 AT (Fig. 3), benzoic acid-
santonin 2 R CHEE mol Feix 1: 2, 1:3 mol
ThH 5.

bBBOSTEYE, € DEHENKTS 5 LR

Table 1. Results of thermal analysis of santonin

Compd.

Mol. ratio

choleretica I o o antern Gh BB o P.}P. Method
salicylic acid == 109.5 A B
B- (8-fluoranthoyl) propionic acid - T 150 5 A
benzoic acid . + 1.3 102 102 A, B
menthol = A
2-phenylquinoline-4-carboxylic acid* = 152 .5 A B

* Serita: Jap. Jour. Parasit., 9, 167 (1960)
E. P. =eutectic point P. P. =peritectic point

Ch. =choleretica

(20)
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Fig. 1. A section of salicylic acid-santonin system
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Fig. 2. A section of g-(8-fluoranthoyl) propionic
acid-santonin system
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benzoi i 1
oic acid i ppp cENT sanToNIN Santonin

Fig. 3. A section of benzoic acid-santonin system
BBROIFFIc 22T, 2 o0ERAEREAR LADE

MOX S5 REERZ R 35 23, benzoic acid-
santonin 2 pR4ys% (Fig. 3) BT OHBETHS.
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Fig. 4. A section of menthol-santonin system

170

150

0 50 100

2-phenylquinoline

4-carboxylic acid wt PER CENT SANTONIN Santomin

Fig. 5. A section of 2-phenyl quinoline-4-
carboxylic-santonin system

% 7z salicylic acid-santonin 2 pt%5% (Fig. 1), B-
(8-fluoranthoyl) -propionic acid-santonin 2 % 45 &
(Fig. 2), % L T 2-Phenylquinoline-4-carboxylic acid-

santonin 2 k4% (Fig. 5) 1%, 03hd 2 KDFEEK
B R, 1 AOEEiS X O L EOILE R 5 75
HIREEMERIRL, Zhb% 2 paficizs A beEmo
TP bR L 2 ERT 5.

% 7z menthol-santonin 2 k45 % 1 1 ADO A& B
X1 ADEERE D 25 REK (Fig. 4) ZREE
Bl i

DT LIRSS LAY RO R REEDTFEL
mECE EEnT 5.

Choleretica. II-santonin 2 4y 2254 : bile acid
MEH 7z Choleretica TH5HZT &k —MkicHEm b T

(21)
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Table 2. Results of thermal analysis of santonin
Choleretica II Compd. Mol. ratio
(bile acid) formation (santonin/bile acid) EP. or P.P. Method
dehydrocholic acid — 157 A, B
cholic acid + 4 - | 154.5 157 A B
e v
glycocholic acid + {1 = 3 145 145 A
2. 3
desoxycholic acid == 142 A
ursodesoxycholic acid — 156 A,
E. P. =eutectic point P. P. =peritectic point
R
o6
180
230 { /
- W
160
200 \" . .
140
1 i |
o 50 100
180 3
glycocholic .
acid wt PER CENT SANTONIN Santomin
o Fig. 8. A section of glycoceolic acid-santonin
. system
i 1 k)
0 50 100 oc.
dehydrocholic : l
acid wt PER CENT SANTONIN Santonin Ly
Fig. 6. A section of dehydrocholic acid-santonin
system o
oc i -
200 130 L S
o 50 100
180 | desoxycholic .
acid Wt PER CENT SANTONIN Santomn
Fig. 9. A section of desoxycholic acid-santonin
160 system
- =l cholic acid, # L T ursodesoxycholic acid @ 5 T
0 50 100
5.
cholic acid santonin &2 RARICHCTH T ETRS SR &H

wt PER CENT SANTONIN

Fig. 7. A section of cholic acid-santonin system

%

ARFEERTHLL 7z Choleretica II (bile acid) & dehyd-

rocholic acid, cholic acid, glycocholic acid, desoxy-

+ 5% D%, cholic acid-santonin 2 fl455% & Glyco-
cholic acid-santonin 2 fR4y 54 C& % Z 0 {REEX D S
ETES.

Z hiz 2 g cholic acid-santonin 2 4y DIREER
V& 3 ARDORIE I BIARIERR, 2 A0 R 5 ImE RS &

(22)
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ursodesoxycholic !
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Fig. 10. A section of ursodesoxycholic acid—
santonin system

V2 EDEREERL, 2WEMICA 1 SDHfEET L
TR AL EMERRT 52 Lrbir 5.

ZhiE 2 SRR S h B ke RA TR OsMA
KELHE, ThbbBRKAEAT6HETHS.

