WA ol ekslx|
A157A A2E 1990 | ] g |

Sebre sl o ARAFTA vHE AGA Ead

Uegt HolS - UM UAE - WRE - FHY - DY
A HY, FFYAYATFL

A AAZUE FekE 299 7bedo] SR YR BTHT FAA L Fe
W AW R A=A Ao B AT N BFE LA glo] olo] A STAAAL
$9274 $EE FA F AYAE Folstel BAANYY o e e AEL IUh

1.

fetEede] 2% AF WS v e AdAd FFe AolM sodium bicarbonatest 2] H
HEFE BAFAY T} $HFE Fo5L 30&°] YA dithiothreitol & FHAE ZolAE
$AFEEFAZ B AFol BASA S84 H(PL0.05).

RE AUFEL e gl A S-S v WE F944 AA ZAAAL(PK0.05),
53] sodium bicarbonate$} B2A NEFE WY TG F3 $evd T4 308 At
dithiothreitol € F g Fol 718 &8 F714 2S¢ Jebloh(p<0.05).

52 gol ¢ BUNSE ¥ael njxe AQA) EFE sodium bicarbonatest 43 2
A+E WHESEAT 23 35S FA8a 3080 XA dithiothreitol® FAE Fol 3
$HEEEFAZH BUN =7 o$ 223 AHP<0.01).

F&HES 43k 308°] AUA dithiothreitol® F9§ F& 529 9§ serum creati-
nined] F=F7IE oA FAANALY (P0.01), sodium bicarbonatest 4 E]H HAFE o
PYFAG TS i FAE Fges Urygd, '

2 dol 2% urine creatinine® = Hale] ulR= AP 2] Ao oI sodium bicarbo-
natest B2l X A Qg WY FAF F3} 258 T8I 3080] AUA dithiothreitol & F4 &
ToME $FBSFAEN ¥ creatinine?] ¥jdo] 433 F 713 A H(PL0.05).

FEE gl AT AFe] £ Yol S+AFVEFAT L SUTA=BIT] T2 2 33,
microvilli®t brush borders} &4, M=% 439 A7 #FHAeH, HF 8, F44 A4+
R AT $PEE BFHUTh 22X sodium bicarbonatest 4 F AASFE HWATAY 2

$3ES Footx 3080 AUA  dithiothreitol® FA® TIME Sy TEFAZ ¥

¥ W3asyt AT B AYTdAs & A gle A2 Y.

ZeHe2 +T8FY AWLPAlE sodium bicarbonate?t BEF A A+E 7o Tl B
WFAsAY dithiothreitolS ML AF 30%] AUA Foidte WiYo] $3F2dd W
Aol Al FEY Ao 2 AT, 53] 2250 AT ANFAE RS BAAAZ A=
AEH AT

q = 4% Belo] AULEATA WEEHT A ¢
= £o] s Adge] pEL g U3 %

fARRA e g B4 JAH FAHA g2H GAYY Q77 Bo) o]FAARL AR

Zle L3RS M2 B U SHQL oy FF MR ko] MYHA RE A
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ler, B3] g}gedAase] Al dgFo s A%
$ehee ol 8FvlE a3 $aEAg
2 AZFAL FAX R ASFUEY UL
o] AZE A% 229 $/Y HES £F
A724d01], 371532 ujdE 2I3FS0) 9%
ZAuedl2] nan &48 AR E ST Agey
[3.4] & 538 dold 7HsAol ¢ &}
ARG 2 A9 BRI fgrledes 474g
Ao} ol23 gith H & $epUde] wua}
T BAY Al 48 *HFS AT AY
ARz A% N3, Axd A4 agn
o EF %l FEEII HA.

o|s} o] WAL FHU2e] oqdo] U A
Srrete AIFEHA BT ok ke ol A%
RAAY, olA7AE FeE Aegdd g
A g A[s]=E 1 AEASH NCRPF [6,7]914 A=
&l3 $1¥ sodium bicarbonate?t oLt & A7}
2e Bdolz} ol {FAEF stAst Y
R Rg 4 gl '

old] £ 47 fewe AYegd g &
C FAA LGS YIRS E 2UO0,(NOY. - 6H:
08 EAE3 FAld sodium bicarbonate, CaNas
DTPA, dithiothreitol 22|32 #2134 4 IFE
Ztzt Rodl Z AEAPe) 2RE vzwF
399 ¥ O ZA3E BasE ulojt),

