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Table 1 Urinary uranium excretion rates in different time after injection of decorporation agents

(X £s, n=6, %)

Kedh Sample  4H%]  Group 24h 48h 72h

JX  Urine Control 14.1+2.6 24.8+3.5 33.1+4.1
1.59%WSC-DTPA Nano 23.0+£3.9** 40.2+4.8* 52.4+3.3%*
92.7%WSC-DTPA Nano 21.9+3.7* 34.9+3.8%* 44 .7+4 9%
WSC Nano 18.2+1.9 28.8£2.4 37.1£2.6
DTPA-CaNay 21.0+5.0%* 33.6+5.4%* 41.5+4.3*

F: *p<0.05, vs. X BR4H; *#* p<0.05, vs. DTPA-CaNa; AbFHEZH .,

Note: *p<0.05, vs.control group; ** p<0.05, vs. DTPA-CaNajs treated group.
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Table 2  Fecal uranium excretion rates in different time after injection of decorporation agents (X £s, n=6, %)
Kedh Sample  #H5)  Group 24h 48h 72h
#%  Feces Control 8.8+1.4 19.6+0.4 28.5+0.8
1.59% WSC-DTPA Nano 12.9+£2.7%* 22.242.5 27.3£3.3
92.7% WSC-DTPA Nano 8.5£1.6 20.24+2.4 27.842.6
WSC Nano 8.2+1.5 19.442.5 28.3+2.5
DTPA-CaNa; 8.5+£0.7 18.0£1.3 31.0+£2.5%

VE: * p<0.05, vs. X HE 4 .
Note: * p<0.05, vs. control group.

3 ARGTHELEN RIS E A R4 R HR &

Table 3 Urinary and fecal uranium excretion rates in different time after injection of decorporation agents ( X £s, n=6, %)

FEd Sample 5 Group 24h 48h 72h

JRF1FE Urinary and feces Control 22.9+2.4 44.5+3.6 61.6+4.6
1.59%WSC-DTPA Nano 35.944.1%* 62.42+4 5** 83.4£3.7**
92.7%WSC-DTPA Nano 30.4+4.2%* 55.0£5.2% 72.1£5.7*
WSC Nano 26.5£2.9 48.243.7 65.4+£3.4
DTPA-CaNa; 29.5+4.8%* 51.6+6.2* 69.8+5.2%*

VE: *p<0.05,vs. XFHEA; ** p<0.05, vs. DTPACaNa; AbEEA .
Note: * p<0.05, vs. Control group; ** p<0.05, vs. DTPACaNa; treated group.
0.5mgU kg Jui§, #5245 72h Ja KRGAT. . (p<0.05) , HH 1.59%WSC-DTPA g Kk 2H 1
B e S ENE 4. SAHNT B F. gl B E LT DTPACaNa; 4, A%
BE e E R B BAMKR, At ER  MHRIPYER (p<0.05) .

R4 FRAAHHELZE 2h GRFEHSMOERE

Table 4 Uranium concentrations in tissues at 72 h after injection of decorporation agents (X s, n=6, ugU- g™

#471  Group B Liver i Spleen % Kidney ‘# Bone
& Control 1.15+0.25 0.34+0.08 7.5+£0.9 12.4+2.0
1.59%WSC-DTPA Nano 0.31£0.05%* 0.10+0.02* 3.4+0.8* 4.1£1.0%*
92.7% WSC-DTPA Nano 0.52+0.10%* 0.18+0.06* 4.84+0.7* 8.7+0.7*
WSC Nano 0.68+0.10* 0.23+0.06* 5.6+0.7* 9.6+0.9*
DTPA-CaNa;y 0.69+0.07* 0.22+0.07* 5.2+0.5%* 8.3+£1.2%

VE: *p<0.05,vs. XFHEA; ** p<0.05, vs. DTPA-CaNa; Ab#ZH,
Note: * p<0.05, vs. Control group; ** p<0.05, vs. DTPA-CaNa; treated group.
20 BER 1.59%WSC-DTPA 44K Fi 0 1l DTPA-CaNa; 21 [1) %
ML E R E S RAML Egs Tt EF. N T
2.0mgU-kg " B, 42 5dJERRMITF. M. 2.0mgU kg B KR, S50 ThResifi,
B, KETaEELE 5. 92.7%WSC-DTPA 44K 7> HHEY A, A Th AL H A B
H H & PR HERE, R hnsRpT 4, R B D Re A 1
KL WSC GURRA I &N HL M E R R AL sy me, scioWet ki, ER5EIE 3 Al
HAL, SXRAMLAE g EZER (p<0.05) , T S 4 K, W4, DTPA-CaNa; 4F1 1.59%WSC-
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DTPA KK AWM KRAWHEMEADIR, MW
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R R ASROBLG, (BRI A s, Al I
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Table 5 Uranium concentrations in tissues on the 5" day after injection of decorporation agents

(X s, n=6, ngU- g™

H5]  Group JF Liver Ji§ Spleen ¥  Kidney ‘# Bone

XFHE  Control 8.03+1.72 5.97+1.15 28.32+4 .41 16.94+4.24
1.59%WSC-DTPA Nano 6.78+1.75 5.53+0.73 26.40+2.97 12.84+3.31
92.7% WSC-DTPA Nano 2.00+£0.41%* 1.87+0.55* 15.62+2.40%* 7.51+1.09*
WSC Nano 2.80+0.42* 2.00+0.48* 16.89+3.47* 8.30+1.08*
DTPA-CaNa; 7.68+1.11 5.68+0.84 29.62+5.40 13.68+3.57

e *p<0.05, vs. XL,
Note: *p<0.05, vs. Control group.

