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Mg* MR FF S /O ERLE F,F,

TLaIfRIP

wik 247 ERR Kz HIAW DEE

(FEBFRENDFEHAR, JLs 10010

RE HHRAYFER (ADM) X ORI IE F Fo- 2 &k SRMB @i F-ATPase TH#|, iXFH
ADM FIRER AN REASER/E A, 15 4K E Me® BERE K ADM XM & & &p M. £ P-NMR MIRiE%®
J# 4t NBD-PE, DPH, MC-540 LA R NI KA #E . LR EH ADM 7[Rk E 5kl i%S F.F IS
ERAETZBEER , sk 7 g R REMR I, #TSIRFF-F8AMEANRNHNT. &
A HEE NHREK. Mt NEREHR T 5 ADM TR 5 .0RIBHE S, fxt ADM 5|& F.F, k™

R
*@Ri7

fil % & (adriamycin, ADM) {E BB
B ZHNAY, (i T e Ol e
REMBIERTRS T EEMRHRT LN
B, HREZLRIFE ADM O EE
HEZRFERECINMMBE K& LS, #—%
S ADM {F F #8000 5 2 2R 0 4K Ay P R
ADM &R K FRYIIER W T LR, a. 0
H T RBEARMEREME AT SN b i}
i T EALBEER ALY . i@t NADH i & & Xt
ADM 3£ JF f7 5 | 62 A B8 5 o 48 Ak 3 ok k) g
B EASFBOOIZH); d. DIERBERE SR 1t
WA R BT A RS BT, T
XU FHLIEERIE BT T ADM X0 L 40 B 64 $ 45
KERERAEZRIKNE L. 718 B UEHE A
ADM X &Rk pg i fh R B F B 5 s Ay
BiE— LBEIE (CL) BRI EEREN
ZEaY. RNETREYHS Mg™ fERH R
B OB R S TS B OBk
FiF-E&%". AXHMEHR Mg* E&A
fE5 ADM 3 % 45 & 2 n 4k .0 8% R 70 i

fl:‘ﬂjl?iﬁi* F]Fﬂ‘E’%W! Mgz". ngs :"EHEEE’ ﬁg%

ADM ¥ H EEM. RIMEIHmEMA—E K
B ) Mg*™ i ADM, M Mg** §E 4% ADM
M F\Fo-E g dayimf#E, m ADM X} F,-
ATPase ZEARME|. #F—%FH'P-NMR ¥
{9 & 1 NBD-PE, DPH, MC-540 % #5ic i fig
HIZEIREF B 5T Mg®* X ADM 3[iEf) F\F,-
HEWERRMEE, Ratk, 5 FH#EHSFTEERY
RYER. H—rEANEEREANTERGCEAR
KICHIZEARBF R Mg BRI E .
1 BHE5%EE
1.1 R SERECH

Adriamycin, ATP (99% & &), NBD-PE,
DPH % Sigma =g, HEPES & Merck /™ i »
MC - 5 4 0 & Molecular Probes , Inc. = & ,
MgCl,, D,O (GR) FItFALI 7™, WEH
Wk g Oy b AR e, e R E

‘EFARBEESUERAED A FRAXBE S ZRERD
PR
YR E . 1993-09-28, EMRHBERA: 1993-11-16
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Brol, W R B E AR K AL ).
1.2 BOZHNEFF-HRatnHE

SBAXEMBER FEWE FE
F\Fo tWiE R 4—6, BELRNIEKENK 415,
HEASBNAALLREN 14%, IERA
390 M HERED.
1.3 F,-ATPase HU§l&

2% Senior (1970 %) EUFHET —iE
Ej[[”].
1.4 KBEHHNEBAE

F,F,-ATPase & & {& fil F,-ATPase /K f#
&R A AL E. F\Fo-ATPase B &
WE A B E B Lowry 7kl
1.5 *P-NMR o) Hi& Rz

B E AR & FiFo-ATPase Eﬁﬁ;, hn
(NH,),SO, =3 30% 1 f1 E. 110 000g &L
30min FIEH &, F LE, HEESHETH
D,O RS @7 A R LM, 1 B J5 AR BUA 2ml,
H& 95mg HERHEA.
1.6 3LAHEAEMIERE

