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Fig.l Fluorescence cmission spectra

of ALP after magnetic action
Action. time (hour) : a=0, b

=1, ¢=2,d=25, ¢=3, =35
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Fig 2 Circular dichroism spectra ofmagnetized ALP Action time (hour) : a=0, b=1,

c=2,d=25 ¢=3.

Table | Changes on helical content of magnetized ALP.

Magpetic field strength

% —helic_content (%)

(T) 0 hour 1 hour 2 hour 2.5 hour 3 hour
0.6 27.1 268 25.0 264 26.6
0.8 27.1 25.1 248 264 264

1.0 27.1 242 239 258 25.8
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The conformational changes of magnetized ALP

I fluorescence spectra 11 ultraviolet diffcrential spectra I circular dichroism spectra
Magnetic ficld strength action on enzyme (T ) : a=0, b=06, c=08, d=1.0.

Table 2 Changes on relative activitics of magntized ALP

Magnetic field strength Relative activity (%)

(T) 0 hour { hour 2hour 25 hour 3 hour
0.6 100 101 108 115 123
0.8 100 103 110 119 127
1.0 100 109 121 132 143

BRSO TR IR R B R, G LR T AR SR R RESH A AT 8 /e, E MR IR S B K
MR, &2 24 MBS, RGNS N ERKE ERRKF. 450 Tab3,

Table 3 Changes on relative activities of ALP after magnetic action

Time after magnetic action Relative activity (%)

( hour ) 0T 05T 06T 07T 08 T

0.5 100 102.8 105.1 107.1 108.2

1 100 103.1 104.8 106.6 108.6

2 100 102.8 105.3 107.1 108.4

4 100 102.8 105.3 106.9 107.9

8 100 101.5 105.3 107.3 107.3

12 100 100.2 103.1 105.8 105.1
24 100 1004 101.1 100.9 100

15 I

XL T #3408 ALP WM., ¥B NN, RGN ¥R N EE 7, &
I LsethiE B TaX — Wk, fEH 0.6 #5105, 0.8 #5 Wrhr. | 45 107 b i) 4 RE 35 6 F 45 8% ALP
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THE INFLUENCE OF MAGNETIC FIELD ON THE CONFORMATION AND
ACTIVITY OF ALKALINE PHOSPHATASE FROM SINONOYACULA CONSTRICTA

Liu Hongbing Chen Zhenzhen Yan Sixu Cheng Yuhua
(Department of Bioldgy, Xiamen University National Lab of Enzyme Engineering, Jilin University )

ABSTRACT

The influence of magnetic ficld on the conformation and activity of alkaline phosphatase
(ALP) from Sinonovacula Constricta was studied. The magnetizid ALP spectra of fluorescence,
circular dichroism and ultraviolet differential were changed to various degrees after being ex-
posed under different intensitics of magetic ficld. It was intcresting to find that ALP catalytic ac-
tivity increased with time and incrcasing magctic ficld intensity: Furthermore, the activity of
the magnctized ALP recovered to its native state after standing in a non —magnetic cnviron—
ment for 24 hours. |

Key words: Alkaline Phosphatase ~ Magnetic action Conformation changc'

Activity change
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A RCRBHEMALIEFEY TROEM M (W Table 1) & BB HF L3558 B H K,
HL S AH B2 A, M S00GS Bt 0.614F/cm?, 3 S000GS B ¥ 1.25uF /om?, HP B 3% 38 BF ok
1015, MAMEMKT 1.

my

m 100 i

100 %

75 1 I

I 60
50
40
25
20
| 2 3 4 5 6 1 2 3 4 5
t(min) t(min)

Fig.l The effect of 1000GS static magnetic Fig.2 The cffect of S000GS static magnetic
field on charging curve of BLM and ficld on charging curve of BLM and
compare with control experiment. compare with control cxperiment.

