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The biochemical and histological effects of uranyl acetate
in male New Zealand rabbits

Ahmed Adeb Mohammed Eyad Jaber Arian
Coll. of Med. / Univ. of Muthana

Abstract

The study aimed to demonstrate the effects of two doses (30 and 40 mg\kg) of aqueous
uranium acetate on the blood biochemical criteria and histological changes in male New
Zealand rabbits. Eighteen (18) rabbits divided into three equal groups (control, T1, T2) were
daily gavaged for 21 days. Control group: given 1 ml \ kg BW of normal saline 0.9%. The
first and the second treated groups were treated with 30 mg \ kg, and 40 mg\kg BW of the
aqueous uranium acetate respectively. Results show presence of a significant increase
(P<0.05) in the blood level of urea, creatinine, triglycerides (TG), cholesterol, GOT and blood
glucose of both treated groups in compare with control, also show a significant decrease in
blood total protein of both treated groups compare with control. Histologically the kidney of
treated animals showed existence conglomerate and a contraction in the glomerulus and
shedding of the endothelium of Bowman's capsule, congestion and expansion of the urinary
tubules, cellular death, and damage to the installation of the total tissue. In the liver there were
marked damage of the radiated installation of liver, liver cellular death, congestion and
endothelium shedding of the central vein, and presence of RBCs in the dilated sinusoids. In
conclusion, taking of uranyl acetate in high concentrations lead to histopathological changes
in body tissue, and to significant changes in blood biochemical criteria with serious effects on
the body.
Keys words: Uranyl acetate, liver, kidneys, blood parameters, toxicity, rabbits.

25



2015 2 2=l

14 alaal)

s haal) ol o slal Al e

OsSy ¢ eall aall LOAD Gl 4 Lalas 505
O3S @A dol) s - Opasal¥) e Jin 22y Lagh Cilaies
& dils ~Om s nel CUis S deay plimY) J4B8
ildas gall Allal) A81Y) s 5 «(10)(U02HC0) Lo S0l
bl o Kl el il ol sl GlS e 8
OS] Dl lS i) ae A ggun Jadi i Al 5 paedl
O sl sl CLS je ddiai gy 5 (11) i S e
DS A s ARyl Al S (3 5k
pile 150 - 50 (s O g5l ) Jan Aallall o sail ) 5l
Aall o sH Jsdl) e o (Sa (LA e lalaie)
40-25 GJ\P) S dadiie Gl gl (S5 Disall
OSars ¢ Adlina gl je g cal i I als of oSy (ale
e sa s oo asal sl (e aaldl )yl e sl
Alae OS¢ Jsdll (& Al LA 5 g pll LS
Gl am el B DA Ll KN 23
Gl je ddal (gl (8) Bade sS85 Y M gl )l
s A J8 5e 770 Ge Gk e (M Jucli o il ) )
Ll o2 B3 5 ¢ Aelu 24 Gt A Jadl A J
o oS eoa OY ¢ ol Ay Game 3790
s sl (8 DY) by ¢ (12) dsdl Gk e
o2l ba pad 5 (a pail) 30 (S (e sl ) 5all
&) Lgalana & 53 Aiiall 55 ) sde padl el Ll alal)
CALI 5 Akl JSI Gl 3 Ley das) g Al Hlasl)
336 gen ) Glld ey Olally ¢ saally
il 48 jeal Al gy (11,13) LAY
8ale (g (aaS\aike 40 5 ¢ 30) i s s (e Aaall)
agueous uranium acetate alall a sl sl A
DS Al alalially s e ) paial)

il Y

Jaad) (3 yha ) gall

Aol ypnll Y e (18) Al 3 sl
o L b jlael5 (2 1800-1000) G L o) an sl s
L sldie aalae SO0 ) Caand (g pedip A () A
Y Aaledl desamas ¢ 5okl dc sena)
ol ) gall Conay () Aalladl) de genas
Apdre paldl (8 ) dadla (A bl KD ) gl
Agl 3 LS o) pualy Lgillaiy ¢liie W) o duals A0k
Aa 0y ol ol 5 2l (e L Aulidl gkl
LS ¢ a 2140 el 558 Jsh ¢ suall 5 550 )
okl & el ead) a8 ALl 3 jde 8yl ) saall ES
40) %4 381 ylant 5 Ly Gt G gkl e
el sl e (o ile 30) %3 5 (e \ il
ol sy Ol el L3 e Al a sl sl
& G ol de sane -1l WSy Ul gl Alalae
(%0.9) o> shspmill mldl Jslaey il gsal) 5
(> sl =lal Jslaa (30 Jo 1) Normal Saline
2 21 3ad asll (Jd3aal 53 e anall 5 e @3S\
salay il gaal) a3 i G o oY) Aadlad) e sae
O35 O wxS\(Jol) %63 S s Akl o sl sl 3A

