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Fig. 1 Plot of bilirubin mole amount dissolved with four kinds of 1.0 x107‘M
polyaminocarboxylates (EGTA, DTPA, EDTA, NTA) in the back-

ground of 6.0x107°M sodium cholate against time
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Fig. 2 Plot of calciunt mole amount dissolved wilh four kinds of 1.0x107*M
polyaminocarboxylates CEGTA, DTPA, EDTA, NTA) in the back-
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Fig.3 Plot of bilirubin ( Mw—M¢ ) mole amount dissolved with four kinds of
1.0x107*M polyaminocarboxylates (EGTA, DTPA, EDTA, NTA)in
the background of 6.0x107'M sodium cholate against time
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1.0x107*M polyaminocarboxylates (EGTA, DTRA, EDAT.NTA ) in the

background of 6.0x107°M sodium cholate against time
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Table 1 Order of reaction and the rate constant during calcium bilirubinate
dissolved with four kinds of polyaminocarboxylates in the background
of 6.0x107°M sodium cholate

. W , \ bilirubin dissolved } calcium dissolved
polyamino- time o
carboxy late ! . ‘ n n
name } Chour) | (order) ke (order) ke
EGTA | 07 2.11x107F 2 | 0.896
‘ (2.8)*  mole™? hr™' | (1.7) i mole™" hr™!
DTPA | o-18 | 2 226 ? 2 SPT:
(1.6) mole ™ hr™! @.D ! mole™! hr!
EDTA | U7 ! 1 0.251 | 2 P25
1 1 (1.2>  hr! i (2.0) , mole™" hr™!
NTA S0 ‘ 1 5.89 : 2 1,88
; | (1.8) ‘ mole™ hr™!

} (1.4) ' hr!

* numbers in brackets express real reaction order we determined
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Fig. 5 Ratio of all calcium mole amount to all bilirubin mole amount dessol-
ved with four kinds of polyaminocarboxylates (EGTA, DTPA, EDTA,
NTA) in the background of 6.0x107*M sodium cholate against time

(2] {7

 ASEERARBELESESNRNISRE
e— R A L e, SR 1 1 B RS TR ( Hol ik pH T
MTEAETE R ) B Ab B K
CaB¢sy + Hol.==CaL + HiB+ (a-1)H" (8)

FEETHLT R 1 s 1 BER B AV 0, BN ZEAE R IR A T 30 L AR R B A — B, (LS
REEREUE SINLZA0H IR FLD CRE S ) o FFRITREREMIE L, MBLR
WD, FRMYETT, MCa/MB Je#bd T, (EBEMe:Ms IRF1:1, HELE
AR BN BT SR AR T 4k e T DU T 9 B2 R 3 R VR 2

k 9
CaB(s>+HnLZ‘_l‘ZHiB(S)+CaL+(n—i)H+ (9

EPARLL RS AT G, BT TIRAEMEAR, /s UBISH . AR5
Z B AT 2 5 114 AT R ply TIHA0 S RUOR B — A AU B 7 f ik, ERBAZE T If
RAISLN, THEBAMW. SEFETREEGEX - HRYMEZ . Hit, BA
AL IR E T, M THL ZRAY. REVEABRMKNME TRIRMER, HE
(VA IR IR AR TSI AR P . UBDRCY ). B COERE T HE DTA HR{
FERRRE — A . WT G RER FERRB AR Suzuki BN EBLR



88 7 m 4Jc f%’f 3 %

HIREY SO, A AT R R A %Uﬂl%w“ﬁmﬂ%ﬁmﬂ%xm”
BIBRLT 7299 8cm ™ RI99T cm ™ AbE B IR Z KB, AT 24T M € 55 K
FIAE BB, I\ K R 20 e U A A B R, BT A R I
AT A I AT, ATLLI T & L1265 455
T ) ey o S L % T AT B A . Y64 3 TR B R S AR AR B 1 I b
BT BRI REEN, DL RIS 0 A AT R
B1E, TSIRL R B RS AL,
= ERATHEBSAHBELMNER

FHIS o 25T VW S B T PR,

S.=[CalLl+({CaCAY+(Ca} (10)

BB R AL 45 (CCa CA D) P BS4% (LCald ) 5Cal Mtk Al Ll 20 , ] LLHEMAS 1] i
DI TEFTRE T B AN R 5 S A e M 2R T I R ) rﬁ”“*.’ﬁi
*ﬂ%?ﬂ:ﬂﬁﬁﬁ R R Y ORI AL R RS R A e R A, T
M S FFE BB car Ccond ) %@B‘JEUU’*&EE& 2,

e 7010 MCARMBERNEABEMH S
EeYNEGFBREEREEHRAEHE
Table 2 Conditional stability constants of calcium polyaminocarboxylates and
protonation constants of polyaminocarbo-xylates in the backgrond of
7.0x107'M sodium cholate and the solubility of calcium dissolved
with four kinds of polyaminocarboxylates in the background of 6.0x
107°M sodium cholate
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STUDY ON DISSOLUTION OF CALCIUM
BILIRUBINATE PELLET WITH POLY-
AMINOCARBOXYLATES IN BACK-
GROUND OF SODIUM CHOLATE

I1 Ji Xu Shanjin Wang Kui

( Faculty of Pharmaceutical Sciences, Beijing
Medical University, Beijing)

In order to clarify the development of a chemical model simulating
the chelating dissolution treatment of this kind of stone, the processes
of the dissolution of calcium bilirubinate pellet with complexones(EITA,
EDTA, NTA, DTPA) in the presence of sodium cholate were studied by
means of static method, which is similar with that used by higuchi for
the studies of dissolution of cholesterol, The rate of dissolution as well
as the limit of dissclution were determined through the wmoaitoring cf ca-
leium ( with atomic absorption spectroscopy ) and bilirubin(with spectro-
photometric method ). The caleium bilirubinate is of a composition of
Ca; Bilirubin=1:1, The resulis show that Ca and bilirubin are dissolved
in two different routes, thus the amount of Ca dissolved is much higher
than that of bilirubin, while the dissolution rate of Ca is much higher
than that of bilirubin as well, The solubilities of calcium bilirubinute
pellet in four complexones decrease as suchs

EGTA>DTPASEDTASNTA
which is roughly parallel with the conditional stability constants scqu-
ence of their calcium complexes,

A two-step route is proposed to interpret the dissclution;

k,
CaB¢y+H,LT2Cal + nH+ B,

kR,
Borc2Bw

Keywords caleium bilirubinate polyaminocarboxylate kinetics



