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Effects of Electrolytes on the Assembling Structures of
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Abstract The effects of electrolytes on the assembling structures of cardiolipin were studied by micros-
copy. The results show that the assembling structures greatly depend on the concentration and valency of
cations, rather than their types or ionic radii. Myelin figures, consisting of concentric cylindrical membranes,
appear in the certain concentration range of univalent electrolyte. The kinds and concentration of electrolyte
do not influence the scaling relationship between the myelin length L and its growing timet. Besides the
normal shape of myelin figures, single, double or even super helixes were found when the electrolyte con-
centration increased.

Keywords charged membrane; electrolyte; cardiolipin; myelin

7 LA M R A R R ISR SR T S Bl b i
(G5 RV ot S VF 22 B AR T RE, WA . S5k
RUEES M= shrad fe, BB 8 1 R
NS RS) AT AR S (B A Sk IR i R
e EEEIRAR, WA A R TR
Bl 5 5 45 i 3 2 7 £ e AR AR T e el A LA
JHBR T 5 A 5 (¥ F kA SR, I P b FR A
DIASG. ARF RN, 0 M JE P AR PR AR 5 b 5 A1 K
KB 70 K, Na', CIT4%, Ay /b Bl i —
BT REMET, W ca®’, Mg®', Gd* % Hifig i1

* E-mail: yuliangyang@fudan.edu.cn

Received December 30, 2006; revised March 16, 2007; accepted May 11, 2007.

(I DA e Aot 1 1 R (1 502 8 2 o A M 1) 7 B 0 o
PEAAR R IR Rt DR, BT Pl MM A R
W A AR TR R A K SRR A BY T
i NV A TE s U et Y IR

BRI, i OB 2 R A R DL H AR
XA, R R T A s RS MR A5
M, O KRBT, JREL T SR gAY,
10 4F2K, AR Nl A AN aS IR RAR R, PR PR KRR
T AR VRN B AT 0t H 2 g DAL AT
KL, HJRARAR T Ko et s, AR i 2 F 41

XK B AR B2 5542 (No. 20574015) [ 5 AR BHAR TSI T PR JE 45 2 8 SRBERIIF U & T2 4 (No. 2005CB623800) % Bh 1 H .



1286 % %

Eibd Vol. 65, 2007

S RS A b0 2 R EOIR BN, BURR %8 (myelin
figure), 4t 4 Y BLVE ZUIR 10 £ 2 BROR 8 1 25 45
11 Sakurai® ™, Buchanan'®, Bellare®® U1 Zoul*24& 43 5
WE9T T BENRWEIERR(PC)POA | HF By 7 M s M 7+
AR LM T (CroB)™, DA K B 1 780 26 T 35 2 770 B ) 12
(2- L CUIE) R A (AOT) P 4k 22 (K & 1 2345
W% R HUEE, Horb Bellare Z5PVAF5Y () 85 72 I 5 M7
AOT 55 SRtk Py WA P A0 A Rl A AT H 15 L AR
JWAE AR R, B A 00l M HAE TAE FH IR A
JE 25 SR RO 25 FhE L IR PESEIN 20n) 1 4R 45
PERESE A 1) 5256 TAES RS 2>, RIS Ky Ha il AR e )
KA, B2 REMWIEXN 2 A0k R 5B %
i P3S] b R 2 K Ay (R O, wof i, AR
AR EAE (P A B A, RS T B4 43 A LT
WERRIR R, B HEE T AN A% B J3E 1 HR AR ST
Ay HUBE MRS B 20 i s MRS R 0, e T AR e
¥ A K By ) 2 e MR T 4 K A S [ FRL 82 T PR 8 11
FeE 1.