26

A8l
s 1789 ale G508 & o a sl ) sl Calis)

AL Ay ¢ %065 sak paballl Ga JEI 8 5 ¢ 2uls)
8318 e At 0 (See Ganall 138 0 LS o(1)e) g
B padia & 8 gl sl alS) ) AileS 48yl J g
o oS A sl sl OF A Ly eeliall Jall
(2) Apnan Al 53y il (A YN sy il
eyl G v dsaall B e A s
axs psil sl S JS 0N ¢ psl sl e pladl]
O5Sas ¢ Alma 3 A 30 el W Gl Ll
Jsl o5 Ladie asil sl (e i)l ladll glady)
il g ladMy ¢ (3) ABlisinl ol a sl ) sl CLS y
Ao oyl gad 33 ) Jlaial Lgia g (38l 3 yiie dmia
O ¢ agiba DA ol )sll (s pxiy Gl 28N
S Y ele S pladl) e daalill gla ) SV
Gl g ey Gaal Al 5 Lk M L e e L
ool e Ol (4) a sl sall el B34 ) e ol i
}uhjsg.u‘;; me}m)ﬂ\ us)Auz.),ﬂ\QA
uus)m UAW\ o e P;)1\ e Al
0SS ge (San s alall Gk e 05 QLA AL
Ols .(5) Lasee S Gl sl Bk (e analiaidl
OsS B ol AL Sl g3l sl
& sl (UO2F2) Juih sl 25l Jia Alina 3 ) gucay
LS ¢ 8l a3l 588 Jall g (UF4) el sl a5l
Gk e e JSIy ) () il ) sall Jay O (S
Jay asilyslls (6) asslos 2ulS) 5 s 4
¢ oAV Ads)all slae Yl g KU ) deass eﬂ\ S
elac ) o3¢ (5 gund dnaal il diran Jiad Cusy
B Jie Qlsall LB e Gl je @llsial o)y (7)
octaoxide triuranium ) 5 (UO2) a5l sl 2S)
5 Ol (b Lasas o sl )l &SI 5 (g5 (U308
3 Jsed) Oedll e sk ol @l dh ) (Say
Sl ALE Sl LS ) 03 aboaial Wl ¢ (] 5i
S s e Jleall im0 Ll e
OsSiLagae il ¢ annll 35 a5 il gy JaliiaY)
& asilysll LS 65 sale () Aumidic Lghew
el ngu ‘;\l\ dLL\.d\ ‘_g A\J)Jj 4l ,“ ;\}@J\
‘_rx;j\coju\udbua‘),\s\uwuwy‘ua‘)udﬁj
S (Al g Balall 238 e U (g3l I Slal agaia jat
ALaYL a5l ) sall Ja O (S (1) 206 ) Lk yusae
zsoa Ba Ge gl pdll Gk e @AWY A8 Hh )
Alall YA e paliay ¥ 43l o sl ) sall ey Cas ¢ alal)
é&:ﬁa)ﬁmﬁ&d\m‘ Q@A@&\emm
uAdﬁ\ (N.uaj\ C‘)IA b ) pa u‘gsJ Sl Ju\ d‘)h‘
ual el Lﬁmj eu;l\ AN dacan o) aslinil
(9 ¢ Do JB e oSl 4 ) pai o) Al
¢ Acdll am by adll o B asil sl edas



2015 2 2=l

14 alaal)

s haal) ol o slal Al e

5 Blood Sugar Sy Urea Losdl G siee il
¢ (15) 4&y yhy Sl sall 22 & Creatinine cpil <
Cholesterol a3l Js iud £ (s sin (bl &5 cpa
S sie Wl ¢ (16) 48k TG A ¢ aall (5 sivasy
45y ylay Leusld o3 AST 2l g jlasd J8LY) o, 55Y)
Gl g 23 (b S sl (5 s Gl 35 ¢ (9)

