712 25 e g 4R 1987 4E 1 H: 8 (1) : 63-68
SR eI % B R AZER ORI

KL FHE, RAE, LRE CFp R 085 R 22 R e 25 AR HUR AR 8RS, Bvg 200025)

BE oo UMERUUR, BURGEA T o BB, RIS, WERMBORLERER RS BEAY, @
SRR 3 S e AN LT, b HCRM SRR R S R im W,
fARs Bk be | PR, AUPREUE B rothe B 2N %I, {3 DNA K RNA 2 it 41 {7

\———

1985 E QH 30 Blw 1986 H 3)5J 11 EHP/‘LI A

éﬁfﬂxkm;ﬁm&utuu'll*’%ﬁﬂi”m _ B’Zﬁ ATCEEm,  AREES BRI, %
2O AL, R s B 2 AR ARG WEGER
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R SMAEYR AR, ERARFEERN
A lEA R, RIS R RRET JER
Fo B AL B R d R E R R, S
A A ik DNA ki £, RNA B #4571
HEEHRWRESRZESHESEEAX, E45H
FUIEIR & e Ty T BORHRE L L, AR
RELEREWHIL Y, X TFRENR DLH
RBRBR DD, MEF BT JURER b K

A E ik £ \DNA & RNA BT ER, -

%Y 45 REO BB TR AR R R KRB R Y
LB, BSh, AERE T —FRER EAE
doa TPy

# e RHE

;Y EFAEHER20+SD 28 5 R
AAMERSE HKERS (Plasmodium
yoelii) 7% 1976 4 6 H L E 5]k, AKER 2
(P. berghei) ANKA # % 1981 4E 9 A H & E
BB DAESHFRAZEEEF D Z R ERE,
P. berghei 3 Wtk btk 38 55 B B0 &tk 4R
Fhig, g GUMEFIEIL 62 5L E, EtkE AT
Fi P. berghei ANKA i i S EE L B T
A % B AR IR 5 H putrescine K
spermidine ¥ g ## - Fluka J~, spermine g
774 Serva [, JF7%BE 54 (dansyl-chloride)
135 @ K-Light =, Kieselgel 60 G W Fi4&
E Merck |, F&{kZ H:4F 4% SE—cellulose
E 7518 Serva |, H iR 0 E=,
BERH rbe HREE FRAREEK
B REMBAL ip 0.2 ml(Z & 40 T MR
g rbe) /WG, T d4-d5 FHRG: L 30%

4, CEZFREM 1.0ml, FFE -BBRE

AR R KA 5 £, .0 (1600 x 8, 10 min)
BrZ: LR, BN R-Bimgs B hAKE
5.0ml, S8 N RETEWEIT £- B B
AERE L K IR 3RS T AL Z BT 4 K (80-
100 mg) S5 A B BE X G 25(200 mg) BB Hrdk
P, MR i 4 9% R, K 4 whe 3% IR
B, (kFAEEERTIE, YoM amie 3 A G

Contraves) & Zh 3+ %L,

ERRZRERNOIERNE LETE
Bk 2 85.05(1600 x 8, 10 min)#F E B 48l
WV SIS, BURECHN /A 1 7 ) % ) % afn IR
(Giemsa Jefn), #AMMERY R, MFE-2
AR A K E — AR (0.5-1.0 mD) {5 140
Rt B AR T E the, FBE T & A EE 0.5
B 1.0ml, fOA 0.5 1.0ml &EZE 18 KEE
M, AANESER 1.0 2 2.0 ml (fF £2 3k B 05
0.4mol/L),/E%], it EAR(2.0 5 4.0 ml),
BT B, B 0:(2500x8, 20min)f5, H
H EER, FK.CO BrEFRABR(.0 ml | i
i 0.1 ml iREHR 559 (wt/vol) K,CO, AR
HBS G, 1600 xg B L 5min, FRETE),
Fits FE AL IR A,