2% Y £+ N- (7-nitro-2, 1, 3-benzoxadi-
azol-4-yl) phosphatidyl-ethanolamine (NBD-
PE) #URZAE M AEXUZ a1 3E X 2 G AH A 5 45
YRR HEANRE S ETEZE VL TRG FRHML
i, EHHERERNLFABRFENEL. E£E
ERGT, RS FRERIERZEHANAR
(Hy) MHAFAR PO EM . A.=4550m,
An =530nm!"%),
1.7 SRKEHE DPH 18 BEAS HY € K (e dim BE

) ® %€ 7E Hitachi 650-60 % Y62 Y6 Y6 I
W E#HFT, 30CHER . BRI 360nm, K HH#
K 430nm W, & P= (Jo.o—Glos0) / o0+
Glos0) s G=1Is0.0/150.90 (BEIEE?) Iv‘fﬁ{ﬁﬁg
.[E[usl.
1.8 Merocyanine-540 3% G £ ¢t B £ M5 ¥
RNRREE

WE B KM 540nm, it F K 5 & if
583nm AbEYFHEIREE U7

1.9 F,F-ATPase B4 REERE XN
2 E

MR 5 & W3 2 M E 3, 7F Hitachi
650-60 I A it E# 4T, Bl 290nm K
KK, 300—400nm BH{TIHE.

2 GR5itk

2.1 ADM LRtk F.F, & F, iEHHR
A& Mg** K fR{P

EAHREZGET, BOLEMET F.F-
ATPase E 5K EH X ADM HEETHMES,
FH I E Mg> MR IB S Xt ADM 1 A & & wa LA
B Mg R ER SRR ENIKEE, AT
fE#l % F\Fo-ATPase & &4 2 FlHER
b, HRRFCATE, F&k4EH
ADM & PR i & T F.F,-ATPase &
EHERMIEN.

¥1 ADM M OUERN B F F,-ATPase KRS HE)

EwmEk Mg IR
TR - +ADM +Mg*t +ADM
- N (pmol/L) (mmol/L}, (umol/L)

1 5.2 2.1(ADM 500) 3.0(Mg**1Xx1.67,ADM 500)
2 4.0 1.7(ADM 333) 2.1(Mg*"1X1.67,ADM 323)
3. 2(Mg** 2% 1. 67,ADM 333)
1.4(Mg* 3% 1. 67.ADM 333>

3 3.4 2.1(ADM 170) 2.9(Mg**1Xx1.67,ADM 170)

H: FIF, KIS AL pmol ATP BEKBRBAMPELTREHE
.

x 14 REW FF-ATPase & 5%
ADM fEHJG & h¥ B FTREH 5 ADM W9k EE
X, M 170umol/L BEW RSN, 18 18840 ik
R, %3 E KT 333umol/L {L1-F M
HEHEKHIMER. Mg* X ADM il % ¥
BHRFPER, HRPRES ADM fl Mg %
EHXR, FEMKYEADMEAEF (170pmol /L),
1. 67mmol /L Mg** R ¥§ {& 77 & & B X B i1y
85%, Wi#E 333umol/L ADM fEH F, Mg** iy
Y BEE AP 2% 1. 67mmol /L BHEFER L,
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Mg ¥k A 3X 1. 67mmol/L B, REARFEHR
ADM W{EH R & m . X5 Mg? &
F\F,-ATPase R § 3 Mg W E R A A
R — B

ADM 5t F,-ATPase K##iE T EmEL
R 2. 300umol/L EA T, Fi KIESN A
24. 6, 500pmol /L ADM fEH FHIE S K 22.0,
i X B A HIE 1k 22. 7. XE5 R UL ADM X4
Fi-ATPase B& EILME{EA. 7T ADM Xf
F\F,-ATPase B & &Mk o] g &2 @ L E R 7
AR (R F) #HA5IEMN. BREXMESE
ADM M &R EHMERBA T ESBRESIH R
BAMBEE—LUBREEREERRVWES
#. FF-ATP A REABRILEE 8
&1, ATP #3428 , ADM Xt F,Fo-ATPase i
Ml 5 ADM Hifhgek 4k S LB RIL T EEAY IRt
SHR—HM.
2.2 FJA*P-NMR B NBD-PE #RicE X R
ADM 3} F,F,-ATPase N S MIES K
w % Mg* B RPER