BT

¢ AYREE YT ERE ¢ 2%ge ¢4 ¥
37 Newzealand White rabbit(B QR LESHE
Y. A 520—1) 38v})E FAIEA stainlessE
AZE metabolic caged] A& Aon], FAA}
BE2E SAERE B(J&A8)E FEEx
+5e AREFA 44479

*eF R FASA4 . SSFL U0(NOY,
-6H:0 (BDH Chemicals Ltd Poole. England)
€, FAYAZE CaNaDTPA(E A AT L),
sodium bicarbonate(Shinyo Pure  Chemicals
Co.), dithiothreitol (Sigma Chemical Co.. ©}3}
DTTZ &) B Al g+ (HFdAh) 58

ALg-3ta o).

T3 P ug $etEe] AYede vt
E9 o)@o) $TF 4.5mg/ kg& FIT ¥ so-
dium bicarbonate 200mg/kg[61, CaNa;DTPA 240
mg/kgl6], dithiothreitol 15.4mg/kg[81& ¥4l
2d3AY ANLGF 308 A FAH3He
o, £ A2l 94 37.4mi/mousel61& FAle
B0 Rody vjag@sgd. dxTLeRE
22E 4.5mg/kg s TEF A5 FA) #EF
.

AeE AA D Al F oML 14, 3
9, 283 6¥4 Y ko €AE AMHdHAo
blood urea nitrogen(®]3} BUNZ ), serum
creatinine 1¥]3l urine creatinine® A Y
EANd 4%, A5y 57 R 94T 52
gasigen, & FAE T—test® A28
o}, ‘
ZANA QA A8 Zo] ANE F
ARAZAE 10% formalin®] LT paraffinE
u] 2UL WES H-E 9495& 2N X+ %
g¥n ez FFIYY.

2 o

22159 A2 i § sodium bicarbonate,
CaNa,DTPA, DTT 22X 42 F 4459 ¥E
g ZANHez ¥ZEFHAD ¥ g
z2e AFHE I

$Ewe gl A% AF A v A e AGA
4dge E 1994 JEPd v} Po] ${FTEE
Fd T AR wel AFo] BASA F
25 %2 Jeheni(pK0.05), $EHaE
Fosia 308°] AUAN DTTE FA4E T so-
dium bicarbonates} 48l3 2d+E HWHFAY
TAME d=Fd vl MFo] 78k BY
o2 PEHUYLKPL.0DTGE LEIBAME
HzE# & Aozt g

feee g A% S4FH vixFe] Wl
A E 29 E 3904 ¥ vl gol ¢
HEOEFRATY 25-FN =T P
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Table 1. Effect of sodium bicarbonate, CaNa;DTPA, DTT or saline on body weight of rabbits following intravenous injection of uranium as uranyl

nitrate
Group UN+Sodium bicarbonate UN+CaNa;,DTPA UN+DTT Saline
., UN%-alone UN+ UN+ Saline
Time - . 0 hour” 0.5 hour* 0 hour 0.5 hour 0 hour 0.5 hour Sodium bicarbonate
Control 2.4+0.1 1.9+ 0.1 1.940.1 2.0+0.1 2.3+0.4 2,3+0.3 2,0+0.3 2,4+ 0.3 2.1+0.2
1 day 2.1+0.1¢ 1.7+ 0.1 1.7+ 0.2 1.9+0.3 2.2+0.2 1.9+ 0.4 2.1+0.4° 2.5+ 0.4° 2.1-0.1
3 day 2.1+0.2 1.7+ 0.1 1.6+ 0.2 1.74£0.4 1.940.2 2.0+0.1 2.3+ 0.4 2.54+0.2 2.0£0.1
6 day 2.0+0.3 1.6+0.1 1.6+ 0.2 —! ~f 2.0+0.3 2.0+0.5 2.3+0.3 1.9+ 0.1
a i Abbreviation used is ! UN=uranyl nitrate.
b Administered simultaneously with UN injection.
¢ + Administered 30 minutes after UN injection.
d ¢ Significantly different from control value (P€0.05).

e+ Significantly different from untreated group at some time interval (P€0.01).

f Not measured.