=P R 4 B R B RE , B AR IR SR (5)
HEEIT, (B3 H bR s IR T Sk, Rk
EINT

BRosm LERE,R MAERFE
0.25% (wt/vol) FIERBE N EIE M, 10-15C
B 20 b, HEA 0.1 ml 10% (wt/vol) i
SRR VAT 1 R B2, 80 min & 56°CHEIEKE
W, AR SFEMERE, BHiRE, A 0.5ml
Fi, 7% 20 min, BE.5(1600 xg, 5min))5,
PrZEKE, HAMIELEER & £ 5 IEER
B, BN, EIREGEA, |

VR SRR FH B AR I, S RE IR B (1008
T ¥-Kieselgel 60 G fin 250 ml & 248/K) A
NaOH ## pH £ 10, H4 FUEEJ 1.0 mm
#HiR, i thE, & 120@%%%’”3 2 h,ﬁ T
BAREEH,

BARE L A5 33 ml, Z4% 53 3.2ml
RRRE 1.0 ml 10CE Y& ¢ TRIF, BRI
BEEA 11-12em, BEINE 4B BT #Higke
ZREFENTEALET 4.0 ml B (95 ml 95%
ZEgfn5.0ml & NH; &5 25 B HIRE K H,
HiEmRE s RS, 20:(1600%8, 5 min)H
LR AP XA (HITACHI MPF—4
R W E 2 e & 8L,



SRME LK 342 nm, 3 kK
522 nm, FREEIHYEH 8.8 nm,

BRI E W FE R, 72— B e A
T, W EFENE 2 RARERR, LLRE G TR R
W51 AR 2. SRR £ B RE AL PTC,
SPD % SPM f#) Ry {45810y 0.66, 0.72
X 0.83,

fER B DNA, RNA ¥ &85 & X% 0 E
BRI, K T RS 3K, B0 B BT WA T
fil£- DNA J¢ RNA $:5,, F 95% Z B2 KRE%:
o BRRIRIEEWR. I 20% (wt/vel) =57,
BRULIE | AT, E IR /K 90°CHRIE 15 min(CR
B30 » 7K H1 5 2300 (2500 ¥ 8,20 min) {5
15w ANy DNA 5 RNA JE& £ 8 H 26K
002 DNA, FI 5 B fy i 01  RNA,

& #

BATER(HKIERHY e ZHRSR
iEE/NE4E 10° the & PTC, SPD J; SPM 435
9 0.57, 8.9 % 1.3nmol, R4 2y [ER T
W&E 10°tbe th, 3 Fh LRk SERPETEFIER
41, PTC, SPD J SPM 4 5 3 10, 102 % 20
nmol, FEAL{HECIENR & B4 10° rbe & PTC,
SPD J; SPM 43R4 11, 133 % 29 nmol, j& 4
s pR A FOER B 1Y & 10° be i, PTC,
SPD J; SPM & Hi{&kk b 27,513 % 111 nmol,

Tab 1.
yoelii or P. berghei. X+ SD
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S5 BIHE S A RO bk 19 2.5, 3.8 % 3.8 1%
(1),

NEXNERREAZHRISBOEIE K
LB HE/NR, 4 R KL 30% £
i, im W 15 K& 30 mg/kg, 20h 5, LEH
R, WEEFEMIIE L RS &, NS
B NRAIER I, REE, 3MHPES
BEHEHRD, EPPICR 10 E 2.6 &
2.9nmol, SPD } 102 % 43 }% 43 nmol, g
SPM Ju| )k 20 P& % 8 J 9 nmol, #Ziil5:kbBEsk
HHEREERGEL),

TRAARER B B9/ Bl— 2k im S it
oAl 5, 20 mg/kg, 20h JEEUEER E 45 RAE
BH. PTC & ACKAE, SPD MM 133 45 7l
% 62 J% 54 nmol, j SPM MM 29 [& & 23 K&
20 nmol, il BERBFEEES.