(17) A8k 4yl

S Ll Glul ol el g 4 ¢ (2 68
el Al madaly (S A dalled) de sane
Cisal yedn LS ¢ Ay ISl il & il g s 5 5 Al
Al LIA (amy a5 gy iyl Ailay (8 Jlaty g la
B 3 Wl (3 ) 5 3mm) (s IS S il iy el
ekl 3 5 jland) A gana b 2SI il adalial)
o=ad JS (A S el ¢ dulan dpanad (S| i e 43558
LAY A sa i A central vein @S e s
Gliluall peledll JSAl ity gelad JS& 4
leany o Glavadl Jualyy « Sinusoids sl
ebladl L) (4 58 5 52) portal vein W a5l
2sas el 28 GV Aallad) de gans ALY dadll
aiilhy (ard Jlad ae g 3Spall 2,5l (4 JB au s
QS el daadle ae 2SN LA G Gl
@(5 eﬁJBJy.a)fu:)A.;.A\ XYY Lﬁmm‘;ctuﬂi
Ao gana (b Al a gl sl COA e 3ol O
b el S il A Gl el s A dallad
SIS el 25l (8 il 5 (s ) seda e ¢ 2SI adalia
¢ dbsale el Al jeall aall iy 1 iy o
S 5l Gl a4 geal) clilual) (e 43 Sl e ] Jall
3 piiall all WAL (5 18 Cisal aga s () Al

(6 @, 3)5a) S all 2yl Jsa

4.:;}A;A Y 21 B.\A]} e}.‘ﬂ\ ‘53 3aa) 4 5 e r-;u;j\
GOA Bale Gl gall e ja Gua A0EN Aallal)
penl) 05 (0 @3S\ (del) %04 S s Alall o il 5l

25221 3l gl ABasl g5 s
abladl Jasl (14) 4k e adie) sdaadl) A Al
(2S5 A0S Al Hall W jlaal) &5 ) eliae S Al
Gy st o o5 1 en pal) 4y sadl) il JLAY)
PNRGITEN Gk sasy 4l ) a&‘é.é:g):\;}a:\ﬁ\ el

o)
& (P < 0.05) dsine 53l 29a s il < ekl
b Sl cUrea Losal) Ao saSll aall ulas alaes
¢ Jsyd &l ¢ TG AN G all ¢ Creatinin
G (N e s GOT calewd J8 o 5)
e a gl ) sall O Aadlaal) 0 5 (I 5V (i sanll
uab;.:\ )@Jnu;;‘f cajjagad\ds}mcaq:’\_\)@\
& total protein A sl Al B (g sina
& Lagti e ie 4l IV Giindladl) (e sanall
M\&u‘)ﬂ\ Q)@.Li (l(ﬁéjdjh) DM‘RI—}AM
¢ OB e osSE Ll skl de gena B K
Sl wsin @il Cortex Boddll e Ll
Oy Aaiaa dbladl Glomerulus  <lasl)
Loy A8 s meiy ohd A Bowman's capsule
Legin 2 515 Simple squamous epithelial tissue
LS « capsular space dhisall daudll eud dak
eonll Wl Adgll claall Je 3 08l Ashie (g gias
Gl Je s siny 53 Medulla @l (and A3
(1 &) 5y 5a) Lt Clasll dsa s aden a5 4y IS0
Ao sane 4 Gl allidd (5 enall Ganill JNA el
Adaadle po ApsSll a8 55 (8 S5 0 ga 5 (YY) Aalledl)
S AN il 30 pLiall o) jal (e #30al
35a) sl gl 8 Al dga g s dans e e

Al p g aal) DA Aaaal) Gl M) 5583 B & gy el adll e (B il il 1(1) by s

(k) Gl ad¥) + Janall) analaal)
4 g parsll adl) slaa
A8 dallaal) Ao gana A Aallaal) ds gana 5 _laul) ds gana
5.28+75.78%* 4.00+£66.98* 3.28+37.18 (mg/dl) ah b ss
0.19+1.97* 0.17+1.78* 0.09+0.72 (mg/dl) gty sl
6.32+156.1* 2.1£119.46* 6.06+59.65 (mg/dly A5G ¢ sa )
6.87+54.59* 6.95+38.46* 3.22+11.35 (Mmol/L) Jgsimd s
10.30£168.116%* 8.66+159.35* 5.74+46.43 (HO/L) i laad JBUL oy 334
0.5204.90% 0.518+4.91* 0.61+7.18 (Mg/dl) <Y Gsis
4.059+164.23* 4.446+120.86* 2.661+90.08 (mg/dl) a2 jSu