— R R A S R A IR R RS BB
118, EERITEWBNAIZE R M IEXUZE A5 R
#AGRANBRONE. XHEREHTS
RARRATRE G, FEBTeR X BIEHEER
A¥P-NMR, X JefiT4t . EREM BRI, KE

b T by A Bl 3 —— 2 AL e FH NDRDYL_DT
H?IK"&'BE-—A-J-)I WAL 7] "P‘)klﬂlm INDUL-I L

RICREESANBIRIEF T L, LBAR A4
FREERFEMZR, 2658 .

5 3 PO HE 5 4> B 7E Varian XL-200 &)
NMR ¢ _E# 2¥P-NMR # £ , & fl ¢10mm ¥
mE, RARKITELZS, SOCRESHA
0.5s, BINKEH 3000 KEA, ML BE 16—
18°C, Ll 86 % Y IEBSRR7F Oppm f7'P-NMR %
APRAE.

B 1a 24 1 7 X B A4 F,F,-ATPase H &1k
RAE# " P-NMR Bk, #ER A HEE, R
FRGEEGANRUMNBEENS FEEA.
A 1c & ADM # F,F,-ATPase & & &9 P-
NMR B i¥%. #JLABH B & LI 0 ppm & FH
—&REHEES 4%, ER—IHYER, @

X hn ADM BT Mg?* 0] F\F,-ATPase 5 &
& &5 P-NMR &% $#30 0 ppm 4b /Y g H
BE/N(H 1b), HiE&K 5E 4a @95 AL,
17 B8 0k fn Mg #) F\F,-ATPase 5 &K% P-
NMR 4 53 A RIEL (B 1a) KEAHM,
RS (B 1d).

LN

40 20 0 —20 —40—60 40 20
PPH

N

40 20 0 —20 — 40—30 40 20

0 —-20 40 ‘-—50
PFH

B1 BOSREFF-ATPase S #H)
SP-NMR i#f (80. 98MHz)
(a) X EHESL F\Fo ££ STED B# =+ (0. 25mol/L
HE#E ., 10mmol/L Tris-HCI pH 8.0, 0. 2mmol/L
EDTA, lmmol/L DTT); (b) il ADM &if it Mg**
50mmol /LTARE ; (¢)FE3ImgADME A T ;5
(d) [ (a) {BI0 50mmol/L Mg?*
P fh &G 4> B4 7E Varian XL-200 B NMR {2 L i#
EYP-NMR 4, (£ olomm #LE, FAK
$I1R LR, BKEREETRY 0. 55, RIMKECS
3000 A4, MRIR R 16—18C, L 86%HY
IEBSBRTE 0 ppm #*'P-NMR 4 4§ HE.

MERBTHEREEEROKXRE,
H*P-NMR #iRBFFA LIS R PR, ]
£ -NMR E & EBRAXFHFHLEE, EH#H
BRI ABAS GBS S T2 EEE, U
ERX BTN ZEMA AL H)) HAEE
FlYEE S AR ISR, ATH & OB
F\Fo 2 &9 P-NMR E¥ 0 A3 B,
YE &g, SHRBEBEIENS FRSEW (W
Mla). H4 M AADMIJE, MF,F,- & & & #Y
“P-NMR £k, 1 0 ppm 408 B 3 Bl 1)
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Rz {E5, HFER -1FHHE. WH.sh
W BEE (CL) 75—90 % 1 (e F 4k 4 A B
WEREE, 5 HNEESEY 25—50%1
U5 G 2 00 K P T o o T A A R 6T D
g, eB8SNRMBEERIFESG HOEERN
FfF st ERANIMERAXMHT, ADM 5
5l 0 ppm AR BUH FEH , REAEHIE
HAHMEH. Erlieti T ADM 59 F.F &2
SHOBERE (CL) &k AE T ENZIREH
Ak, ERBIRNTFEEHBREEER, &
$231 0 ppm AL AL T 8 JE . Kruijff® ¥ 2
FHCLAEHMBRERE cERTAE HOHEHE.
Nicolay S 7EF| FH K R AF &R iR NI (in-
ner mitochondrial membrane ghosts) 37 C ff{sE
50 S HYP-NMR %4 + & B4
WIZIREEH, BELZE SHFEMLZS), A
ENBEREEH . BEIRZEEATESHEWS
fEFRA X, HZ -HAEMSEN YT mEER
A IR R, W R A, JEXUZ AR 0] BE 7E AR
S5 shae b EFEHER. R, &Ko
T S HER AR X B 15 A A e A
B m e, LUE M RARHE k" fiz
EHEULESEAMEEER. €M Ao
(Ao=0,—0,) KER, c HFEER, 0,, 0_
53 A G 7 e AT A EE BT R
MoE % WY'P-NMR FETMH o, 5 o 11
B, NimitE Ao {H (B K ppm).