Table 2. Effect of sodium bicarbonate, CaNa;DTPA, DTT or saline on fluid intake of rabbits following intravenous injection of uranium as uranyl

nitrate
Group UN+Sodium_bicarbonate UN+DTT Saline
UN*—only ’ UN+ UN + Saline
‘Time 0 hour® 0.5 hour 0,5 hour Sodium bicarbonate

Control 366.7+115.5 366.7+17.6 334.3+41.8 270.0—19.7 313.3+98.1 466.74 57.0

1 day 160. 0+ 36. 1¢ 270.0+ 20.0 225.0+47.7 366. 7+ 98.6° 300,04 20.8° 313.3+57.7

3 day 85.0+21.2 150,04 30.4 165, 0+ 31.2 426.7+11.2 253.31+61.1 ©163.3+15.3

6 day 42.0+12.3 83.3+47.3 86.7+47.3 183.3+28.9 180.0+ 15.6 133.3+ 28.9

a3 Abbreviation used is :
b+ Administered simultancously with UN injection.
¢+ Administered 30 minutes after UN injection.

UN=uyranyl nitrate.

d ¢ Significantly different from control value (P€0.05).
e 3 Significantly different from untreated group at some time interval A.m.Ao.cmV.
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g 4t 6A D FREEA AT AR

333 23R (P0.05) BE AP T
Wz vdte vl$ Zrtsigen, 53 g
T §9% 1 308°] AYA DTTE £98 23
sodium bicarbonate$} M]3 A AFE YT
@ T dxFol vls] 5% vk {9
A F7tste A2 AAHAR(PL0.05).

$ehgol AAld e 9T B 49 F 59
TZ4E uie} Zo] BUNBE YoM T35S
EFRHT L Ao BAY e} u)¢ Fhke
Bgez Ydebgon(p{0.01), $etEE T8}
3 308°] YA DTTE £49% T3 sodium bi-
carbonate?} A2 HIFLE HAFAE FolA
€ d2Ted vlEe foAdA B3EAFP0.
01). =% ¥ZF creatinine¥ =] Yol -3¢
ERqdZe AFMez Joeue Aoz By
A5 (P€0.0D), $-BHag FA3T 3080 A
UA DTTE 548 ZOME Q2P Hs 8
AeA FA3PY o (P{0.01) sodium bicarbo-
nate$} A3 494 WY FA% T2 Uh
2 FE7t vehd, _

$ehEoe] AFe nAE dFS E 694 Y
Ebd ule} Zo] $-HBFEE FAZL AMdE
T8 creatinine®] ®¥jide] Wi FHAom (P 0.
05), $EFE FH33 3080 JUA DITE
B FolMe g2 Fe] ¥l8to creatinined]
wjdo] F7tste Aoz FEHAL(P0.05),
sodium bicarbonatest A2l d A FrE HWAYFA
g AN {7 47 YERAS(PCO.
05).

$2Hgol Mz vl 4T 28 1-89
vebd &7 Zo] $2ly BEFATY A%
dMe ZAFA=E 4 TES % 3%, mi-
crovilligh brush border®] 424, Ax=# A<
A7 dEHJ o, AFAME 28, FH4
YA 2 2AFE FFFo] FFHUL, sodium bi-
carbonate, CaNa;DTPA, dithiothreitol 22| 3 4
3 HI4E FTAFAE TAMe 2898 @
EFAq Tl viF 27lde o4 B3 ER} e
Aoz Yehgoy Ajztel AAge uel gz
T {FAF Zol7t AXHA Gt EF

Az vz QA FEET 31

HuE F9F2 308l A4 DDTE F4%
T#% sodium bicarbonates} A2]ld g2 9
PEA FAME $HEC g A=Y
+£4E FoldA ZFAAN Rz Jery.

al

e}

EST g0l &g Ad+FeL U, >
U, ®Uo} &z} 0.9928, 0.0072, 0.0000552) ¥
&2 FHEHo] o, At 3tF AHEFLS 1.
77ugQl Wt giAd g 8 wjd e e 4