2% 1) cholic acid-santonin [ 125 TAL & DIERL
SNAAREES HEShAZ L& ML, santonin %
70.6 ™5, F7bb santonin 4mol IZXFL cholic
acid 1mol ®#E mol KT cholic acid-santonin
compound DIFFPHEE S5 . :

glycocholic acid-santonin 2 % 4y & @ 4K & X 1%
benzoic acid-santonin 2 %4558 O REER] & 4 < RIER D4
WrfERE %R, #E mol b santonin 1mol %L T
glycocholic acid 2mol & %\ 1% 3mol, B X santo-
nin 2mol : clycocholic acid 3mol @ 33EY DfEA L
EET 55 LM ORETEENS.

—fRIC 2 AR EIALE W ERRL BV HEIRE, €
DFARDOIREERNE: 2 AROFHE 5 FaRlrhR, 1 AROWEIRE
BIO 1 EoitEE X W52, dehydrocholic acid-
santonin 2 f%4y% (Fig. 6), desoxycholic acid-santonin
255 % (Fig. 9), % L T ursodesoxycholic acid
-santonin 2 p4yR (Fig. 10) OERIZI OFA T 2 5L
AT AL A OTEER D D B is .

cholic acid-desoxycholic acid 2 s REGHT : Fig.
3BEIW Fig. 8 L[ElkElc, Zo2pmHicEbh sy
Tlealy (Fig 11) 1 MEEEED K ThH 5 72DIC FaRlih
ROWBERT 5 2 & < BEHHRICIZERTE 2 >0k
RURZFEATES mER L k2 REREZ DL TV 5.

iz X hiE cholic acid% 46.7 &, 7545 cho-
lic acid 1'mol :  desoxycholic acid 1mol ®#tE mol
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oc
200 |

180

160 L

140 | ! i)
0 50 100
cholic acid wt PER CENT DESOXY- desofi}é%“’hc

CHOLIC ACID

A section of cholic acid-desoxycholic
acid system

Fig. 11.

- cholic acid-desoxycholic acid molecular compound
DB TR S.

X I Ahaat &bk« HOR (1951) DUFEIC LS
santonin DHEB/ER O HRATRNE T, BEEIFEHER
2 santonin OIEREF D L CHRMAELDOTHHZ &
FERD S B ERC.

C OREEICET AR TV A0 A T OBRFRE
WCEEL TED BT b bile 0T O HEICET B 1L
Blz ol Clente T ol

4# 1 3 Choleretica % 2-phenylquinolin-4-carbo-
xylic acid & OEAIEED santonin DYFEERRO LT
Shw THED BRERET LI b emE L

ZoFER, prdicRET I L & bile HWESHE RS
REBET CHBHT LEMY, santonin FHOHEIC
choleretica LBEEEET AT LARL T EER TR
ZEERDI.

SIS & BB 5 L BRI S LA DTN &
Y, BT L 2 - SH|IBH LS.

e E -7 6O RM 5 Choleretica & santonin
DS TFALEMERIC 2V TSGR 2%,  Fig.
1~Tig. 16 725 4ER %45, benzoic acid, cholic'acid &
glycocholic acid ™% %Iz santonin & 5 FILEWTHL
BFEENAZ L ERDI.

F 722 O T=EE benzoic acid Zf&EL D 2 BT
VW, %Y cholic acid & glycocholic acid @ san-
tonin (2%t3 B AIESEENE, WIS h7c santonin 2
bile L L LICBERICHMS AR, Thb 2E L san-
tonin T3S FILEMDOTEAE Y, £hic XY san-
tonin 73 X V877 A TR EH & FBE L 15 5 AT RENE

(25 )
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DEFEPHEELES.

L2b bile 2 ZzoHizEEh b2 b bile acid @
B\ CRER I TERASMBERD 7 57 F T 1
F L#HE > T santonin OMHEFBIEAZE/{ELO T
50 Livda.

% 7z desoxycholic acid 3R, EfkT7T V=2 —V, 7
= /)—Jv, Fty, avzF ) UELS T LEMET
L, Z® NaEi3/KEMETH 50 65 Lx DOKICTETEH
B BRI L TR E R S ICfTheE, B4V, &
NEY, TAHRA FRZAIZEDTESH RSN S
rokhstvbhTws (BEXERRM, mUEsR) .

santonin |EF] 7z ¥ EEYEME T (one part dissolves in
5,000 parts of cold water), bile D & DIRMREE ~ DR EE
1% & b THRTER.

%72 bile {% santonin & DIEFFIT BV T bile acid-
santonin-bile acid @ 3 FiZ5R, FHiZZ U F UBIVX
7Y v & Bk L L7z glycine or taurin-santonin-
cholic acid or desoxycholic acid & @ 3 452> AfEH
DEEEZ b, ABRIC cholic acid-desoxycholic acid
2 5y Rlc o\ TiREt, Fig 11 247,
INBEELTRETYAVCARET T Y RICHE
35, '

& £

santonin 2P0 HERRT L LT o {L&WERE B
Hj L L Choleretica & santonin ¢ thermal analysis (T
X 5 EB %17\, molecular compound KD & ik
Sl e

Rz Z iz X Y Choleretica D 1FETH 2 LT HD
bile acid & santonin D5 ASIARED KFR (R 2 78 H T
HELLEME .

