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Scavenging effect of EDTA—fluorocarbon microspheres on 21%lead
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ABSTRACT EDTA-flucrocarbon microsphe-
res (EDTAFM). calcium disodium ethyiene
diaminetetraacetate (CaNa, EDTA}, calcium-
or zinc—diethylene triamine pentaacetate
(Ca— or Zn-DTPA) were investigated for
their ability to treat experimental lead in-
toxication in mice. The 48 ICR mice were
divided into six groups. Group I=no trest-
ment: The other groups were injected with
single ip doses of *'°Pb (10 mg Pb** + 5355
kBg/kg). After 24 h they were injrcted
in the tail vein with the chelating agents
(20 mg/kg) or an equal volume of 10%
glucose (10 ml/kg). Each mouse was
housed in one metabolic cage, and urine was
collected daily for 3 d. After 3d, the mice
were sacrificed for comparison of lead dis—
tribution within the liver, kidney. femur
and the entire carcass as mmeasured by
0.047 Mev gamma emission from 2!°Pb,
- The results reveal that injection of EDTA-
FM to lead poisoned mice pretreated with
*19Ph was mere effective than Zn— or Ca—
" DTPA and CaNa,EDTA in reducing the
lead induced inhibition in the activity of
blood ALAD, and that it increased the
excretion of *'"Pb into the urine. The he—
patic, renal and femur ®''Pb contents after
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treatment with EDTAFM were much more
decrsased than Zn— or Ca—DTPA and CaNa,-
EDTA. The order of -effectiveness was
EDTAFM >Zn-DTPA > Ca-DTPA > CaNa,—
EDTA,
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W AR % 5 R EDTA B mfkeR (EDTA-
FM)7{ *9Pb i@ HEfEf,  3F 5 CaMa,EDTA, Zn-
DTPA, f1Ca-DTPA &RESHMTILE. HRE
B3, 7 4 FE g, EDTAFM 3} 2P REENRR
#f, EDTAFM > Zn-DTPA > Ca-DTPA > CaNa,-
EDTA. 54, 2 BAREF - BRI A *Pb gy R LI
B0 B 55 i 4 ALAD i 4% il fEF EDTA-
FM IR RT3 HEAFNtE, #5 EDTAFME -
FEATE R AT BERIT B4,

EMiE iSchE, ERAEY: JEEZEREREK
B sttt R E, ESHZk, EDTA; DTPA

Tk #ERRE RV, Bl
FEERHAM 2 R %S 7 ik th 8 — 8145
(CaNa,EDTA), —ZH=FAZB M5 X
#(Ca-& Zn-DTPA), FHEEHLZHEITZ
HMm%, MFHEPHIFOBITET BRAOEE.
CaNa,EDTA 4543 fe AR 1 e M4 20, MR
HEZ SRR, AEAEE N IaafmaHicH
R, ¥EHORNE TokT |k Fhakay
] RATHIX A RHR2EREER
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#5345 EDTA 456k, Wpoh SRR, &
FIEEETE 0.4 um VIT UM% R (fluotocar—
bon microspere, FM)E 752 5 410 5E M,
BEHMEARZNE.,. FRa pEENRmR
R P EwE, fF EDTA #o ok, MW kR
HER R, RO PVPh Bl s sh i A,
EDTAFM mi{EHt *"Pb 3 5 545 3 HE B
ERRITHLERA.

MATERIALS AND METHODS

' EDTAFM iBl&F ¥ & B =TIl (FIPA,
RERZE YL BT &%, WE
99.5%), CaNa,EDTA 60 g/L(FX#t %25/ =
SIMTFHEE KT — F R & %Y
(Pluornic F-68) 20 g/L K 11 /L g5
7K, 100°CKE 30 min, A, ¥A XK@k
ERKEE R tFE 49-54 % 10° Pa | 71
15CRUFHE 20 fﬁiﬁ. S Pl 2850 x g
B 30 min, WA SELEW®ED
EDTAFM, H 5%NaHCO, B pH %= 7.4,
0.45 pm PMALIEEET B8, & 4 B 10m],
EDTA 98 1.8%. WMk, WHEE
KRR, 98%RY E[DTAFM H2NT 0.2pm,
SR SR EER,

s#ice ICR AR 4R, IHA,
#HE 242SD 1g, Bl 64, BHSH. B
1 AR ZEEWEA, W2-6dAhBip D
B4t n *'Pb i & 0.2 ml [y & (10 mg Pb*+
im 555 kBg*'® Pb/kg trph Amersham 22 5])
24h 5,8 2 HE iv 10%; glucose 5 PbAc, 5
#3648 4 5 B iv EDTAFM, Zn-DTPA,
Ca-DTPA 71 CaNa,EDTA 20 mg/kg {Ei& 7
4.

R4 " 'PrigMiEME &4/ K
SRETHEAHER, WR24b R K &
#3d, WERKRERRE, R MNf. FE
s, A%, MAERMEH, Bmixd, HAflbiE
1702 MP-S RIHL TSI R E W B], HE T
FMJ-37 B (R S (b S e 0 g, R

35-40%, Llcpm/108 mg wet Wt F55,
HEME MALAD B MNE Ltk @
O IRAT,

RESULTS

EDTAFM 34 PbAc, )8l ALAD ZE 8y i
MEM h Tab 1 974, PbAc, /b B4 mM
FF. BARDRK ALAD FHEFIERHEAN
B, A E/ANE ALAD & #ERT 30-41%.
w wh ¥ 5 F EDTAFM, Zn-DTPA, Ca-DTPA
# CaNa,EDTA X 4 #EEHE, # PbAc,
ey ALAD i RIBMIRE, KRHEBE
Y& F B9 W ¥ # %], EDTAFM>Zn-DTPA>
Ca-DTPA>CaNa,EDTA, S4b, 7B g, Ul
EDTA 2E &W ALAD giRUIR{ER R X, K
To#BtEs E A .