1.4~1.8ug™0.05~0. 5ugl8lolc}. -ehEEdA

o AFste F99 3% HHTFS 3.190~9.150
pgol 3, xul widz}Fe 0.027~0.147ugel 2k
sdiol. 28z St AWEd g% 7
FE29 AAFEFE moused A= 10 mg/ kg ratol
ME 1 mg/kg, 7YE S guinea pig M & 0.1~0.3
mg/kg2 2 7tE7t mouse Btk 2540l 1000
ol o Fou, Age ZtEEY o iAol
il 7143 | Qleif10] B AFdAe $2HEd
el 7H 97Re 7tEE ol gstd $eEy I
g TR

22y YA BX L wjde 2EEA9
gl 9A 7t wet g3e worm, 2gd
HAe Rgel 2 dd 234 $-TF L bicarbo-
nate®] 23} vkg-3l] Y {FE T3l LA 5
Ze AR EgL NFgrY st2nge] F <ty
22 29498 4] RPETG & T2
ZEFL Qi1 12]. =3 284 8FS
A2 2L oo wAdHAT BUN &
AFo] A& Aol MR HE 2gPrtn
392, 29¥ hexavalent uranium(U*®)&
A9 wjdo] AZE Mzug oF 20417 9%
Hladggn sQcHizl. 24 LAEA[S]s
NCRPL6]ENME $eh¥e] 2o Ut AFA
2 sodium bicarbonate® F W3 Qe volot.

E A7 FFE o] o5d SEBEFES §F
of3}3 3080] XYM DTTE T4 & £ sodium
bicarbonates} A2 H A d+E BHYFAT Tl
A +EHu95F o, sodiuim bicarbonate¥
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UG 5t 64 Sewedel A%

o F, CaNa;,DTPATHT % DDT Al FA
Hl3] AHPE 2eFE R AA wEEIA D
Aoz Hop AW AR $wel AYPes
We Fe owdeldn Bud.

2 e AUWEEA Yoide F=2
EFxA3 AR SHEHAT FEFS) g} rat
dMe EHd 5~2%, A 20% =33},
24 50~70% 7 =& T3 widsEy A
e A 6~14%, AR 16% 7t FHE}T
=E 58 vidHE 4= FoFe] 49~84% 2R
3to12,13]. 28l AdeddE $Iwe
phosphate, carboxylic acid, bicarbonate, plasma
protein & transferrin® 3 Z2FurS-310, WF4
A€ uranyl—bicarbonate complext AMT-A|
Aqg e H=T AFAIIE T SAFA=
oA bicarbonate©] &% uranylo]&°] ¥ 5
o] bicarbonater AEFHAT ¥ uranyiol
2 M=ol phosphoryldE 2 carboxylAd
B gt SHFA=RY &4 gAY
B E sodium bicarbonate, chloride, glucose,
amino acid, & AFF7H A xuj B0
bicarbonate, chloride, glucose, amino acid, so-
dium catalase, phosphate protein ¥ EAF o]

o £3dgxn dAH12-19). SHFA=T

9] 715 R AL sodium AFF Adoz v dEY
sodium® =7} §718h= §A1°l macula densa
cells®] sodium §4%7}E juxtaglomerular appa-
ratusl A -8l 8 reninc] ANET o= HEFH
ZE3AY AFUelA angiotensintt & fE
3122 renin— angiotensin system¢] &433} = o
AR £, ATANY EFFL, AHTA
Ag FA, A =F FA, sodiumAF
9l dAFTE doign dFenil17—-20],
o] 8} 2+ renin—angiotensin system®] €432
A8 angiotensin II€ A4 2438 o 2t
AH Eo A 2] PGE, A E44E& AS3HEZ PGEsL
FHoz2 Frt=o] WHAF P aldosteroned]
A4E 42 A rening 7i5el wid ZFFRLS
gt AlA] o322 =FIGT o2,
221.