I : during cxposure to 1000GS I : during exposure to 5000GS
I : control experiment II: control experiment

2, fHsEREA# BLM HLBH T B

U4 BLM F N (3.81£0.08) X 10°Q—cm’, 5000GS 4bBEAT 4 |- % % 4 4
£ . H1000GS &, B I &5k /N (3.50£0.2) X 10°Q—cm?®, 2000GS 83 0 T B 52 5 /1
(2.36£0.09) X 10"2—cm’, il S000GS B, WZE (1.18%£0.07) x 10 Q—cm?, W&/ 19 08 B &
— x4 L (W Table 1),

Table 1 Effect of static magnetic ficld on cephalin bilayer membrane

magnetic field resistance of capacitance of breakdown voltage thickness of
membrancs membrancs of membranes membranes
(GS) (Q s cm?) (WF/ cm) (mV) A
(A)
contrast (3.81£0.08) x 10* 0.63 310 75
500 (3.83£0.05) % 10* 0.61 318 7
1000 (3502 x 10" 087 307 56
2000 (2.36£0.09) x 10* 093 298 52
3000 (1L.6+0.1)x 10* 1.04 298 47
5000 (1.18£007)x 10° 1.25 302 45
contrast (38%0.1)x 10" 0.68 308 69

These data of resistance arc mean*SD of six experiments.

3, HEMGEBLM BELW

BT AABMGE T BLM R E:
L B8A
¢ Cm

PR MW Tablel, ZEtEEHSHEMT, BLM FEE A B/h 20— 30A.
FHEHHERTREN LARATL  FEMERISGG, MUKEENBANLTRE.
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EFFECTS OF STATIC MAGENTIC FIELDS ON ELECTRICAL
PROPERTIES OF CEPHALIN BILAYER MEMBRANES

Liu Wenlong Wu Zhengrong
Department of Physiology and Biophysics, Fudan University, Shanghai, 200433)

ABSTRACT

Cephalin bilayer membrancs exhibit a decrcased resistance and an increased capacitance
during cxposure to static magnetic ficlds (from 1000GS to 5000GS). The charging curves re-

veal random vibration when the magentic ficld strength was over 3000GS. Put off the magnetic
ficld, above changes arc disappeared. These changes may be probably important for the prima-
ry cffect of magnetic ficld on biology. The possible mechanisms are also diseussed,

Key Words: Cephalin bilayer membrancs, Electrical propertics, Magentic ficld
8
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HOREERSTRANTARG TR, BEEYWARKH D, AMNESTRETFHEMN
B, AL LB MBS G R AR MO ERER", RALEE S ORIZEE T M
BEROER, WA, HTHYALKFOREEINNE, BHARAEAR? XERIER
HHEG AN FRRERHGHAERKE MM LR,

HRFAx

— AEMF, <> BAARNEEM ¥R, SR ERE 5 B A MS+BA Smg/L,
NAA Img/L ¥ p, BT RGP RATEGARNER. SAHEREH ARk, <2> B4
BHROBGAARMBGEA LR R E P BTGP HI, SN GNGEE.

—RE, HELREKEMA G EAT 1/2MB B k%553 (12MS +BA 1.2mg/L), = J3
5, BUHgh i, R T i () BG4 BIEEA 12MB 55 538, RS P4 BA S G4
N, ANHERESEEN, UL LRIYLITTIMIRE 7 L8 1 2t 1E,

BB ERBERM KK E, EMFTRAANPIRIZBENR 1.3 ~ 14x10 °T A
10~ L1x10 T, % 5% ML fi MH, K& itBM = RSBE Y 29 ~ 3.1x10 °T. 1.3 ~
14 x107°T,0.7~ 08x107°T, %S4 5N H. M. L,

ZR5itie

EMFHFRAGEAERGES T RN, 2= AIHG, IS E S 50 B3R EA
B 90.6 436 %, MBANREREARMN IS, FEANMHEEEREHME S

* LT e MR PR H




E(FEREHEST T)ML 8 6.09 32, MH 25 3.45 32, vt K F 3 B840 CK 9 1.03 32, B35 i
WA MARHE, URESHEE R 1.3~ 14510 T RHEF, UM FaARSUEFRN
GRKE, CEAFBZRE TOSRBEHE A A, SRR THIVHIFRLMHERIAE
FrF b, BERRIRGEE TR RS IBFOLR—-B(AE 1. 2)

