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(FPaREM AT R 2E(LER) ) PH-3C % pH it (1
HHENERT ) o

T BLHE IS BEAB B (DPPC), Sigma 2\ H)=
by BIMHKEBR AM L- BEMK ICN A A7 &;
—KERE ., ZKEMLSE. SELm. TAHM
SR E, Trs - HO RN B =8P P
[NH.C(CH;OH) 5] F4r #rafi #h BR AL ) M A, R 4h pH
=2.04, LHFKH NG FHEESE R G H
M IR B K
1.2 XBHE

BEAS LB BEMI S & LA ZKKFAE, 7 LB i
WA B P £ F DPPC MABTEW, ffKim /0
BRRAERE, U 10mm « min~' B FEER, #
HIEE 2 20mN - m~!, 1RFF 2h, RERAEHEN
ERESTHEBIRKNWARERE, YRHER
HRBE3RE, EKBERABN, BEERER
3mm * min~'o

miEMERK: AWARKSH 0. 0lmol « L™
CaCl, 7%, 0.01mol - L' K,C.0s 7 ¥ #1 0. 50mol -
L-' NaCl 7 W B CaC.0s TWARVE M, R 5Kl 52 47
fIBEAE DPPC &9 LB BRI EEHA . BRAERF ¢
(Ca?*) = ¢(C2042") =0. 22mmol * L', ¢(NaCl) =10
CSHKREES N 0.50mg » mL,
L-Glu ¥ EE R 0. 50mmol * L' B Tris + HC1 &5
#1 NaOH A ¥ pH X 6.0, # A LB B S a{E
HERKZH, FRAIZER 0. 22um B3 FL I8 AR B T
AW, IR BB R RN &E TR LB EH
SREAEK, KB IE BT ERKNER GRS R
IR B AT R, A K R B IR At
7, K Ef R 3d. BAERE—TILIEN TR,
BERR5+£1)C,

R4 c(Ca’*) = ¢(C0447) =0.22mmol - L', ¢
(NaCl) = 10mmol - L-', ¥ & & H R K45rF C.S B
BEE ¥ 34 0.01.0.05.0. 10 1 0. 50mg * mL-!, L-Glu
B E 3524 0.01.,0.05.0. 10 # 0. S0mmol - L,
BRFE iR R Wk EE A K Bt [e] (3d #0110d) XF CaC:0s
ST LB I,

AR B YIH T FRTE SR ZE: A XRD 5t LB B
PSRN & T A, &SR Cu By
Ko 5841, 40kV, 30mA, AR RPALE, ik DS,
1°, RS, 0. 15mm, SS, 1°, F#EFE: 4° - min~', £ H:
0.02° Fi SEM #ATIE SRS, Mila 4R #Eanm

mmol *+ L7,

EabH, MEBIE 15KV,
2 GHR5®

M CaC04 &5 A1 BT R E g 2. B
BR P& 22 Bz AN MOKG B AE R ROSE I, 2 IRIE P PR K9
TAEFRF W . CaC0s FAIRTEIL IR RGP 8 eIk
T 5 A R AR, R DR A R B R —
BEMBEDLBBEN —FE T AW RER K
F, AT LLE T g A DU AC . S5 | ST (4 Tk A e 1R T
SR kA TERE /R T R AR AT e R
2.1 CaC.0, REWHEISHERRLLE

U C.S W EESIN 0. 50mg - mL~'. L-Glu AY
W4 0.50mmol + L' Bf. LB BEiFES T M E B 44
&8 XRD EHE A 1 iR B (U B T 4 504
g, A3 NIRIER d {E5r 5] 0.5935. 0.3652 0
0.2968nm, KK IJ1JEF COM & (101), (020) #0
(202) &8, b (101) & T B9 707 510 58 B 0 8 bL
B &R T AT SRR

(101)

intensity

L b
A
. .
t T v T T T T T
10 20 30 40 50
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B 1 LB BEAS FARRER SR CaC:0, B8
XRD &%
X-ray diffraction patterns of calcium oxalate crystals
induced by LB film
(a) no additive, (b) added C.S, (c) added L-Glu

¥R RS LB iR L R ERES &%
# 47 SEM M, SR WA 2, A M C.S F L-Glu 8
CaC.0q TLERVE VR P I A COM i 0 7x Mo bk B iy
f, H (101) S5 LB BEMAK (B 2a); EEH
CS 19 CaC.0. WARIE M H i R K COM (k&
RARLL (101) SBES LB B KA A Bk A
dnig, {8 (101) B S e &, T HJEE Fims e
o, BANGEAREE (B 2b): EFH LGl

Fig. 1
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Ay CaCo0s WRIRWHIER L A COM adfA BT  IRMSERBEME 2d i,
AR TRIBE dn kI 5, Z2 8 hRH B E JLTE COM fRik /B T H ek R, =RSEN P2,/ 0.

RE) COM &bk (B 2¢) o RE&EMT COM sikEK IS 0 =9.976nm, b=7.29%nm, ¢=6.291nm.
‘ a=1y=90.0° B=107.0° #E COM Gk (101) &
L. S8 FEEESM (E 3a)!', T (010) A
TERAEZWNERKE T (WA 3b) .7 DPPC B9 LB
iER T, 455 FIR LB B _E 8% fg DPPC #93% KD fiE
REARERARWES, FEEHETHE(0D) &
5 LB B A A, FEE B/ WA e eI B an A
2d F @ik ik, RIS H T (010) & A9 £ K HER
F(101) 5, S E@F L BIE® ., 24 (010) & i
—$ A EKE, 28 COM &K — ™
(010) FHTHITH 5%, SR IAZE N @ B @ o 101) 57 5 LB
B K B, [E4F 48 XRD B (101) Gimay
fratigm e g R (WE 1),

A1 Gibbs 25U 4R W 1 i 1 A B R A R (O 3R
| o o TR T G, o T B AE S R B S RO £ T AR
HEEENTSEAX, EFAELBHEEALmE
TaERBREZHREAERKEERR, MRS F CS 2

i oxalate 1on

E2 LBE#HS FAREREPERLY CaC0. skl

SEM & c( water
Fig. 2 Pictures of SEM of calcium oxalate crystals induced by O Ca‘]‘;lmin

LB film

(a) no additive, (b) added CiS, (c) added L-Glu, B3 COM &t (101) &4 6 1 (010) 4 & !