BTSSRI RER B 1 /N im G
Fi & 60 mg/kg x 1, 20 h FEEEME 4%, 3
MERERTHBRHEGE 1),

Besh, W R T S K s K d(P.
knowlesi) % Jt% & & . JE ¥ EHAfR4E 10° rbe &4
PTC,SPD,SPM 4351 0.5,3.3 J% 2.4 nmol,
Wl AR EEFRA o 09 (A7 B 3 the | 305
80%) % 10° G tbe i 3 P & B & REWE
B0k, T Rk k2SR
=IPUN

Content of polyamines in erythrocytes of normal mice and those infected with Plasmodium

Sample (nmol/10°rbec) Chloroquine(CQ)dose(mg/kg) Putrescine Spermidine Spermine
Normal rbe 0 0.5730.2(7) 8.94+2.4(6) 1.340.2(10) '
rbe infected with P, yoelii 0 103.4(7) 102+17(6) 20+2(4)
15x1 2.61+1.2(3)** 431+1.7(3)** 8E4(4)***
30x1 2.9+1.6(3)*" 43+16(3)*** 9E2(4)***
rbe infected with CQ-sensi- 0 11+1.7(12) 133+22(14) 2943.7(17)
tive strain of P. berghei 5x1 11+2.9¢(5)* 62+1.7(3)* 23E8(4)**
20X 1 10£1.7¢(6)"* 54+8(4)*** 204(4)"*"

rbc infected with CQ- 0 27£7.9(7) 513 £58(5) 1114+16(7)
resistant strain P.berghei 60 X 1 28 +2.6(T)* 510+51(5)* 109+16(7)*

“p>0.05, **p<0.05, ***p< 0,01. Number of experiments in the parentheses,
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Bty R =R 149 rbc DNA % RNA 2 i
IEH/NREE 10° tbe Hr, {145 DNA JR{EHE 4 T
3.540.1ug (n=7), RNA& & Hh21+1ug
(n=4), BEHEREFHHNR, & 10° B
# tbe & DNA & RNA /3535 26 +2 K 139+ 5
peg(n = )& 4L 29 R d /N, im 57 60 mg
/kgx1, 20hJ5, X DNA & RNA & &% 7]
J9 2542 J% 141+20 ug (n=4), 5k HHITR
ML, SmEERLE,

EZR s whe itk B Sk
AU - AR G 25 & BT OV EK
MiLkE, wbe BxiF %, rbe fGE W, 4 $ER
i, BRI#ANZE RGN %, RE
S IR B I RE 5 1R M REAE Hh AR, wbe 5@ E Y
in 3-7 1%, rbe TEBARR D, AT, BIEEE,
MR 5 % AR VA ek BB 5. Jo IR
SR h Y the WAL, ALEINE, SEEBAERRY
YN, X TR AR R ke, R

Tab 2.

NREMENERE I, ROGEHNERERN
&7 10 mm,

M BRI R G 29 FOE I R Il FER 45 R A,
# 2. B E R R ER d AR ER &
P bR s BB B i ke, 45 RRRE .

R4 4% CP-11 (Whatman)  f:E4F
TR, whe MR 9595 L1 k., B rbe £ KK
(#£3),

WRIRHRATEAEE T 7 ;. B 0.58 i BEIRTE
AP 4 ml IEEMEE, wbe RIiRZ% 58% £ 4,
tbe G N 64%. WIS RIERH 1.58, 1
wbe F] (3 80 % /4, {H rbe {53 AN 30%
PIF.

W it
HI T2 B 12830 R, S BEAR S A0 R

JEIR A the Py, HOURETRC R FULIK,
RIBUEERDL 2 & 3 A~—, Konigk F¢?

Removal of wbe in different conditions by SE-Cellulose and CF-11

Chromatography column

Blood Removal of Recovery of

Sample Infected SE-cellulose Sephadex Diameter sample wbc rbe
rate( %) (mg) G-25 (mg) (mm) (ml) % (n) % ()
Normal blood 0 80 200 5 1.0 96 6 78 6
P. yoelii-infected 46 90 200 5 1.0 95 2 73 2
blood 19 95 200 5 1.0 96 5 72 5
19 100 200 5 1.0 97 3 73 3
CF-11(g)
Normal blood 0 2 10 4.0 95 13 56 11
P, yoelii~infected 37 3 10 4.0 98 6 61 6
blood 58 3 10 4.0 99 5 51 5
Tab 3. Removal of wbc in different conditions by CF-171 chromatography
Infected Chromatography column Blood Removal of wbe Recovery of rbc
CF-11 Diameter sample
Sample rate(%) P o (n) o (n)
(mg) (mm) (ml) 0
Normal blood 0 2 10 4.0 95 13 56 11
P, yoelii-infected 37 ‘ 3 10 4.0 98 6 61 6
blood 58 3 10 4.0 99 5 51 5