ARAFA v AdAY HEas 33

£ d¥olMe fehwol AR e 4%
FFE7) 98 =iz WA EE creatinineF
23399 v 98 ATty Aol FAEA
ANz oA ZigHe ATos ey
on, %3 Aviel deld ada A FdsAl
AXxde] &3 ZHWSFFARP.05) e
FE FA433 30%0] kA DTTE Foi3 =3
sodium bicarbonatest 424 F5E BAFAY
TAME etedsFqTd ¥E =W creati-
nine?| o] vl % F7H3A . o|So] nE FF
creatinine®] ¥jdo] FrtHe A& dAnud
£3& S AZAR AR AAEHAUD.

f$EgEedes Jeue 943 € 43gs
oz E FIAA Z2EF, AA=T ¥
2A, A¥Fe &4, BUNFTZ AAHA 45,
BAHQ =3 T4, sodiume] #]4Q2 F7F, R
creatinine 3= 57}, AAd=d FAh g
YL oo it=F Foz AdA AFHA, F
24, 7193d, 8534, 48823 plasmad
phosphorous, alkaline phosphatase. lactic acid %
dehydrogenase®] %4 2]l renin—angiotensin
system? ZEFUE doA ZFe Axd
A Soz gz ¥ eH20,23,241.

£ dFoM BEE $EEEEFAT 23
A71et 29 JFLAT AHETH Lo &
FEodey fEeg FASZ 3080 AUA
DTTE F43% F3 sodium bicarbonates}t 44213
Ad4E HYFEAS TN FEEESFA I
Hgtad A7) ¥kgo] w9 APE oz Ho}
AA =] HA4E Fo3tA gAML Re
ArgEAY. =F £ dFd04 @2 E ¥z
88 2702 FHUFAT e FE3e}
%%, microvill®} brush border?] &4 % Alxd
Aol AL TAES FEEAHI nAR &
550l g#EHALH, dE AFAER TLE
274¢ B v U9, 3z & 4389 &
FABAZANE $SFFEETA T Hl3) ox
o] Wl a#7t UAJAL 53] fewE Fodn
300l AYA DTTE F498 &7 sodium bicar-
bonates} B H4E HAFAT ZAMe A



” HOMBISEEREL | S15% H28 1990

Axd &40 w3 b F& Ad47 e
Rz AAHUG.

PR perFe e WEt Aol s Voegtlin
% Hodge[25]& bicarbonate?t $-E5S4L &
£AZit A B ol Nechay ¥ [1412
sodium bicarbonate®] #1528 7}% o] hexavalent
uranium(U*9) 9] vj4dZ71e) SByFSez o
ZE Na*+K* ATPase®] £43F71o] os) 29
doin sten), =8 X&HQ 43 4449
%%[26.27)2 renin angiotensin system& A
33 prostaglandin¥ & F7HA7IE2 J2¥SF
o] A3 fgo] =39 Tkt FEHIR B4
AFAFSE I LAY ARAZ o 2
A A= Al 715 HBE JAFAFNA B
g3 93, T8 WA S ok DTTI7)
E 5849 chelator?! EA1°} disulfide $9A 2
84T Axg ANA X F5222 s
reninf+& &} angiotensint A& MY Bt ofy
2} sulfhydryl group® AMAIFIEZ FA AEA
9 F4E AF3 F2AZGR Q. 2eEn
furosemide[28]%= A% 715-& FAANAUS R 3%

2, dopamine®} furosemide] EgFA[29]
de =3F7, 437159 53 2 tubuloglome-
rular feedback?|d& Adslmz 9eFo P
A% FPNRAFE BT Y3, angio-
tensin— converting enzyme inhibitor5{30.31]
Al prostaglandin®-¥] Z7}+9} A3 angiote-
nsin 11¢] Y F4AE A7 &0 @
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Explanations of Figures

Fig. 1. At 24 hours after intravenous injection
with 4.5 mg/kg of urany! nitrate. Se-
vere renal tubular necrosis and hydropic
degeneration in the renal tubular epithe-
lia are seen. H—E. x 100

At 24 hours after intravenous injection
with 4.5 mg/kg of urany! nitrate. Tela-
ngiectasis and congesion in the liver are
seen. H—E. x 50.

At 24 hours after intravenous injection
with 4.5 mg/kg of uranyl nitrate. Se-
vere congestion in the lung is seen,
H—E. x 50.

At 24 hours after intravenous injection
with 4.5 mg/kg of uranyl nitrate co-
ngestion and numrous phagocyted cells
of splenic red pulp are seen. H—~E, x
100.

Fig.5. At 24 hours after intravenous injection

Fig. 2.

Fig. 3.

Fig. 4.

nitrate simuttaneously. Severe renal tu-
bulatr necrosis and hydropic degenera-
tion in the kidney are seen. H—E. x
100.