ZERRWI I ADM A Ao §2 XS B8 41 4% Iy
2. 7ppm (435 % 42. 1 #1 39. 4ppm) , #2755 ADM
Al F\F, &G iete vt “ 38" g d i
MERAAZRR, BIEEAE “LE” METEAEIF.
nMg** 5 i ADM, I Mg** gefR 4 #% fig &
B MREY¥ED, K Ao H 36.3, Fm
Mg’ H 5t ) Ao #2314 38. 5ppm. F/F,
FeHENSHBESABELEEMm Ao 1
18, #8E In ADM fE3 bl Ao {8, 7] LA AL ADM
WA/ FF RahEASEEESRES
AER, M Mg B0 ADM ] (1K Ao, 4
* ADM 3li2f F.Fo H 5 WA X o
MERESES.

* 2 45/ Y ADM {f NBD-PE #7ic
F\Fo- & SR FOL B ET B3R, HIR/R ADM
{2 6 B AE M XU i 1) A DUZ #6728 , T A2
ADM Z @i i A Mg* 5 Z R i, N A 45 41
ADM M1ER, X B2 e 38 B 5 B b Mg®™ /Y
B, MR Mg" LR RHIOERES
X ERAHIL. X4 R EY-NMR € (45 R 2
—H M.

# 2 ADM %} NBD-PE #RiCE X8 E IR m

B Mg R ER
e XTI IR T A%
(lem=530nm) 5 4 B B A
o gl 15.0 —
+ADM 20.0 33.3
+Mg** 13. 6 -9.3
+Mg* +ADM 12.1 -19.3

¥ : 25-50pg/ml F.F, E &S E T SET I (0. 25mol/L
B, 2mmol/L EDTA, 10mmol/L Tris-SO, pH 8. 0) &, hi
ADM B ¥R JE # 170pmol /L, Bt Mg B ¥ BE 4 1. 05mmol /L.
R Fhab B 30C R 2min, Z B 04 CEH.I0C KB FE
15min, #1 NBD-PE 30CAR i 4 7 3min R X EEE. N =
455nm, A,=530nm, M4 Snm.

2.3 FRBATEKFE DPH, MC-540 12/ ADM
Xt F,F, BAELZ#MpRmLL & Me* H&RPER
R R 0L sh v 2 R R IERR IR G # A F6
Z —, DPH J&— & HI & il fR A5 i 30 HE 9 R 80y
KICHE . M DPH 45 FiF, B &AM
BRI, TR FHZ s S5k
B, miEEE, RahtEa/).
RIMGEREHEGX AL ADM A[ fg
F\Fo-ATPase & & K5OG mR B, BN 3h
¥E TR, WiTE N ADM LART N Mg? 4% i n]
KHMIRE MM FZE TR, BIEEME T
ADM 5| RS W L T F%, 0 Mg™ #il
fRiGH F\Fo-ATPase H MK CWRE S
X B AR H AT (). X 45 R ULER ADM ff FiFo-&
SN F R 45 X4 F 2 RRHe AR A AR
AR BNTE FRE, Mg LR B X X B & ) (R P
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fEM » X 5" P-NMR J g9 462 6 8 45 48 S 19
BERE .

MC-540 2 55— R BB 2O IE, ATH
ORI THERBEERE., TR
HENFIRAHAKIRE, WHEHE, HRED
THRRER, R D TR THA, U
IR, ARSI R HE 5 MC-540 #1id
P98 BE BRI L.

