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‘ﬁ/‘ 8l E4AQl R4u419 444 xFel BUN, & Creatinine
Zhg olmlg db-g-g Vel ot E4A9 SGPT 8 SGOT 9 &4 Ed &

2 437t glgds. 1mg/
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S$ebEol YA LA4Le] ddzs AEHE FE
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Hepwd ol g Falst el AAddA g Fejrt
9 443 Aoz A4,

A SebE Bl A FASE AE T4 AG
o YU Est Fohe Ade] Fas g, o' F
A% w A SeEF Falo] sl FAAHe] Rost
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AFARE AdSehre] AEHN dAA A&z
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AQA e A AF, 58 febF =T AT I
2] Agdgd RF{F AT oA 2asEe] gA
&t

Stannard® < HEd A4 ELY AN FA) sy
1A et Bud al 9l

29 . MarshallP g2 osle] B4
08re g1 Caol2s fAkete] TH 6 Z&E
dose, g 47l F54LESF 3 g3 & I7P 5]
= WCs & K& /AR diololq AW EF
Aow HusygH®,

S$ebE SAd FF dTAAZE AW FA A L3
WAE el FA F4ER 2447kl oF 6027}
2z A5y YA d9%F ghid £ HCOj9)
3 AT F A4 Ao Exidon 30, 2% E
loz WAdsE AANA FHARZANE doA A
NE Fe wbiix W olrlxal HARAEHE ot
Fe. a2y EA AAFAE EEte AL ok
o5 Au AFA ] AL ALdE AAug el
AN e AR s wet 5" $E Y R,

B FA A o] $ 4 3] (ICRP) ¥ el &3}l 2
A4-2EY F7F AANHELsEWMPCO)Z FHEH
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ol FdFANAL ARFAZFL A7 omg e A3
E Agsta got AA = gl A e] mlulsl FFo]
v AW A AFEAAY S 500mg 7AA] A
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WA 2uga Yo,

o] 43 & A4S mAT A Ad-SetEy AR
AT AE 54E FAE ¢ 4 B4 F e
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£ AYL o= AHAA 44 FASES A
22 gt R % W RAA2E G T 7 ol xﬂlﬂ
+2 2 Al ulAE g3 shadals] A8 9% A
MAZZE 9544 2 BUN & Creatinine, F44 2
serum glutamic pyruvic transaminase(SGPT) #
serum glutamic oxaloacetic transaminase(SGOT)

¢ 44 23890,
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7l HEsE
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T Agstd FASH QB3 26 AT 44
& g

Lt dEley

1) ddfElEe] s

Al Merck 44 A gl 4L Bak-$-ebF(UO,
(NOs),+6H,0J9F  §-2lob4] o} o] =[CH,C00),U0,-2
H,0J% AHgsigled 59 e 4xu7] 95l
5g/kg(AFFTA% FA o]5}EY) 500 mg/ke, 50
mg/kg, 5mg/kg @ 0.5mg/kg o w FEE 2A3)
sivh

2) FHUY

Feeding needle & 4143t $)4d) 2 54
B AW 2k 32342 Rdags. 48¢ A%a
71 Ay B o] HolE FA ggtrl. Rl g
Fe A7 A FELYE Imld 13 Rsiqg .

3) ol M U MY

F44 FoE SAEES 52 mEdy o 23
Well FAsta 9 A 7ke] AFHT g T4 B4z
2= g9L AHsd 308 #AT F 3,000r.p.m
22 g4t A5 s 2~8°C YAl nash
At

3 BUNHF:20pl 9 &35 3mlé urease &
(LEFAA G AAF UNE 1554) £l 37°C
A4 AN F L7he)Sete) B4R Lo -8 Gilford
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HARG 9T FFEE M0nm o AGF4 A S}
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3} 2-oxoglutrate & &l s}¢] pyruvate & AA A
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genase 8] o Z-uk-2-Ale) 4] NADH 7} Ak3}ds) & T4
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2-oxoglutarate & Zw3)e] oxaloacetate & A AA
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AT FHEE FRFAT,

4) & E-?—Ef'“'°l ZEEE : Img/kg s RAaselE
T3 HEE BE 44 lnlg AT F@ F
6417k, 15417, 149, 79 ¥ 14 Aoz 7 A7)
RIS S 47 sk 4antElE AT oR st
of 23] s} LEANE AT EAYYL
3, 2y A3, AR, 9%, 13, AF 2 HY 87H"
A& Redla AYAE st A FEFL AFAN F
%L Az 478 dx=(TRIGA Mark I. 35l
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oy Lomnp g o140 WASRARAA A9
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Fig. 1, Lethal effect of oral administration of
uranyl nitrate at Sprague Dawley rats. -
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Fig. ‘2. Body weight changes by oral administra-
tion of uranylnitrate. at Sprague Dawley
rats.
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Table 1. Effects of BUN and serum creatinine at
24 hours after 1.V or I.P administration
of uranyl nitrate in rats.