YNT 5 R JG, INZGAHFNT L. R
WRED R FE R A R ILE 1o AR m BT A
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YRR A D B AN AR M, 1 DTPA-CaNa; 41
ARG HE ZH B3 BE 038 LU EC B 2, A T4 B AR P R AR
Bl BE I R ANBIRE . B E D A BN,
92.7%WSC-DTPA 4} K i 41 1) 15 93 BE ) A A 24
2, EiEh/NE REAER M E RS, LR
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Marrow

B 1 AFEZGZALE 5 RIGHEBOK 1000 BT I S MR AURCE- 5 #E5R (1000x)

HIIRTE, (HEEARTEAS ARG ; WSC giKbid A 2
PAELAE . T 1.59%WSC-DTPA #HK kil . DTPA-
CaNay ZH A I ZH s BE O AR LU AR B OB, RETIE
N RS F AN IIRAE, AT WK R A
%, mAERAE A E . AR EY) A EOR,
2 R AR B Y) Fr 35 0 B R O, AR A
MsEY sk e, BaE g s, F4R L
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’ ":.v-
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(a) 92.7%WSC-DTPA 49KKi, (b) 1.59%WSC-DTPA 9Kk, (c) WSC 49KHiL, (d) DTPA-CaNa; Fll(e) X H&
Fig.1 Liver, kidney and spleen pathological section and femoral bone marrow smear of each group on the
5t day after injection of decorporation agents (1000x).
(a) 92.7% WSC-DTPA nano, (b) 1.59%WSC-DTPA nano, (c¢) WSC nano, (d) DTPA-CaNaj; and (¢) Control
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WA R L], £ 0.5 mgU-kg' 4455 F, A
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92.7% WSC-DTPA 4 KK FIfL Sife Hi25 (DTPA-
CaNa3), Uil] WSC-DTPA #Kkirf DTPA & &tk
&, TR R HERSCR BT s WSC-DTPA 4K ki fig]
N R, AT AR HEAL N A, i
T DTPA ANAEHE NS AR AL o 7E 2.0 mgU kg
PHETR, 5 1.59%WSC-DTPA 4KRikHEL, 92.7%
WSC-DTPA  4HKA i 7 H ) 4l A7 88 e 1 (i HE R SR
MBTF R, Geie RAPEIRFEI . FEHALIHE
EAHEY A WIEHIX S . X5 92.7% WSC-
DTPA 4KKiAHFEMiFEEE, e iERREH
B, A8 S UiRef k.

£ 2.0mgU kg G fH0LT, HE ST BT P LA 4k
WL fE 0.5 mgU kg Jeig 5L T 1.59%WSC-
DTPA gHKRiRHL T AR HER R - 7F 2.0mgU kg
P IT, 92.7%WSC-DTPA UK KA A 1K
R HEER, T BE SR B R
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Decorporation and radiation protection effects of
WSC-DTPA nanopaticles on internal uranium exposure

HU Danfei' BIMeng' YUAN Hailang® ZHANG Youjiu'?
Y(School of Radiation Medicine and Protection, Medical College of Soochow University,
Jiangsu Province Key Laboratory of Radiation Medicine and Protection, Suzhou 215123, China)
%(Sanitation and Environment Technology Institute, Soochow University, Suzhou 215123, China)

ABSTRACT To investigate the decorporation and radiation protection effects of WSC-DTPA nanoparticles on
internal uranium exposure, the methods as followed were used. After SD rats were exposed to 0.5 mgU kg™ uranyl
nitrate by intraperitoneal injection, 92.7% WSC-DTPA nanoparticles, 1.59% WSC-DTPA nanoparticles, WSC
nanoparticles and DTPA-CaNa, were administered at 60 mg-kg™ dose through tail vein immediately. The contents of
uranium in urine and feces at 1%, 2" and 3™ day were measured by ICP, as well as those in liver, spleen, kidney and
bone after 3 days. Exposed to 2.0 mgU-kg ™' uranyl nitrate for 5 days, the contents of uranium in liver, spleen, kidney
and bone were determined, and the functions of liver, spleen, kidney and bone were evaluated with pathological
section and bone marrow cell smear. As a result, we found that 92.7% WSC-DTPA nanoparticles, 1.59%
WSC-DTPA nanoparticles and DTPA-CaNa; have good decorporation effect, while 1.59% WSC-DTPA
nanoparticles is significantly superior to DTPA-CaNa; (p<0.05). At the group of 0.5 mgU kg™, the uranium contents
in liver, spleen, kidney and bone in treated groups are significantly lower than the control group. It is obvious that
92.7% WSC-DTPA nanoparticles have protective effects on liver and kidney by tissue pathological sections in the
dose of 2.0 mgU-kg". Therefore, it is suggested that 92.7% WSC-DTPA nanoparticles could have both good
decorporation and radiation protective effects against the internal uranium exposure.

KEYWORDS Uranium, WSC-DTPA nanoparticles, Decorporation, Radiation protection
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