%% 3 ADM X DPH #FiCH XL REE R
MC-540 #RiCE AR R E M HERPER

DPH # % .
MC-540 AT 9K Y&
) 1R (P) o
(A..=583nm)
(n=26)

pod:d 0. 198+ 0. 001 74.0
+ADM 0. 236+ 0. 005 51.8
+Mg** +ADM 0. 22440. 002 57.5
+Mg** 0. 2064+ 0. 003 65- 8

. # DPH YR IRER, 25— 50pg/m]l HEF BT SET B
f, tn ADM B % B % 170pmol/L, fl Mg MK FE X
1. 05mmol/L. & #hAb# ) ¥ 30 CARHE 2min. 5 i1 10°mol /L
DPH & FPI kM 30°C . 30min WM IEIRIEE. A, =360nm,
A.=430nm.

fif MC-540 $Ric % EBf, H g & F 10mmol/L Tris-HCl
H, B E&EAEE S ml 5NN 5p MC-540 (1 mg/ml i F

—HT#HS) 30°C4RB 3min f5 R E BB, A, =5400m, A, =
583nm.

AT 3 A =583nm KSR IERE (i
{H) LB AT ., ADM [ PUfE F\F,-ATPase ¥4
WHI TR T M, XEW#H ADM @RS 4
FHEBENHAEH, X 5ADMMEF,F,-
ATPase B S BARM N TRE—8M. &
n ADM Z #ihn Mg** Fi % ik th g ADM #Y
YERIBRSS . ;X th R B Mg?* %+ ADM 5 mi i fiig ¥
B E R ER.
2.4 ADM M F,F,-ATPase ES &b EKA
REAMERLAR Mg HIRPER

BRI BT F.F-ATPase & & &
£ ADM fEAI THEX A FELIEN, B
290nm AWK BELN FEFERABFCERRE
AL R WOt RE BT R AT k. U H B — 4

330nm By B EHBREXEH K GTE. F F-ATPase
H A4k ADM T, 330nm HIEHETR AR
[ FxB4, %8 ADM 3 F,, F, P EHBRE
B AZm, # ADMSIERE T F,, F, 4
WL WNE 2 ¥ WEEM ADM 5 F Fo-
ATPase H ST RIBAA LM Mg 52 1RE
) 7] K| 5§ ADM Xt F,F,-ATPase & & & #) %
).

X AERE

A A 'l
300 320 340 360

An/om
B2 ADMMFF, ReBARRLNER
E Mg H&Rir{E A
1. *f88; 2. +ADM; 3. +Mg** +ADM;
4. +Mpg*t.

JR 4 R/ 4 42mmol /L. Tris- & ¥ & pHS. 0,
BEHRIOCHE2mN,290nmE KK E,
300—400nm #HFT & G .

FEERTRGERA[LIHER . ADM Z
Fridl Biml F,Fo-ATPase &M AME F,,
A BE ¥ % ADM @it 5 F\Fo-ATPase 5 & i
B ER OB S, BE S OBEM KA AR
ZHREREEN, AYP-NMR LAY
NBD-PE #Ric %t 9B £ 8 ADM fif F,F,-
ATPase B &1k NI 4 F 12 ) 4E X4 F 2 B Al
7, W F\F,-ATPase & & k" P-NMR i} &
L2 AL FE & 10 R ER B ADM {8 SR “L
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7 B BT B 2R, MC-540 $Ric % 6 il
E 2B ADM {# F\F-ATPase & & /A AS HE A
B oHE®,,DPHARIE R M € KRWEF, F,-
ATPase E G ERBRINETRE. BERAR
PR AL 3R O AR & A 9 X Se P FEAR B Y &
LnT g AH B FREAS I Fo MR K AT,
WAL A ZE R F,, SIREMRShENT
k. & 4 EM Mg 3 ADM 5| # F.F,-
ATPase H 5 LR EEH HFRPE
H. X Mg M{ERFR —RBEEEI 4
FHE TR RS, BAre 5 sy mEERM
SRR EA-BAE ‘&5 ER. F, BRIEER
fig A, Mg*" X Fo By H 84 7] RE ¥ i /b
Mg " XM RIB S XM AL MEBEOREM A
K&, ERERTRIAKY Mgt Xt AR BB 9 1E A AR
FEHEEY. Z28RNEBREGHS Mg F
| F KRR F.Fo-ATPase H &4k fyE4HYY,
Mg** FEBRSRARE Fo, Fo BT RAEMSR,
RREAIX ADM 3[EH O™ ERHH 8 F
A, Mg A 5 & E.CBE R4S & #5451 ADM 3|
R H SRR IEUZ IS B TE L, 4K FE 1E
FEAS RS Ay e, MR F.F, (A,
MTTERFER. Mg™" & FHEm e L&
R ERAL S RAM nmEXERSH
Mg " #k EAR GREAR & Xt F .F,-ATPase &