At 6 days after intravenous injection of
saline with uranyl nitrate simultaneou-
sly. Renal tubular necrosion and hydro-
pic degeneration are seen. H—E. x
100. *

At 24 hours after intravenous injection
of sodium bicarbonate and saline with
uranyl nitrate simultaneously, Mild de-
genration and swelling of the renal tu-
H~E. x

Fig. 6.

Fig. 7.

bular epithelia are seen.
50.

At 24 hours after that dithiothreitol was
administered 30 minutes after uranyl
nitrate. Sever swelling and a few of hy-
aline cast in the renal epithelia are seen,

i

Fig. 8.
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Protective Effects of Chemical Drugs on the Course of
Uranium —induced Acute Renal Failure

Tae—Hwan Kim, In—Yong Chung, Sung—Ho Kim, Kyeng—Jung Kim,
Hyo—Chang Bang, Seong—Yul Yoo, Soo—Yil Chin

Korea Cancer Center Hospital
Korea Atomic Advanced Energy Research Institute

ABSTRACT

Appreciable radiation exposures certainly were occurred in the reactor burn—up, the nuelear
fali~out and the surroundings of nuclear installations with radioactive effluents. Therefore radioactive
nuclides is not only potentially hazardous to workers of nuclear power plants and related industrials,
but also the wokers who handie radioactive nuclides in biochemical research and nuclear medicine
diagnostics. And in the case of occurring the nuclear accidents, the early medical treatment of radia-
tion injury should be necessary but little is established' medical procedures to decontaminate the
victims of internal contamination of radioactive nuclides in korea.

Accordingly, to achieve the basic data for protective roles and medical treatment of radiation injury,
the present studies were carrid out to evaluate the decontamination of uranium by the chemical

‘drugs.

The results observed were summarized as follows :

1. The combined treatmet group of sodium bicarbonate and saline with uranyl nitrate injection simul-
taneously and the dithiothreitol group that was administered 30 minutes after uranyl nitrate injec-
tion were increased significantly in the change of body weight than uranyl nitrate—only group
(P<0.005).

2. All the experimental groups were increased the fluid intake and urine volume on the uranyl
nitrate—induced acute renal failure, but the combined treatment group of sodium bicarbonate
and saline with uranyl nitrate injection simultaneously and the dithiothreitol group that was admini-
stered 30 minutes after uranyl nitrate injection have the higher increment of fluid intake and
urine volume(P{0. 05).

3. When sodium bicarbonate and saline was treated with uranyl nitrate injectio;x simultaneously,
and dithiothreitol was administered 30 minutes after uranyl nitrate injection, there was significantly
reduced in BUN concentration (P<0.01).

4. When dithiothreitol was administered 30 minutes after uranyl nitrate injection, there was reduced
more significantly on the increment of serum creatinine concentration than that observed in izmnyl
nitrate—only group(P<0.01), but when the combined treatment of sodium bicarbonate and saline
with uranyl nitrate simultaneously, there was still, albeit much less marked, decrease in serum

key word : Uranium, ARF, Protective effect.
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creatinine concentration.

5. The sodium bicarbonate and saline was treated with uranyl nitrate simultaneously and dithiothreitol
was administered at 30 minutes after uranyl nitrate were excreted markedly higher urine creati-
nine concentration than the uranyl nitrate—only group.

6. Uranyl nitrate has been used in experimental animals to produce hydropic degeneration and swel-
ling of proximal tubules, disappearance of microvilli and brush border or necrosis in the kidney
and centrilobular necrosis, congestion, and telangiectasia of the liver. When the sodium bicarbo-
nate and saline was treated with uranyl nitrate simultaneously, and dithiothreitol was administered'
30 minutes after uranyl nitrate, there was more marked the protective effect than uranyl nit-
rate—only group.

Finally, if the sodium bicarbonate and saline may administered as quickly as possible each time
that some risk for internal contamination with uranium, and dithiothreitol is administered 30 minutes
after uranium contamination, there ameliorates the course of uranyl nitrate—induced acute renal
failure,and this effect is assocciated with prevention of uranium (heavy metal) —induced aiterations
in- BUN, serum creatinine, urine creatinine, fluid intake, urine volume and body weight.