R T, AvES T E W AR B B P.
chabandi fy/NER tbe Hi ODC §giE . FRA1HG 30
BARiEH . BEYREARERIGAR, —
ik im (¥ 15, 30 mg/kg & 5, 20 mg/kg, 20h
Ja, BRARER B PTC S A LT
4h, SRR AR 3 A LIRS B R ARER
th#4{1% SPD 1 SPM & R RFEFRK, X—4
BHFFT TRIE A, HENPERRTRH T
B % e H, I A B ] 7 SRt i ODC
FgiE 77, WA SO TR I RS R A R e
ARSI, R, o= TP ESER
(DFMO)-ODC F fy—Fh < W] 3 417 )5 48 F3 oK
BEFe 2 ROl SR b 2R R Z Al SER ¢,
45 141 DFMO W] LB {4 IR 1) rbe 1y
EREER, RMNEER R NE T E IR @K
BB, BT X susnyb e T £ R R S e
hAERVEEEEREVNLR, EBNE,
AR R SR 3 F 21 & B H 4
WEUR R e, BEER R A, SIS
BRI, AR ESTER — K E L, X—
R EH— B U T 2 R Uk i A st
PR EEE,

R 2 R /N im G S, HURET
& DNA & RNA, 5k B3 RAHLE,
HEBEARE, SR, BEERE £,
W &R DR, $RRTTAERIEA XK I
JEh 2 BT, Sef5m il 2 M AR B2 L i X DNA
T RNA {5 K H A —E &K,

i B4R & B K & DNA, RNA K
LIRS, Hh K B S & 4Btk
the 155 200 M 450 £, FELEER I woe,
#ESEATICIR ST R LR FT D, HO5BE AR
%Fh, AN Nakao 380 ., MEH,
Lbw MR CP-11 J5 ik tE, BT rbe BEE R
thZ RN, Bk A, CF-11 % rbe, wbe
VeI MW D) 5L S LT A FOR TR, BTG
# rbe [l s, FAT A Nakao Jy i3 4k 71
EH /N, e MRk 78 % A A4, Mk
BB HE I G LI, rbe [B] i S JEAR A
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Effects of chloroquine on polyamines and nucleic acid of malaria

parasites

HUANG Zuo-Yue, FU Xiu-Lan, WU Ke-Ying, WANG Ju-Jun
(Institute of Parasitic Diseases,! Chinese Academy of Preventive Medicine, Shanghai 200025)

ABSTRACT Three polyamines—putrescine
(PTC), spermidine (SPD), and spermine
(SPM)-—are found ubiquitously in low
concentrations in erythrocytes (rbc) of
animals. When mice were infected with P.
yoelii or P. berghei, the contents of poly-
amines rose sharply. The polyamine levels
in rbc infected with chloroquine(CQ)-re-
sistant strain of P. berghei were found to be
PTC 27, SPD 513 and SPM 111 nmol/10°
rbe, respectively. In contrast, the poly-
amine levels in P. yoelii-infected rbc were
lower (PTC 10, SPD 102 and SPM 20
nmol/10° rbc). CQ inhibited the metabo-
lism of polyamines in P, yoelii and CQ-
sensitive strain of P. berghei, but not in CQ-
resistant strain of P. berghei. After im CQ,
the contents of DNA and RNA in malaria

parasites remained unchanged, even though
the metabolism of polyamines were signi-
ficantly affected. By the Nakao’s method
the recovery rate of rbc was higher (78%)
and wbc was removed more -effectively.
Therefore, the Nakao’s method was better
than the conventional method using CF-11
chromatography.

KEY WORDS chloroquine; polyamines:
putrescine; spermidine; spermine;
Plasmodium yoelii;  Plasmodium berghei:
DNA; RNA
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