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A STUDY OF CRYSTALLIZATION ON
UROLITHIASIS IN VITRO

Katsuhito Miyazawa, Koji Suzuki and Ryuzo Tsugawa

From the Department of Urology, Kanazawa Medical University

The formation, growth and aggregation of calcium oxalate crystals were evaluated with a Coulter
counter. CG-120 and sodium pentosan polysulfate (SPP) has inhibitory activity on calcium oxalate
crystal formation, growth and aggregation in the seeded crystal system and whole urine system.
In continuous crystallizer system, they inhibit the nucleation rate.

A new system of observing the crystal formation and growth of fragmented stones after extra-

corporeal shock wave lithotripsy has been developed.

growth.

CG-120 has an inhibitory effect on their

The deposition of calcium oxalate crystals in the rat kidney was induced, and then, the
volume and number of crystals were estimated using a Coulter counter.
effect on calcium oxalate crystal growth in vivo.

SPP has an inhibitory

(Acta Urol. Jpn. 37: 1091-1096, 1991)
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Coulter counter T 3L, control & HEL T
CG-120, SPP % ¥ LB & OfERROES bR
S#EBEILEE (Ta) %, fEEBE 0 & {bd bR EIEEE
(Ig) FEH L.
2. &R

TCI% L X 5 1c metastable limit % JU%E
#%, R 100ml iz metastable limit © NaOx &,
51 0.3mmol » NaOx #BIYEI L0
R, SE%3E LI h% control & LT CG-
120, SPP ¥RiniE D KE & Hlz L.
3. Continuous crystallizer system®

# 150ml OBFBEDOE —F —&h Vo7 ARDOBW
EBEROBE R <V F XY TRER LEA LBKRE
AVER 100ml &7c5 X5 HEARLABRRIITS.
= — X "ERE TR O BRI 37°C Lick
XOBAKETERIES. T, €= —HNOBHKILT 7

COSTAR TRASWELL

Solution 1

Constant Flov Rate

50 nl Chamber

Solution 2

Drainage

Magnetic Stirrer

Fig. 2. Membrane filter crystallization system.
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Rya—F; VIDARE—F A= fEH L —EDE
B (Fig. 1) 5. To¥s, BEARSHOE Robertson
LOMEOT X B H A vy AERKIEE 6mmol, B
BT 0.6mmol K {#fI Lic. CG-120, SPP % &M
BB YR LEA L nucleation rate (B°), growth
rate (G) ZHELI.

b, TOEBREAL, X dynamic /g ap-
proach & LT ESWL #OERHR kAR IEHE
B R EHRE SELREHHELY CG-120 OBHER
Bas L. AR 75ml O £— 7 — RIC extra-
corporeal shock wave lithotripsy (AT ESWL &
BsT. VBHER S BE o L v Y A—TK LB S
100mg DREFHEEEIRICA VI VY7 4 v E—
Riggh » TREE, BAREN 0ml LB X 5%
AR LARYWEIL, 18054 D KIt#, BRI T paper
filter b CURMRIRSERYNE L (Fig. 2).

11. In vivo

{KE 300~350 g D Sprague-Dawley 7, b+ %
v 1LBEOFHRRAEOHK, Fig. 3 R Lic7/m b
2 — L CHEMBTERYE TH %5 Hydroxy-L-proline @
BREPIEE S5 X 00, 4% ethylene glycol @B HiEE
X hESRYHER LGRS XU SPP OfEEZR
T CREE L FEYTBEASE sT o R — Mg,
Soluene-100 1= C &M LA S hlc &d it L
Coulter counter = CHI5E, #HifLic (Fig. 3).
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1. In vitro
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Fig. 3. The protocol of experiment in vivo
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NED bhEER » ALY A— KB LT

{%) CG-120 (COM (@} COD (O) seed) /'

2,000 pg/m1-Ci2100% L 1Ol S D B EATRD Hhuie 100
(Fig. 4). % -
BURBAIERE 1 250~2,000 pg/ml TF®» b h i -

SPP 1 05 pg/ml P ETEERIEFEVED LR 1
pg/ml LLETR100%3 < OISR EZR L. Bk

BELEAEIX 05~100 pg/ml TRb LI (Fig- 5). TR w w me aw e
2. £R%

CG-120 XBARIE 500 pgml LLL T RIFHIL (%) CG-120 (COM (@) COD (D) seed)
R ERDI (Fig. 6). 100 , 2

SPP (3RARE 1 pg/ml DL ECRBCIHE ISR Y 5 N s
Zdie (Fig. 7). -
3. Continuous crystallizer system

CG-120 TILBEMIMTHE s nucleation rate A3H]) N
#Hxh, SPP TR M xh CG-120, SPP & 0

10 100 500 1000 2000  wg/ml

% nucleation DB THHINCIERT 2 &5
Fig. 4. Inhibitory activity of aggregation (Ia)

L7z (Table 1). and growth (Ig) of CG-120 in the seed
ESWL #o&E KL CG-120 OIEEEDRINT AL crystal system.
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Fig. 5. Inhibitory activity of aggregation (Ia) and growth
(Ig) of SPP in the seed crystal system.
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RAERNRA L, BAKBE 10 mmol o CG-120 T
1% control DER 4.26mg i L 1.34mg L ER)
A Lic (Table 2),
I1. In vivo