L5 hudl de ganay 4584l sie (P < 0.05) g sime 8 3589 1 ¥ ¢ (6) de gana JS<U <) gl 230

27



uu\@yadm\u&umﬁéku (Z)ona
Tl B pgdilly Apasl A JiH) mag SV
.(H&E X40) a4 lgt) culuitt &Nl g (5 i)

JM\ @M A.\SS\“.“U.A.AJQ éh.u (4) OJJJ-A
Lol WIEN Al 8 1 350 ) gl
(H&E X40) ‘;’L..‘-.'L.‘#‘ (PRI g‘;l‘-ﬁ' Jey

03

ol 46 yena .uss\g.o. P ém(@ 3
i) g 2l Ol o S o5 Cilh gy i
H&E ) seadl adll LOAT Qi3 g g 3S0al sl (B

(X40

35 0 e S Ll B 53 s
C)mY\ C)LA:\L“; dﬂééﬁ‘@m@eﬁ*bﬁ”é‘)‘
)y E Aiaddig L"_iLr—ﬁ f\dil.u\ die )\)A\j\ &
e 3815 aladiuly 5l (20) sk <l il o sl ) 5l

28

M‘@MW‘UA@AJG&E& (1)0)\9;.4
éﬁgﬁ\b‘)ﬂgwﬂ\@jaﬂﬁ)ﬂ‘@)@
(H&E X40) (o g2 dadaay dalaall 48l

uu\mwmsuawﬁclm (3) a”m
Sluadll b pugiy Al b Gilagil peliy 40
(H&E XA40) sl S5l ili g RBCs 252,99

Nla.d\ 4.93.4;.41 ..\.\SS\ ga gmﬁ éh.u (5)5)}4
ity a6 38 all 2ol (B g sl il gy A5V
Tl JSa o dBdlaall e s gldd) Cigalll aa
(H&E X40)
QALY
& Gsime gl dgay Ailaa¥) milill ¢ ekl
saley Alebaall Ul gaall a3 G il S 5 Ly sl (5 sise
dnand Ao JEY) gemall ol ¢ Al a il sl A
¢(19,18,1) 4l 54 Lagac ALl 8 gl ) gall &~k



2015 2 2=l

14 alaal)

s haal) ol o slal Al e

O sVl O 5e 8 At (b QRliA miy Lee Gl Sad)
aall SIS A 3L ) () Lage LA 038 (e ik (o2
583 e e 31 138 5 ¢(26,25,24) Aldlaall il gall
S oo il Ga il ol deleas Anthony
allid) ¢ yelal (5) il gall o) Sl L pli )
ikl sl sl SO Alalaall S gaad) ST daa il
@M\oﬁu&ﬁdéﬂ\@ugﬂcﬁﬁ&\ﬁudp}
¢ AN il b Skl s Al b Ui (55K
M\@B)@)A&“eﬂ\h%)%)aucx&
Ao ye @l et a8 dld) ) o) cdlay dlaladll
o S il g3 asil ) sall )5 sansdl Lia e sliae )
& Buad Gyt Lgags ali () Loge AISN S
22y nephrotoxicity dlee I (e g ddaéna g 40l
L S ¢ (30) SN ot (A o gail ) gall # Ol WS 5
SSU Ay Galip s g b Gigan ) Casadl
oo dalle 380 55 ey LAY ¢ all ) Al ¢ Lellas
Gl gaall ALY Al adaliall Wl (8,1) psail ) sall
daa o &yt G pelal a8 o el sl DA, Aldladll
il s S oall a5l (A JEaYy augllS Lay
aliy yaall ?X‘ Gl S oy asay ) ddlal ¢ atitall
O €5 3L e Al LAY eledll mall
s 28l Gl Gl Gamy &S5 daa ¢ Al sl sl
sandl 435S Al o sl |G auall L) K
Y Gl Gl amall (s sendl A ) e g gl
daa¥) e L) ) o asail ) il Leta g a gl &l
dua ¢(31,27) Sl Liay eliae V) (any cali dynae
@ amilall O Adaddl Gl Sl G <A
Dl 5 280 LAY (g Al JUaiY1 JYA (g 2D Cals
e WY (S0 (28,24) sl 3] () sSall )
asil sl COA e Adladl S0 ) A Al
Al Gramy (3 S A pe Dl s () o Al
S a5k lae 4 sanSll aall julaa s gl
Wlsas o Dl dalosll @A e 3S) 5 1S

O e Gl A (SLS

5-Anthony ML, Gartland KPR, Beddell CR (1994)
Studies of the bio chemical toxicology of uranyl
nitrate in the rate. Arch.Toxicol.68:43-53.