1

1.1

Lo A (cardiolipin, fFR CL, MZE/Crrr 4 ) T
Sigma Chemical Co.(3%[H); CsCI -+ Aldrich(&[H); %
AT RS 4% (PDADMAC) AT Fluka( H A,
FEA 2 (B HGAT DL ) 29 0 T 16 9 T AL 27 2 il
A, sk o Hrat

S T OGS A R 1E E 2C Olmypas BX51(1
), BfBdxA Linkam A Pixelink CCD(4% [H),
130 & %, R4 A # K 1 Linkam  Co. 1f)
Linksys32DV, 1% ik lt 4 Linkam Co. 1) THMS600
WE, KA 01 C.
1.2

B I IR 1) 2% B I8 T 528 BT Sk [17,18], R
AT FLA K G5k, T B £ F 00 B AR I B ¥k
45 C, SEHUMEHMAE WL EES 28 C. M
A RS S ARRLE R 109, OERRIRIEN 10
ma/mL, ZK-ECR 28188 /K Bl R TR HL il ST AL

X ARTR 2 AE R il AR oG T, 2339l FH AR TR i
AR TR BOK &, SR T RSB B T
(KI9 A0 KA e DI R SR B S ATAROK K 5, i
TR LA A 0 TR ER N AN L & 1a

J& 0.10 mol/L NaCl 7K #0246 s S 3 11
HER. 50K NaCl #e sl S50k J 1 e — A g e,
KCI, CsCl, Z=5g %%, M EIMBLGANL, BT R
EENINE A=y AN (E RSN (SO PR o o s et -
Mg?", Ca?*, AP 4, LI J SR vp AR ST S 0 TR ik T
SACERT, BRI BT P32 Cl, iR F 4l
BERESHNE AN, — 2 WP A A ff T oK
Hi, TR TS A WE la P28 g g . J
1b J& M) CaCl, %5#(0.01 mol/L) (7K & 45 4L, ] WLk
T HH B DX 3, G r o0 27 3 0 D R P o e 4% 8L
FEIEAS R A0 N R AR SR I T RN, I H 247K
FERZE TG, WHTHINGIEAN K, VL% S5 2 7 5
WimEs Ky, B 1e A& 0.01 mol/L =1t AICI VR (117K &
ghIL, BERIME R T — 2 AN 4548, (EIERS e~
A LW S5 (R BT S 2501, IR 8 ) o 1 407 1 L
543 7%; P& 1d & 0.03 mol/L 2 Hifi# )it PDADMAC ¥
KA g5 R, BRERTHTE B T RS FE AR AU 1 [ SRk 5
Fo). P EOX &5 YL SR DR I BLAR A I AR o 3 LI ik o)
P P I WA A P, AR TRV 25 TR B 8 1 5 OO IR 23
T 7 2T B AN O, — 4 B DA S 0 B
AFAETCo MR (I IR 570 PR JA B, 10— B 8 1 m] g
HHOS AR AE R — AN oI 43 7 (0 5 A B IR £t H Ay 2 7]
(DX 35k, AR 1] B[R] IR 5 P AN AN [R).Co i i 27 (0 B 1R 7 P
FEVE; = B B8 7 B R R T 5 o AR 43 1 RO A
BEE Ry S 2%, SRR AR FH (R A ) e ool R A 1 Sk 38 1
TEAR o T 1A RO R LD B i oy 7 IR AE i ARK,
MTTHE— 20 S R AR TR 4.

B 1 RO B AN A0 IR SRR A A 5 ) (B
R 20 pm)

Figure 1 The effect of the valence of cation in electrolyte on
the assembling structures of cardiolipin (the scale bars correspond
to 20 um)

a—0.1 mol/L NaCl; b—0.01 mol/L CaCl,; ¢—0.01 mol/L AICI3;; d—0.03
mol/L PDADMAC
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Figure 2 The effect of the concentration of univalent electrolyte
on the assembling structures of cardiolipin (the scale bars repre-
sent 20 um)

a—H,0; b—0.15 mol/L NaCl solution; c—0.75 mol/L NaCl solution
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Figure 3 The increasing of the myelin length L with time t
a—The measurement of the myelin length; b—the result of the measurement
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Figure 4 With the increasing of the concentration of univalent
electrolyte, the helixes and coiling structures appeared on the
membrane surface
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