1) Choleretica T # (bile acid %% < —f% Chole-
retica), $7b b salicylic acid, g-(8fuoranthoyl) pro-
pionic acid, benzoic acid, menthol, 2-phenylquinolin-4
-carboxylic acid @ 5#& & Sontomin 8 D B3 HTRIE &
fFo7ckERM 5, santonin & addition compound ZjF
L7z @it benzoic acid-santonin 2 4% (Fig. 3)
©, #7 mol B, 1:2 (benzoic acid), 1: 3 (benzoic
acid) TH 5.

2) Choleretica II B, T/b b5 1D bile acid T
& % dehydrocholic acid, cholic acid, glycocholic acid,
desoxycholic acid, ursodesoxycholic acid @ 5 f&IZ2\»
- 4 [FIkEIC santonin & ¢ molecular compound FEELD
s, BXOBASWIEED bile & santonin DBEIFRIC

S\ T BSHTREIC & B BEt&47\v, cholic acid &
glycocholic acid @ 2##IZ molecular. compound DAL
DR b

Z OHEEREA mol HiE cholic acid-santonin 2 pi%
% (Fig. 7), 4:1 (cholic acid), glycocholic acid-san-
tonin 2 % (Fig. 8), 1:1 (glycocholic acid) 1:3
(glycocholic acid), 2 : 3 (glycocholic acid) TH 5.

3) BN IEE santonin (X bile & D FESZUWADS,
2) hHAEEINDD, ZDHNT 3 SR D molecular
compound FERRHE X HIL 5.

bile acid-santonin-bile acid 3 fk4y5% molecular com-
pound DREJEEMEIC OV TD 1EREL LT, RAIT bile
> bile acid D% %Z cholic acid-desoxycholic
acid 2 S RIC oV T BSHIRIE 21T Fig 11 24
e

Zhick V#EER S mol b 1:1 @ molecular com-
pound DFEAVRAER 2 BB bhvic.

SHAROKEEICEL TR TH 5.

WrTE s Icih>, HEIEE Y 5O e B KFIEIE b
#52, LEEKRFEXHRTE=5080E, RE0E=
HBICED X VIESKLET Lk, —BELOBEHER
2 e Kk HARSISE R EDREECH LHEEZET 2.

AT OBEE DO —HIEBFS4E T A% 6 [0 | AFEBE
24k B AFE S, W34 4 A FH29mF A HEL IR T
FRLE.
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STUDIES ON THE RELATION BETWEEN CHOLERETICA AND
SANTONIN IN ITS ANTHELMINTIC EFFECT ON ASCARIS
ll. THERMAL ANALYSIS OF SANTONIN-CHOLERETICA SYSTEM

KAORU SERITA
(Faculty of Pharmacy, School of Medicine, Hokkaido University, Sapporo, Japan)

In the previous report (1960) the author had found the fact that simulteneous administration of san-
tonin and 2-phenylquinoline-4-carboxylic acid as a sort of choleretica, was more active against human ascaris
infection and that bile acid secondarily secreted would play an important role in the mechanism by which
the ascaricidal activity of santonin was accelerated. In the present paper, the second in a series, thermal
analysis are undertaken on santonin — choleretica systems, especially on santonin — bile acid systems to
elucidate the role of bile acid when secreted into the intestinal lumen from the bile duct. The results
obtained were summarized as follows :

1) After thermal analysis of the following mixture systems, santonin — salicylic acid, — g-(8-fluoran-
thoyl) propionic acid, — menthol, — 2-phenylquinoline-4-carboxylic acid, and — benzoic acid, the formation
of molecular compound with 1:2 of molecular ratio and with 1:3 occurred in the last mixture system.

2) Thermal analysis were also conducted in the following santonin — bile acids systems, santonin —
cholic acid, — glycocholic acid, — dehydrocholic acid, — desoxycholic acid and — ursocholic acid system.
The occurrence of molecular compounds was observed in the first two mixture systems at a molecular ratio,
of 1:4 (cholic acid) and of 1:2, 1:3 and 2:3 (glycocholic acid) respectively.

3) Possibility of secretion of santontn in the combined form with bile acid into the intestinal lumen
and ‘of the molecular compound formation in the bile acid — santonin — bile acid system will be assumed.
The thermal analysis of cholic acid — desoxycholic acid system was carried out for trial and the presence
of molecular compound with a molecular ratio of 1:1 was shown by inspection of the phase diagram

obtained. This point will have to be clarified by further work.
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