Control LV LP

BUN(mg %) 14,0 ~.39.0 26.0
15.0 37.5 26.0

15.0 116.0 - 34,0

1.0 — 19.5

14.0 — 36.0

m=13.821.6 64.21444.9 28.316.7

Creatinine(mg%) 0.8 1.1 0.7
0.8 1.0 1.2

0.8 3.0 1.2

0.8 — 0.7

0.8 — 1.2

m=0.8+0.0 1.73x1.18 1.0%0.27

Uranyl nitrate: 50 mg/kg

Table 2, Effect of BUN and Creatinine activities
after I.P administration of Uranyl nitrate
or Uranyl acetate in male rats

1 day- 3 day
Uranyl nitrate o
Body weight(gm) — 146422.5
_ - 148+34.5
BUN(mg%) 18.24 5.7 121.85+63.2
28.3+ 6.7 80.5554.9
Creatinine(mg%) .08+ 0.2  3.10:- 1.6
1.00- 0.3 - 2.23% 1.8
Uranyl acetate
Body weight(gm) = L 145+10.2
— 140+12.2
BUN(mg%) 30,88 6.6 117.6+58.5
57.90+20.9 132.3168.6
Creatinine(mg%) ~ 1.50% 0.3 2.90+ 1.0
2.54+ 0.6  3.25+ 1.7

Uranyl nitrate or Uranyl acetate: upper 25 mg/kg
lower 50 mg/kg

Fe 8R4y A8 A4 64.2 2 28. 3mg/1
A% FEEE 2dAsgc 2R A4$2bE 50 mg/
g 57 B35l 2447 7 F4E ¥ % Creatinine =

b
Rl =]
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. Table 8, Activity of clinical index on day interval after I.P administration of uranyl nitrate in

adult male rats.

After
Before(%)
1 day(%) 3 day(%) 7 day(%

10.74 1.6( 77.5) 19.8 6.2(143.5) 36.971-27.9(267. 4)

BUN(mg%) 13.8+ 1.6(100)
15.44 4.5(111.6) 30.61 5.1(221.7) 68.6+54.0(497. 1)
0.8+ 0.0(100.0) 1.14% 0.3(1%2.5) 1. 60+ 1.0(200.0)

Creatinine(mg%) 0.8+ 0.0(100)
0.8+ 0.0(100.0) 1.763 0.2(220.0) 1.981 1.0(247.5)
39.874 8.7(102.6) 38.3+ 5.8( 98.7) 57.5+15.9(148.2)

. SGPT(mg2%) 38.8-+ 3.9(100)
38.8+ 7.6(100.0) 34.34 6.5( 88.4) 40.8+ 8.9(105.2)
127.41+ 9.9( 89.2)  120.1+20.8( 84.1)  160. 447, 4(112. 2)

SGOT (mg%) 142. 93-32. 6(100)

134.2-15.8( 93.9)

158.1:+43.4(110.6)  137.8--17.8( 96.4)

Uranyl nitrate: upper-25 mg/kg(l.P)
lower-50 mg/kg(L.P)

L A4 1,738 Lomg%naAd HE2F 0.8 mg%ol
0] gty F7HE viebdeh. e AR A8 T
LAFAT AR TAA 2 AR 97 FHE
I7b B % Eokveh, Table 26 ZA1gt whebdo] A4S
2hEsh SobirolAb o] =8 S35 dsn 19 2 34
AL 3% A5 BUN 9 Creatinine 3% £}
€ 2dvh felueidvlel =Y RAFTAALE AL
2-5¢ BUN @ Creatinine ¥ F5X¢ W -Fd 43
%7}% & el et

ol A AW AT i v FAGHo=
P& AEE Holx gk ojahe WAL el
DA B2 sfe]l A B S ST 9ok —r‘xﬂi

BE|
|
A5k

uf n:[r‘i_,

Ch. 22tE0] E48SEH M fXlE= S0t

Yol 25mg/kg 9 50 mg/ke ¢ AA-Sehw
E7re] FAste 19, 39 2 79 A e s 7
% BUN, Creatinine, SGPT & SGOT =4 ]
W35 233 Adale Table 391 29, 25 meg/kg 9)
Aol A FU4HAX 1959 BUNFEL
WE2Fo) Weldd 77.5% 2 F&ATh E 2% 395
79 Fdl & 143.5% A 267.4%74A Ssrekglel. 50
mg/kg 8] AALSetE Fatel &5 BUNS w53
111.6, 221.7 & 497.1% % F435] S438& & 4 ¢
9le™ Creatinine 8] §&£¥E= 25me/kg 9 AL
b FALTA A 19 Fole 2T blastd WEF
o] gt 395 7Y Fe 142.5 W 200% = Aal