6-Harley NH, Hilborne EC (1999) Review of the
scientific literature as it pertains to Gulf war
illnesses", Corporation National Defense Research
Institute, Washington, USA, 7:12-18.

7-United Nations Scientific Committee on the Effects of
Atomic Radiation (1993) UNSCEAR "Sources
Effect, and Risks of lonizing Radiating", Report to
the general Assembly with Scientific Annexes,
United Nations

8-Office of Nuclear Energy (1999) Final Programmatic
Environmental Impact Statement for Alternative
Strategies for the Long-Term Management and Use
of Depleted Uranium Hexafluoride. Science and

29

&b An e i Eugan ) (25 (531 55yl 0l yial
Gl s LR (B Rk e s SIS s
Gadl g5 4y il o2 (A daal s @ pel il S
S EELY 5 o oS LS ¢l il s2gd o gY)
Dzl ) gas @il SIS Jal sl #3ll oS) 5
oS il 53 o) ) ALl ¢ (5) sl )
SIS & sedai Al nephrotoxicity s ) a5 o
pilsdl 2Ol e Al S il A
il B e Ll gl ciiS (23,22,21)
¢ A paill Gl g pd (& AN el 5 g il U
O3 (6 sime (Rlidd) ) 33l o385 303 O (S
A s el Gl Sl (A U LIS (a5 (e gl Gl g
pl il e damy @l Osesedl 1 @S e
Jd e Jspddl (Lipoproteinase) i s s sulll
A Leliis pall (& (5 salll GUS je e J s i S
Ll (25,24) LS5 sk e e galaill agl)
p AR 5 o) (S SN O saall b 3aly 5l
Aaall paleall i g Jasal Sl (g s sull
L )d3 VDL JSd Agaall Asa¥) ) el 2ie
Cin (26 ¢ 5) L) oSl 8 U LA i
JB g Y) s b gl S Aglas) gl
il gl O Aldlaall Al sl aalaal i Hll
ASI Gl ) Y e 5ol B canl) (4S5 S
2okl a8y dagi S0 LSIAT (o slall sy e gl
G e (3) AU b A e ALl gl ) sl
Sy gl Lsine dumddie MK (45 ) 43aS Ciaa
JSy ol aS) iy asll WA Gl s o
A G Ol ¢ (29,28,27) OmeslV) g Dl
Jrds Gl am o (b il ) 30830 Y] guimall
OsSE le dary (e sl e 43l Jeldig a sl 5 il
S8 bl Gy Mg pall Jama 85 jiiune Ciltins
Y Al o3 ls ¢ goyadll 5w JA aall b clig gyl
e Sl 15 )SY Gl alelan g MoOrvai  ae S
ol Ll die 4y poidall Gl pall & o 5l
DS Aol il ) IS ) & jedal (24) psal ) sl
¢ Al gl sal) DA Alalaall i) gall aalanal
@ U WA i sl el s o Says

Jal.@d\

1-Hamo LM (2006) Scientific Views on the Depleted
uranium event corn. World Magazine. Syria. N106:
265-269.

2-Gidding RC (1998) Pharmacokinetics models relevant
of uranium in human and animals, Radiation and
protection Desimetry, 26: 243-248

3-Craft ES, Abocari AW, Flaherty MM, Garafolo MS
Abuo-Donia  MB (2004) Depleted and natural
Uranium: Chemistry and Toxological effects. Journal
of toxicology and Environmental health Part B,
Critical review 7:297-317

sble ¢ BHL0 ae ¢ Jald sai ¢ Bagig s Allas ¢ (Ja\s_é].

(SLYNJERY) liwl zilas 4 aslysll S5 Gad (2010)

bl Ghliall pand CR-39 (ssandl JiV1 (RS aladiuly
(1) 7 22ty Aralas o slall Sany Al | ) pad) (8 4 53l



2015 2 2=l

14 alaal)

s haal) ol o slal Al e

after implantation with depleted uranium fragments.
J. Radiat. Res. (Tokyo) 50:183-192.

21-Gilman AP, Villeneuve DC, Secours VE, Yagminas
AP, Tracy BL, Quinn JM, Valli V E, Moss M A.
(1998) Uranyl nitrate: 91-day toxicity studies in the
New Zealand white rabbit. Toxicol Sci 41:129-137.

