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THE EFFECT OF KANPOU MEDICINE ON THE GROWTH AND
AGGREGATION OF CALCIUM OXALATE CRYSTALS IN VITRO
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The effects of the compositional drugs of kanpou medicine on the growth and aggregation
of calcium oxalate crystals were investigated in vitro. In the seeded crystal system, the inhibitory
activities were calculated from the change of the number (Ia), total volume (Ig) and fractional
volume (I) of crystals determined by a Coulter® Multisizer. Among the tested drugs (Takusha,
Akyou, Chorei, Bukuryou, Kasseki, Kinsensou, Kagosou), only Takusha and Kagosou had strong
inhibitory activities on the growth and aggregation at the concentration of 5 pg/ml and 10 pg/ml
(1a>80%, Ig, >>90%). No significant correlation was observed between inhibitory activities and
alcian blue precipitable polyanions (ABPP) of each drug.

Thus some naturally existing substances composing the kanpou medicine may help prevent the
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stone formation in clinical use.

(Acta Urol. Jpn. 37: 1097-1102, 1991)
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SEEBOWENREE T LA LA LE
REBTHEAET B ARC R T BRI IR S
DHh" E D FRb R GERNC R  BREIR A L E R
Twigv. U LIRS R DB (nucleation),
BE (growth), ¥4 (aggregation), &k (concre-
tion) X\ BBENTHEINS L L0 @EHIH,
EHREDEDRDO DTGRP Ihookh b,
HARBERPCE VUL, BEXKEESEFEOET
LTWABEEFELMCIL-C ¥ k. ¥ in vitro
T inhibition assay OEFEMELEHE Y, FOER
Wgeh SERIGA~O R BT TE T 5.

REHERECHKT 5 paEE, RRE, &RE
%, BRTHOBEIVETIR TV, EHIEA
DOEERIGAR, & UTHRIERT X 58 AMFE{RE
Fle LTHERAIRBZ L%, REHEEGEFRLE
LRI TR OF AR BB DB L AT
HBHLD LhLInhbEDRDRDD HERES © F
RS OB T ERACBT 2RI hT
Witk bivbiui, BROBEAIE L TR0
PRMEE LTEERAIRTCWA EOHEELY, I
BB IR e i B R et OREL LIRS % b
BT, EARBERD A\ IEATHFIE LTOREE
HHEREEBL, in vitro TOBEB AN VY AR
$tT 5 RN (R D EBEE L.
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1) SREEHRE

BEGOBRGTHSD, RE (#7v%) FB (7
FaV), BE F-v41), RE (Fr7Vav) &
a7 Gy ed) BICHRIEADRS S L 2h, kX
DIREEAECHFHINTER&8E (F v ey Y
V) BIVEME (X237 v) #8RELE. 30k
DOES =% A3, HHRILASEEETEHRRINC
T, A—&ETilEs0smht L, % mEER L
fER NI b DT, HBKCHEME, 022 pm Milli-
pore filter %@ L{FEH L.
2) RERRE, BERILEONE (Fig. 1)

Robertson BHOFEYH AV, FRERTICIER L
7z metastable solution 100 m1 (CaClz1 mM, Na:Ox
0.2mM, NaCl 0.15 M, Sodium cacodylate 10 mM,
pH 6.0) 41 DEEHFHS %%, CaOx crystal
suspension 2.5 ml (100 mg/100ml) % seed Lic5
2T, RBRIRE 4 0EHECOMBIAEE LCEH L.
Seed & LTHWIERA LYY AMXHROBEHH L

Inhibition Assay

SAMPLE
qu 1mM

leczo‘ 0.2 mM
NaCl 0.15M

Sodlum Cacodylate
10 mM

[pH 6.0

Adding COM Seed 2.5 mi
(100 mg/dt)

Crystal distribution by
Coulter Counter Multisizer

Total count Co

Total volume Vo

Fractional % Fo
(>9 pm)

Incubated in water bath 37.¢
with shaking

|

Crystai distribution by
Coulter Counter Muitisizer

s!l l.r[ 1!;[0 wmulh Total count C,

i l ' 1 Total volume v
j Fractional % F 4

.r n’ ”‘ (9 um)

v! ill

Fig. 1. Method of inhibition assay of samples
in the seeded crystal system. (COM :

calcium oxalate monohydrate)
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Inhibition Index

Samploe - SamPe® 110004
la=[1- Control ¢4 Control o ]
Samplevy  — Sample vo
- x100%
19 =11 Gontrolye — Controlvo ]
Samplerys — Samplervo
1= Control rvs Control svo 1x100%
FV (Fractional Volume)
=Total volume x Fractional %

Fig. 2. Formula for the inhibition index (Ia=
9% Inhibition of Aggregation, Ig=%
Inhibition of Growth, I=2% Inhibition
of Growth and Aggregation)

Yy a, | KFEPEASKTTSTHOLL, T7RY
- —10 T | BEERE L b o Avie. fif
R I X OV BB 13 Coulter® Multisizer %
FA\>, apperture size (X 100 gm T 500 gl @ % 4
7 4 VIZT 256 channel ##r%1T - 7.

BRIFAE S UTEH LicHEE, Ryall LoOFEAY
CETE, BREERS IVBREBEIO TR TR %
Inhibition of Aggregation (Ia) 3 X 1% % Inhibi-
tion of Growth (Ig) %Et&E L.

B 9pm Ll kD fractional volume #3HE L,
Robertson ¥ Dy+5 % Inhibition of Growth and
Aggregation (1) X FEFCEH L, $ORDOBEHK
GO HBRES L (Fig. 2).