Hr :EH-H-/, HI M2 hb s fhaA i Ve B e
AEITE/T. WiE HJIATT UKDV Ir‘ﬂ]IHJ

ARk Rt — B 5.
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tation. CpG dinucleotides of p53 and Rb gene
are easily methylated. Hypermethylation of
the tumor-suppressor genes, with consequent
gene inactivation and the loss of the suppres-
sion of the cellular proliferation. has been pos-
tulated as one of the potential mechanism for
oncogenesis.
Key words

tumor-suppressor gene.

retinoblastoma. p53. methylation of DNA

Roles of Corpus Callosum in Early Visual In-
formation Processing. Diao Yuncheng. (Labo-
ratory of Visual Information Processing. Insti-
tute of Biophysics, Academia Shinica, Beijing
100101). Prog. Biochem. Biophys. (China),
1994; 21 (1): 50

Results of a series of studies by this research
group on the functional roles of the callosal
connections in primary visual cortices were re-
viewed. Based on these. a topographical pro-
jection model of the vertical retinal bilaterally
projecting strip was proposed. which not only
agrees well with experimental results but also
explains the necessity of the corpus callosum:
signals conveyed by these fibers compansate
information loss in the cortex due to the exis-
tence of retinal bilaterally projecting strip.
Key words visual cortex. corpus callosum.

retinal bilateral projection

Recent Progress and Prospect in the Studies of
Cell Biophysics. Zhang Jinzhu.  (Institute of
Biophysics,
100101). Prog. Biochem. Biophys.
1994; 21 (): 55

Recent studies of cell biophysics have been in-

Academia  Sinica, Beijing

(China),

troduced about cell uitrastructure effects of
physical factors on living cells. cellular motili-
ties, ion channels and cellular signalling. Some

progress in methodology for studying living

cells are also reviewed. It has been emphasized
that the main purpose of cell biophysics is to
understand the nature of the living cell in order
to explain why and how the cell is alive. Ac-
cordingly. some questions and problems on
principles and methodology have been dis-
cussed in this article as well.

biophysics.

Key words cell, progress,

prospect

The Protecting Effect of Mg’" on the Changes
of Cardiac Mitochondrial F F, Induced by
Lin Zhihuan,

Cao Maosun, Chen Yunjun. Feng Chaoyang.

Adriamycin. Li Shengguang.
( Institute of Biophysics .
Academia Sinica, Beijing 100101).
Biochem. Biophys. (China). 1994: 21 (1): 61

Adriamycin (ADM) is a widely used anticancer

Deng Junpeng .
Prog.

drug. but the chronic cardiotoxicity severely
limits the use of it in the treatment of neoplas-
tic disease. The experimental results obtained
' P-NMR

spectra measurement, fluorescent probe NBD-

from F,F,-ATPase activity assay.

PE detection. packing and fluidity of mem-
brane lipids and intrinsic fluorescence measure-
ments can be summarized as follows: ADM in-
duces the phase transition of mitochondrial
membrane lipids at first. as a consequence af-
fecting on the lipid packing and fluidity of the
lipid molecules and then influencing the con-
formation of the F,F,-ATPase and finally re-
sulting in the decreasing of the enzymatic ac-
tivity. And Mg** can protect all the effects in-
duced by ADM thus reducing the harmful ef-
fect of ADM.
Key words

ATPase complex, Mg**.

layer-lipid. conformation

cardiac mitochondrial* F, F, -

Adriamycin. non-bi-

Vacuum Ultraviolet Circular Dichroism Studies