22-Gilman AP, Villeneuve DC, Secours VE, Yagminas
AP, Tracy BL, Quinn JM, Valli VE, Willes RJ, Moss
MA (1998) Uranyl nitrate: 28-day and 91-day
toxicity studies in the Sprague-Dawley rat. Toxicol
Sci 41:117-128.

23-Domingo J L(2001) Reproductive and developmental
toxicity of natural and depleted uranium: a review.
Reprod. Toxicol. 15: 603-609.

24-Morvai V, Szakmary E, Tatrai E Ungvay G (2004)
Hemodynamic effect of uranyl acetate in male rats
Cejoem. 10:149-157.

25-Domingo J L, Paternain J L, Llobet H M & Corbella
J (1989) The development toxicity of Uranium in
mice. Toxicol. 55:143-152.

26-Mao Y, Desmeutes M Schanbl D (1995) Inorganic
components of drinking water and microalbuminuria.
Environ. Res.71: 135-140.

27-Solter P, Liu Z, Guzman R (2000) Decreased hepatic
ALT synthesis is an outcome of sub chronic
microcystin-LR toxicity. Toxicol. Appl. Pharmacol.
164: 216-220.

28-Goel KA, Garg VK, Garg, V (1979)
Histopathological alterations induced by uranyl
nitrate in the liver of albinos rat. Bull. Environ.

Contam. Toxicol. 22:785-790.

29-Domingo J L, Llobet J M, Tomas J M and Corbella
J. (1987) Acute toxicity of Uranium in rats and mice.
Bull. Environ. Contam. Toxicol. 39: 168 — 174.

30-Fisenne IM Perry PM (1985) Isotopic uranium
concentration in human blood from New York city
donors. Health phys. 49:1272-1275.

31-Souidi M, Gueguen Y, Linard C, Dudoignon N,
Grison S, Baudelin C, Marquette C, Gourmelon P,
Aigueperse J Dublineau | (2005) In vivo effects of
chronic contamination with depleted uranium on
CYP3A and associated nuclear receptors PXR and
CAR in the rat. Elsevier.Toxicology.

30

Technology .Department of Energy U.S.A.V(3)122-
128
9-Sporin A, Dinu L, Stoenes CU, Cirstea A (1996)
Serum glutamic pyrovic tranaminase activity.
Nolrung 18:572.
10-Fisenne FD Perry L 1(1985) Distribution of
Uranium in blood, Health physics ,USA 32:207-
211.
11-Cooper JR , Stradling GN, Ham SE (1982) "the
behavior of uranium-233 oxide and uranyl-233 nitrate
in rats” Int J Radiat Biol, 41: 421-433.
12-Moss MA (1985) Chronic low level uranium
exposure via drinking water, clinical investigation in
Nova scotia. Halifax, Nova scotia, Dalhaousie
university (M.SC. thesis)
13-Al-Obaidy LH (2002) "A study of Transfer of
Depleted Uranium Through Animal food products
and its Biological and Molecular Effects in Exposed
Organisms"”, MSC. Thesis, College of Science,
Baghdad University
14-Luna LG (1968) Manual of histological staining
methods of the armed force institute of pathology. 3"
ed. MC grow hill book, co. London.
15-AL-Omary M R (1986) Scientific Clinical Chemistry.
Technical institutes. First edition. Technico house to
Print. Baghdad. Iraq v (76-88).
16-Richmond W (1973) Preparation and properties of
cholsterol oxidase from nocord sp. and its application
to the enzymatic assay of total cholsterol. Clin.
Chem. 19:1350-1356.
17-Dacie J, Lewis SM (1974) Pactical hematology.
Edinburgh. Churchill. Denmrk, ™. Ed.
¥l e a2 Olsse ¢ ey el ae a2 (g3 -18
& el sl A ) olaall Sl (g sl (V) 2251 (2009)
L sl Alaa Ball 8 dysinlly Ay all o) ymaal) bl
28.-21:(2)g(5)p.d ol (paaill
19-Al-Salih HS, Fathi RA, Godbold D, Davey J (2013)
Uptake of Uranium by Callus Cultures of Two
Acacia Species. Department of Biology, College of
Sciences, College of Environment, University of
Mosul, University of Mosul, Environment Center
Wales, Bangor University ,UK. Vol. 24, No.1 pp 31-
43.
20-Zhu G, Tan M, Li Y, Xiang X, Hu H, Zhao S (2009)
Accumulation and distribution of uranium in rats