R PyEyHE H Tab 1 A5, 5%
HENBRS NS T4 HEBEESH20mg/
kg EH 3d, MEINSEHESHIHR SR EN
{2HE 1'°Fb p9¢E, HRlE)E d 1HEH ¥'°Po i
SERES, HEEHMD, H h EDTAFM @
AR PO RS, ERFEM AR, E
) EDTAFM, Zn-DTPA, Ca-DTPA §7 CaNa,-
EDTA @/ hSRm 'Pb i & B AL oM
(10% glucose) /hRES 1-4 1%, WEHAABH
REHHE *'Po B RE N B K KD 1322,
46110, 24+7,23+4 W 17+5%,EMERRE
Rtk 71 EDTAFM > Zn-DTPA > Ca~-DTPA>
CaNa,EDTA,

EDTAFM 25 M *''Pb &y REHM 4
L@ SRAK ip AN 3d, HE loomsg@E
wmAOH ., FMR-EFRE VP st S SH
B ip 10% glucose ) PbAc, FIEHE B
wE->, HPLEDTAFM 4/pRH. 'S B

AP B S ERD. FLURFER
#, EDTAFM 41 >"°Pb & {X5 Zn-DTPA &

82%; 4 Ca-DTPA gy 80%; 5 CaNa,EDTA
By 73% IR EPTAFM %t AR Py " OPo By
HeX R iE.
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Tab 1, Effects of iv chelating agenfs on b0—aminolevulinic acid dehydatase (ALAD) activity, urinary
excrelion and tissue distribution of 2'*Pb after ip *9Pb (19 mg Ph** + 555 kBq/kg), except control group.
Atter 24 h mice were injected iv 10% slucose (10 ml/kg) or 4 chelating agenis (20 mg/kg). n=8,

¥+SD. *P~0.05, **P<0.05, ***P<C0.01 ¥z contral, 1tP>g.05, YP<Ig.05, ""P<I0.01 ve PbAcy,

{F>0.05, (tP<I0.05, 111P<C0.01 vs CaNa,EDTA,

ALAD activity

xiPh radioactivity 119py radipactivity

1

R Yt | T T | SR T

Drugs (mmol ALA/L blood or g tissue) {cpm/d) (cpm/ 100 mg)
Blood Liver Kidney di dz2 da2a Kidney Liver Femur
Control 1071+ 380+ 10.4%1.2 76+5 Td+3 77+6 186 +26 206+37 152423
176 73
PbAc 324+ 157+ 4.3+ 6894+ 4616+ 2117+ 3511+ 1625+ 2081+
1 72'!' 54*%. 046-*. 1040*-- 754!!-‘ 443... 971141‘ 688.-' 652'-.
CENDaT’A 624+ 360+ 6.4t 10239+ €563+ 2930+t 2433+ 1345+ 1586+
5 8834 0.5 155850 T R B1ot™ 14325 7esi"* 5945*"
EEJA— 845+ 382+ 5.7+ 27184+ 18235+ 8127+ 1318+ 987 + 1009+
790 Bafut Lo.TIRC R 1150f7"13E 126003°ftf 1557)%°1HE esoln't 27efnTit 510341t
Zn- " 518+ 377+ 4.3+ 15016+ 8768 + 3018+ - 20451+ 1230+ 1327+
86y "1 38ME 0.1 125013 "1 180571 °1F  465)""T  10e2)}"F ee5i**f  543ft
CB'_rPA 420+ 338+ 20,44 14578 1 8098+ 2883+ 2867+ 1181+ 1416+

627"t arint LRI 11s9}fit

BT7HE  asey**f 1152yttt 10873"% 35371

DISCUSSION

Hil, EHREHSHOHRTAER, BKH
HIFSBRESALUS, R SEEBE RS
M5EE, HEEDTA B GHEEATR, &
ISR, FEEAER. AXFAFM AR
FOER BT R SR MR, FoRBEMRAX
AL BAENRRAEHEEHRY, HEEAk
REERBPEANARHBEEEATOF L &
i FM f:5 EDTA gy R ik, EHRshn
SRR . SCEIERY, EDTAFM &\ i 3 #8356
JE, HSEFRARRZRAFEENOF, EENE
e B m AT, T EEA, AN
ARKREMT EDTA %f *"Pb g1 {RHE{EM, &R
THRENPR. HEEH CaNa,EDTA, Zn-
DTPA 1 C2-DTPA GHEBHtkry, #HER
BiE M, EAEBMEEHE:. SR, KA YD foHEH
£, HEESHAEEERESD., EXMFE
% 5) %00 - iE B EDTAFM 1t B A e IR B4 #5
CaNa,EDTA 1 Zn—2 Ca-DTPA B ¥ B
EiE, FRERTIEME ALAD I #, #Hild
WEENE R, By EDTAFM 7] Ll5
FBITHEPEARFEEYN, ETEXXHH L
RRBRENESFRAASFHA.
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