(d) Schematic illustration showing a likely growth - )
Fig. 3 (101) and (010) crystal faces in COM crystal
sequence of COM crystals
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Ro BEEH CSHMRBBMY P, T CS T4 £ ot
RERFRAE AR, EHETR(101) AESEE § wlf
BEM CSHER, ZHHbK, HEKBEEZI MW :g S0 |
%, B SBOE S AR COM &k, L-Glu B— 5 r
MEY /N, B THPEREWRNIRE, MMrT g 0T
L-Glu X i KR BB R, REEKRHE =20
Z B, (101) SEA(010) ME R BT E K, HE, 0
L-Clu R BEANRESBETEE, AREP W oot Comen‘:'rgzonoms?‘(’n?g‘mm 030
KRBT, MiE 3B (010) fEeT, BT
C.04# Ca®* WES R HESIIRT Ca®* M1 L-Clu A5 & 100 O oo e tie e .
B 71, (010) ST b 448 19 C.02 - R BE Ca?* COF B et e
g4, SH (010) RELKEFRT (101) fiF, ER| B
COM & {#Ey— N FIA(010) BT % o |
COOH ;:: 50 F
on ok ° % 40
COOH (?)O) l/ 0 0 - T)H/ g T
y o ano }l{ ‘CI)H fé 20
o ow X H H oF J
HO H H HN_ cH 0 .
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Fig.4 Molecular structure of chondroitin sulfate A

2.2 FEMARESEKEENERS RERRY
A

FA#T CCD 8%k A9 B 48 X AS [F) A B Ja] BL S
[ ¥ ISR B T B8 A5 LB 4R | CaC.04 daiR A K
HRPEAT T WER, K (1) AE KBRS 3d #1 10d B
TR CaCo04 da iR I T B X A, (2) ¥4 C.S
M L-Glu AR NHRS REEHR L, B S
FMA CSF L-Glu J5 LB BEiFER FTAREHY
COM @Fgtit i (d <0.01),

3d 1 10d B AL A CaC.0. SREH TH E X
S, WBHTE R UIRE A MRk B R, ERPH
C«S F1 L-Glu Xt B§fE LB B S T B A CaC.04 A
HABREWHREWER, H&1&SMmZ5H M
WIE BRI, CS WE AN CaC04 dafA i 758
WAL R AR S R A, FERIRY CS Ik
4 0.50mg - mL-' &f, CaC,0. faiELE AN HE

5 ISP EEXT COM & A 53 i i 3 1y
Fig. 5 Effect of additives’ concentration on the distribution of
COM crystals
(a) CaS WEFE X & & 43 A7 B9 3% R
(b) L-Glu ¥ BE X & {4 73 i R 5 1

FOR SR (& Sa), L-Glu ¥ & #938 infd CaC-0. &
EHRANARERERTEE R ANER" BiE, B
M FEE H C.S /N, TE L-Glu #JE % 0. 50mmol * L~
A, BAE LB B L3R A B e/ A fik (nE
5b).

3 l%‘ g":

H

4= F Pk, B AR DPPC 9 LB ELVE A A= 4 40 At A
1A B HLL, T LIRS WARIE W P CaC.0. diid iy R
FHBAZ, FHAR M CaC.O, ddi ™= ME B A A K, IR
K4+ F CS MAEY /Ny F L-Glu i iF A 45 CaC:0.
a4 B SR T AE T e SR T 4R, CS i CaC:0.
A SR A SR AR R SR R R SR A, L-Glu
fff CaCoOs S AN EN REBFHELEN "AT
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The Study on the Biomineralization of Calcium Oxalate Crystals Induced by LB Film

ZHONG Jiu-Ping OUYANG Jian-Ming*

DENG Sui-Ping

( Institute of Biomineralization and Lithiasis Research, Jinan University, Guangzhou 510632)

The effects of urinary macromolecule chondroitin sulfate A (C.S) and L-glutamic acid

{ L-Glu) on the crys-

tallization of calcium oxalate were studied using Langmuir-Blodgett (LB) film of dipalmitoylphosphatidylcholine

(DPPC) as templet. All the calcium oxalate crystals induced by the LB film of DPPC were calcium oxalate
monohydrate (COM). However, the morphology of COM was influenced by the additives of CsS and L-Glu. C.S
induced thin and long hexagonal COM crystals; L-Glu made one or two (010) crystal face of COM ecrystals dis-

appeared. The crystallization time had no effect on the morphology of COM crystals, but the concentration of C.S

and L-Glu changed it. As increasing the concentration of C.S, the amount of COM crystals with a hexagonal prism

decreased and that with a thin hexagonal slice increased. When the concentration of C.S was 0. 50mg * mL~'. all

the calcium oxalate crystals were thin hexagonal slice COM crystals. However, as the concentration of L-Glu in-

creased from 0.01 to 0.50mmol * L', the hexagonal prism-like COM crystals gradually transformed to COM

crystals with one or two (010} crystal face disappearance.

Keywords: calcium oxalate crystal

LB film

dipalmitoylphosphatidylcholine biomineralization



http://www.cqvip.com