REMFUF G HEROAHAR, S RALEER FOREARD 60.0 155, H P P8
B B Lo M ALFRAE 53 5 0 AR AR 93.5 f5 0 89.1 4, A B 0 4 JB S B, 1T H R
B AN B E R ITEARM 60.0 %, 53 BAME, 3B #3508 Bt v R T 238 25 10 il &
GAESUHE., KETHEES TESBHEARNERGHRERMOLERAR, SBRAKE
IR IFOR AR 64.7 150, =4~ [R1”E 37 5% BE AL 78 21 ) &% B0 58 (L. ML H) 43 3 8 IR %
AR 556 1%, 45.6 f5F0 49.4 4%, IR T 3 IRA. SLBARG K ER DS T & 45 4 9 6 & (1 18
HM(R&E3 4

Table 1 The effects of magnetic ficld on induction of callus form leaf of Caladium sp

Fickd Strength Origina! Final Original FW the Rate of
(T) FW (g) FW (g) Final FW Proliferation (g/g-day)
Commlo (CK) 0.161 2426 15.1 1.03
ML
13— 14% 10°2 0.165 14.944 90.6 6.09
MH
. ; 6.106 436 345
10-1.1x10? 0.140

* Cultured in magnetic ficld for three months.

Table 2 The effects of magnetic ficld on induction of callus form callus of Caladium sp

Ficld Strength Original Fina! Original FW the Rate of

(T) FW (g) FW (g) Final FW Proliferation (g/g-day)

Control (CK)
0 1.355 10.134 748 007

ML
13-14%x107? 0.669 9.608 14.36 0.15

MH
10-1.1x10"? 0.674 6.787 10.06 0.10

* Cultured in magnetic ficld for three months.

B LEERRMNEN: <> @GN AHGARERKNER SR IHBES X, B M N
MEFHALMERARE AMEBIE. <2> BHUEMRRNKREEWERBHMBFRIIES
EPEEARBENARTAR, HEVESENKERET S EHRABFT I NN BMA X
EHFETH - P ERARBIL.
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Table 3 The cffects of magnetic ficld on induction of callus from plumular axis of Soybcan

Field Strength Original Final Original FW

(T) FW (g) FW (2) Final FW
trol (CK
Control (KO 1.505 90,303 600
L
07-08x 10 1.848 182440 935
M
: 1.389 179.514 ,
13- 14x107 .
H -
29-31x 10" 1356 81.410 60.0

* Cultured in magnetic ficld for five months.

Table 4  The effects of magnetic ficld on induction of callus from seedling cotyledon of Soybean

Field Strength Original Final Original FW
(T) FW (g) FW (8) Final FW
Com{)o] (CK) 0.531 34489 47
L 0.701 2
07—08x 10} ) 38.926 55.5
M
. 0.745 33.084 45.
1.3-14x107° 56
H 2 0.870 42989 494
29-31x10"" ) - ¢

* Cultured in magnetic ficld for five months.

BAVA R ARG RE S N FARGHARETENERMAR, RaTRSERTAH
AR/EPRLERONE BBRIK. £ A R HETERGH EHNSTHERENLTES
B (B F, gk, S8 . 1%, X BRI TS EBMDS, BB IEREESE
KEYEMER, X2 2 a5 (B) F— OB YE, 3 xR RE L (B8) 7%, [
B T S DR (B) TR IS g eE, A5 E T & MR E T EYHRABEA
YR, 7o, R A PRI N B LR, AN IER TEWm T X &R
A FEPFEMOBET SN ERE T (L FLR2O) NWBEME4, 5UEMXMBFEY K

SE XM

LR, Ll A$EEM, 18N0.3,1989.86. FHBLSELEPYR¥EAR S UL NI E LN, 1986,K ~034,P.283.
LANAE B IR S LYY EAR SN U EITH, 1989,P.154,
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