MABEI LY AEEL2 v e — LB (group
D) & B UCHE RN (group 11, 111) THEK
#h LT\ 7. crystal volume, mean size, 16 um
LA E® crystal volume ¥ =2 v + e — B (group
D) W B LR RIEELRE (group I, II1) THEHY
LTyt RERERREE (group 11, II1) R Tix
SPP # 58 (group I11) 5JEE 5 (group 11) i
L crystal volume, mean size, 16 pm LI E®D
crystal volume 3 \WCHZE HA LT 1z (Ta-
ble 3).
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Fig. 6. Crystal volume formed in the whole urine system
with or without CG-120 in response to overload
of sodium oxalate above the metastable limit.
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Fig. 7. Crystal volume formed in the whole urine system
with or without SPP in response to overload of
sodium oxalate above the metastable limit.
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Table 1. Summary of the effect of CG-120 and SPP on nucleation rate, growth rate and
crystal mass concentration.
Final concentration Nucleation Rate Growth Rate Crystal mass
Ca Ox Cit SPP D BO SD G SD MT SD
(mmol) (mmol) (mmol) (mg/L) (No/min ml) (microns/min) (mg/L)

0.6 0 o 6 66290 1156 0.278  0.004 48.02 1.99
& 0.6 2 o 9 50722 6065 0.289 0.015 41.02 4.70
8 0.6 4 o 3 48169 1015 0.296 0.005 42.16 1.73
] 0.6 ] o 3 53979 5265 0.285 0.009 41.92 1.09
8 0.8 8 0 3 44368 652 0.290 0.008 36.36 3.18
] 0.6 10 0 3 45655 3905 0.295 0.018 41.29 3.30
6 0.6 2 10 3 41446 278 0.300 0.005 37.54 1.77
6 0.6 2 20 3 43423 1412 0.295 0.006 37.34 1.03
6 0.6 2 30 3 52260 1976 0.277  0.007 37.43  3.11
6 0.6 2 40 3 51593 2669 0.282  0.005 38.71  0.30
6 0.6 2 50 9 47434 2340 0.281 _ 0.007 35.48  1.62

Table 2.
concentration and stone weight.

Summary of the effect of CG-120 on nucleation rate, growth rate, crystal mass

Final concentration Nucleation Rate

Growth Rate

Crystal mass

Stone Weight

Calcium Oxalate Citrate n BO SD G SD SD Wt SD
(mmol) (mmol) (mmol) {(No/min ml) (microns/min) (mg/L) (mg)
6 0.6 [ 6 66290 1156 0.278 0.004 48.02 1.99 4.255 0.735
6 0.8 2 6 50722 6065 0.289 0.015 41.02 4.70 3.940 0.430
6 0.6 4 G 48169 1015 0.296 0.005 42.16 1.73 3.5860 0.530
6 0.6 6 6 53979 5265 0.285 0.009 41.82 1.09 2.895 0.195
6 0.6 8 [ 44368 652 0.290 0.008 36.36 3.18 2.060 0.410
6 0.6 i0 6 45655 3905 0.285 0.018 41.29 3.30 1.340 0.300

Table 3. Calcium content of rat kidney, and crystal number, volume, mean size
and crystal volume over 16.0 ym.

group [ group 11 group III
Renal (n=7) (n=7) (n=8)
Ca content 0.098+0.020 0.320%0.137 0.225%0.162
(mg/g-tissue) L
(n=10) (n=8) (n=10)
Crystal No. 7162.0+1635.0 7695.6+ 16076 5673.8+3629.7

e

f
=10) (n=8) (n=10)
Crystal Vol. n +
e/ 100,41 X 10-4) 63.9+22.8 805.9%319.1 278.6+240.3
1
. (n=10) n=8) n=10)
Mean size 5.494£0.447 12.221£1.206 8.680%1.723
(um) L
(n=10) n=8) n=10)
Crystal Vol. 18.2+8.9 617.9%269.9

(over 16.0 xm) \

172.4T_150‘9

The results are expressed as the mean+SD
* p<0.05 ** p<0.01
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DIEf, BABERCET S RELRE Y HREL TV
51019 SEORE T CG-120, SPP & e ks
B, MR FHA A #E7s batch system ¥ X OSSR
T @ FHAiRI 7 continuous crystallizer system
TERERIHZR 2R L.

ESWL #ULIXLIEER O BELYRBRT 523 h
LRSI AR T 5 T b EET &
ESWL #EZBIE & LT © ik © KT con-
tinuous crystallizer system %[5 LR35

CG-120 0% B % L. in vitro TOFEREN in
vivo RV THRBSh D0 E»% SPP 2T
BEt Lic. ZofER in vitro TORKRBR, KE,
BEOKG N in vivo OREDHBEMBT S
EDHBA LIS, S E HICBOBGMBITEM L
in vitro v A7 ADBRENLE L Bbhis.

SE, BRAOLHEVCIERYER LR LT
fody, EEHE XN T\ heparan sulfate!” j¢ &
DV BEFIEMEDOH b bOER L EET,
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SORRSFHREDECREDEORN bBELEL
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BEeH A v Y MERER, BR, BREOBRNEEL
LT Coulter counter # LT O KERE LB 1.
I. seed crystal g&, €K% C CG-120, SPP pi ik
HREBDIC.

2. CG-120, SPP %% continuous crystallizer system
T nucleation rate &I L7z,

3. ESWL SRR k Ffif R FRERPIC 3 E R
EXe5RYBRL CG-120 oRMHE* #BET L,
AR BRRBIEHR LB,

4. o VBB AIN VY AERYFER X in vivo
HWTH SPP iR, BERIEHRIBD L
nie.
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