N o
ol o 2 o
. fo o

deh = 50mg/kg &) FATNA G4 189F6d = o
ETAAXE WFe]l ggdon 3U3 795 220%
B 247.5% % FAS Aed ub o] @i Subud
A% odFE B ARA L BEE 45
Bl Ao dasge, @ 35 g4
AEe Az g ¥% SGOT ¢ SGPT ¢ Y xE #
3ol et ¥ A9 Ak Table 33 7l & SGPT
9] BAE Wzl el ErldAl AL 4] E A
A3l = Yost ¢ ¥ 39} #3351 A] ¢l Albaum
o sizkel AsE RE uF 9ok, 25 mg/kg & A4k
g EFFA S 19, 39 ¥ raF g3
SGPT ¢ W52 100, 98.7 ¥ 148.2%¢] SH=E
ebll glow 50 mg/kg 9] AAS-2E FAE 94 100,
88.4 4 105.2% 24 FA 56 £ 34 F74x & SGPT
o 2 glE AsA S A 4+ g s SG-
OT 9 &Y=E e 25mg/ke o FaSebEes Fat
19, 39 8 74973 83.2, 841 T 112.2% =4
W EF wde] zh&sle Aol A= er 50
mg/kg & AASE FEAAE 93.9, 110.6 T 96.4
%2A AW A5 et U SHLAE ek
WA E “%M 2z B 19F SGOT ¢ At
B 2s vl udt #4459 g4 SGPT o F4 =9
&7 3F3) oa e Aeg Hel feby SEEY
ZFEAY E4HEE dAH o m dAlstE Jer @)
A gk, Table 464 %= 0.5 mg/kg ¢} 5 mg/kg ] A4k
$elE A TS F 30, 60, 90, 120 B 2408 Ao
= &% SGPT ¢} SGOT & FYETE AL3 A sto
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Table 4, Activity of the serum GOT and GPT on time intervals after oral administration of uranyl

nitrate in adult male rats.

Before 30 min 60 min 90 min 120 min 240 min
SGPT(mg%) 38.75 49.05 50.4 61.5 55.85 61.15
— 43.95 49.0 52.35 40.40 48.7
SGOT(mg%) 142.9 184.75 - 192.6 150.9 180.25
- 170.7 195.35 205.4 149.25 139.1

Uranyl nitrate: upper .5 mg/kg(oral)
lower 5.0 mg/kg(oral)

o % 0.5mg/ke & AALHE FAT 0&F ¥
SGPT ¢} SGOT & & %] & vhepdlo] o) Z2F3e} 1.59
8 1.35Me Ao 5me/kg ] AALSew &
oA Tell A 1,358} 1.44M 2 Fotsbgich, o] AL 293
T AASeiEol Y &gl Fgstd &4
+ FE A4Y9E dFste dgAddeln,

2}, Uranylnitrate 27806 % 2} =3 =

Aol QAN Folgted F zAo) &
25 e BREAS 9Aste] LYFEY AA 1
mg/kg ¢ WALREE ATFANA 647, 1547,

2‘N 4
1 \l

o
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Fig. 8. Uranium distribution in organ of rats
following oral administration of 1 mg/kg
uranyl nitrate.
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AdoEe A AL F4TEY AEE
shazl Asted AafehEsh SehrelAuo =g A
did WF AaAe Bhk L 65
A4l WA £3% BRAGon 1mg/ke
Ao ATRAA AAELEE 245 g

1) AAkS-stE 50 mg/kg o] A F-of Foll 4 =g A
T4 B AAge] B2 548 Jebysh

2) 8% BUN % Creatinine 25 ALz 59)
T2 d4% F71E Jvebda fEhEetAulol =4t
AatehE £ FAE b vhEA Yl
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Toxicity of Natural Uranium in Rats
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= Abstract=

Tissue distribution and blood chemistry of uranium in serum levels of BUN, Crea-

tinine, SGPT and SGOT were determined in rats after the administration of uran-

ylnitrate.

Determination of uranium in organ was done by radioactivation analysis. Radioa-

ctivity of 2**Np in lung was higher than in other tissues (e.g. liver, kidneys, spleen,

tibia, testes, stomach and brain). Correlations between BUN and Creatinine were
positively increased after the administration of 25 mg/kg uranylnitrate. The SGPT
and SGOT activities showed weak correlation with the control group. However,
activities. of SGPT and SGOT after the administration of 1mg/kg uranylnitrate showed

high peak at 90 min interval. Uranium uptake by liver and kidneys increased at
early period and decreased immediately to the control level. Lung who confirmed to
be the critical organ on toxic effect by uranylnitrate.