3) #BUFRD ABPP REE

BES =% A DR O RBEREEMIEER [ 520
BOTWHE, &{wBis =228 (glycosaminogly-
cans: GAG) R X 23 DO E 5 v E B
Whiteman OFED ¥ L, KES5 O Alcian Blue
Precipitable Polyanions (L F ABPP rEZE3) %
HIE U BT L.

= ]

1) 100 pg/ml w33 BRHILEE (Fig. 3)

WBEDOHE 5t {BILEER B S eh o fedt, o6
BB TERIEAEL RS vk, FIBAEBR< 5
FITE, 1, Ta, Ig J250% Ll R I8EA 8
gXht.

2) 10 pg/ml s\ BEALEE (Fig. 4)

Rifhe 1=98.24%, 1g=96.37%, 1a=85.25%, &
ik 1=98.32%, 1g=99.70%, 1la=94.81% & i\
BEIEBEDSFED Bt ht, Mo 4 G TIRS0Z LT~ &
ETT50nBE I,

3) MR X BHAIESEDZD) (Fig. 5)
10 #g/ml DOPWEE T I PE L BER TR Ui EALRE,
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Inhibitory activities of the tested drugs
at the concentration of 100 ug/ml.
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Fig. 4. Inhibitory activities of the tested drugs

at the concentration of 10 gg/ml.
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Fig. 5. Inhibitory activities of Kagosou (left) and Takusha (right) in the

seeded crystal system.

RECSVCTEBECRT AL R LR TRL L, BE
DWEEC BT B T O fEFRRREEIEEE % 5 pg/ml
DY E TIREE IR, | pg/ml T 1=58.29%, Ig=
64.37%, l1a=31.43% oOHEENBE Shic. RED
BRIEAE S EMH L FMRIC 5 pg/ml EFTREINTE
p, 1pg/ml T 1=76.81%, 1g=8296%, la=
26.44% LEME X H 2R\ RIEEESTED bk,
4) #&B5 ABPP RE (Fig. 6)

F—iE (10mg/ml) OFF =+ A ABPP R
DOBFE (620nm) ¥ KR Lichs, MWGBHIERE R &

(final concentration=1,5, 10, 100 gg/ml)

SEMEERED ABPP #Epicbon, FRE
DOAILEER b OREBEILIEE A ERD LT, WEIC
HIBALERD Bivish - T,

% -3

19734% Robertson HPR X Y metastable solu-
tion HCOMEREH Vv Y AEROREEED Coul-
ter counter 2. L ARIEENRREREIN T, D, in vit-
ro TORMHBRBY E T 5 FE &£ LT Coulter
counter (LB n kL S, 19814 Ryall B2
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Fig. 6. Alcian blue precipitable polyanions
(ABPP, Ee) of the tested drugs (10
mg/ml) using the method of Whiteman®.

BRERR XOREY IEC JIET A ERYRE L.
SARSIEAE YAV, BEEY v A inhibitor 2 L
*C, sodium pentosan polysulphate®, sodium cop-
per chlorophyllin® &% RWIZLTHY, #Hcb
hihd Couter counter TA II % i\ Bl R
BETEE D BE R 8\ T promotive effect %o
ZEdEEIEDT 5P, ¥ i mixed suspension
mixed product removal (MSMPR) &9 1 b,
L ABMTREC CERRREEHREYHET
MNAE LI > CETCw5. Lk X b Coulter count-
er XA\ BBH VLY AERRREER I ED
A7) —=vIHERY, BRMrOBEREODD DL
EZzbhs.

—FENE, FCERCEFETSWHEL LTRE
REEBREL LTOBRGAMIR, Riiborry
Y ADBEATORIPAEA L LT Rice-branl®,
Lindsjs 5 & % BEARINFEER TH 5 *Ox-Ab-
sorb’!® Jp Uabh Tk ), HRRC LIk, &
RBRIELL D 5 BROOEHYEIEET L LE
2bhb.

STES CRAEFHOWEFHAER IR TR E
BBy, [FE] & TRBRI/TAH RS h 5 0%
BEREELRFNICERETHY, SOROO4K
LT OBHERREN 7 7 r —FRTEDERYBES
M Licidzdinu.

SELhONIEFSBORS HPLE Lic 7 3K

2% Coulter® Multisizer %\, ZOBEM I L~
Y ARERRR R B L, ERES IORE
O A E OB GHIEEE RWIE L. FULIRZ
v P ODRFEHRICE 2 5 &EHE OGO &>
WTRE L, &8 CaOx EARETNT I
BREHE L TVEP8, bhbhOBR TR 2%E
Il LRV IR b, BRIy YOy v K
7 OIEES L3RR RELLbDT, FEER
L LCERTER, HBfAS DY, FIRHEKE
ELTUBHAIRTWS, ERRER, +E2408, ¥
SHELDORET, BHELLT7IVAL—-A,B,
CEDPY T2/ VERE TASAFRES, Fl
R, VBEBFER bR TWS. ThHOER
B BB IEERSHOREWED S b, MHFRAEE
WAL IEAERE - T B D, et oRBHERE X
VRPHEES BB T E -7 THTHS. %
- B BEHB OFBIL, I, HROBD D VILH
BN EGRCIERL, CoBRE LTREAMNRER
BYBLCOEMELDOTHY, S in vitro TO
BREIVEGRECAYDTHD LIHETER. L
LB BN E LS, RilchblesRARS
B Ihbked, TXH0E )EWERAO I FEHIN
ERINDE DI, ERHEIIEECENI-ERN L%
zZbh’.
SBRPMERFOBNER S EDC, IHEEE
J5E% ™ Medical Prophyraxis & UC OEERIEE
TR LTI FRETH 5.
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