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Abstract
Forty, Ross broiler chickens ( 21 days old) were allocated into four groups, fed diet supplemented either with
o,100,200,o1300 mg boron/kg diet, for 30 days. At the end of the experimental period , chickens were
slaughtered, livers and kidneys were examined histologically. Results indicated that boron in the doses over
l00mg/kg diet caused different kind of histological changes in livers and kidneys. Changes appeared dose-
dependent. Changes resulted liom this experiment indicated concenkation of boron over l00mg/kg diet could
be toxic to chickens .
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Introduction
Boron is an essential element for plant [] boron administration in doses over the physiological
Experiments in animals indicated that boron may amounts.
indirectly influence minerals metabolism , Materials and Methods
cholicalceferol metabolism, and utilization ofseveral This study was conducted in the poultry field of the
eners/ substrates, in a way that is beneficial to department of animal resources, College of
animals, U-31 Moreover, results liom other Agriculture / University ofTikrit, from tl1e period 6ft
expedments indicated that boron affect the January to 6m February' 2Ol l. Forty Ross broiler 2l
composition and or functions of several organic days old chickens were allocated randomly into four
system, including brain, skeleton, bone density, groups, lO chicks each (Tl, T2, T3, and T4) using
immune system, cardiovascular system, and its effect batteries system . Each group was given tsaditional
on mineral metabolism, energy substrate metabolism, diet (Table l) supplemented with four different boron
and membrane function,[4-5] In contrast to the concentrations (0, 100 mg/kg, 200 mg/kg and 300
beneficial eff€ct ofboron typical toxicity symptoms mg/kg) for the groups Tl, T2, T3 and T4
may occur, although boron is well toleraled element respectively, The chicks were slaughtered ac.cording
as more than 300 mg per kg dry matter produce the to the lslamic method by cutting thejugular vcins and
first signs of toxicity in poultry,[6] these signs the spinal cord, at the end of the last day of the
include loss of appetite, body weight and reduction experiment . Kidneys and livers of the animals were
in hatchability ofhens eggs. Gametogenesis alteration rapidly removed and micro dissected to obtain tissue
also noticed as a result of chronic boron toxicity in samples for histological examination. Blocks of
animals [7]. tissues were immediately fixed in l07o neutral
Liver is the largest gland of the body receiving buffered formalin, dehy&ated with graded series of
double blood irrigation from hepatic artery and ethyl alcohol and embedded in paraffin. Sections of5
nutrients rich blood from portal vein [8], and being micrometers were cut and processed histologically
the first organ in receiving the metabolic substances and stained with eosin and hemotoxylin according to
and nutients ,which make it exposed to toxic [ll] . Photomioographs of the stained slides were
subslances that are absorbed, degraded, and taken using digital camera attached to light
conjugated, [9] in the meantime kidneys are the main microscope. The whole treated sp€cimens were
site of metabolic waste products elimination. examined and comparcd with those of conbol
Numerous studies have been shown that boric acid specimens ofliver and kidneys slides ofcontol goup
and borax (boron compounds) are absorbed fiom (Tl).
gastrointestinal tract as well as inhalated and

absorbed from the respiratory tract, as indicated by
increasing boron concentration in blood, tissues or
urine, or by systemic toxic effect of exposed
individuals or laboratory animals, fl01 With all the
documentary results for boron essentiality in
physiological amounts, and its toxicity in human and
animals, nevertheless little information exist about ils
effect on hepatic and kidney tissues. This expe menl
was performed to elucidate the histopathological
changes in liver and kidney tissues of poultry after

Trble l- Com ofthe It diet
Ingredient Perc€ntage 70

Com 30
Wheat l0
Barley 20

Soybean 24
Diet Animal Protein 8

Wheat Bran 6
Vitamins and Minerals 2

Calculated Crud Protein 20
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Results
Liver sections from the contlol group (Tl) of the
present study showed normal lobular architecture of
the liver tissues, the hepatocytes with normal
spherical nuclei in the center of each cell and the
sinusoids appeared white color in between the
hepatocles (Photo l) .

Liver sections from group (T2) showed minor
degenerative changes in the liver cells distributed in
liver tissues associated with mild dilatation of the
sinusoids, (Photo 2) while liver sections fiom group
(T3) showed the presence of hemosidrin in the
sections (Black dotes) with abnormal distribution of
hepatoc],tes cord in the parenchyma of the liver
intermingled with network of sinusoid and
hemosidrin granules (Spots) could be recognized
easily, (Photo 3).Sections from group (T4) showed
hypertrophy of some of the hepatocltes associated
with swelling ofthe nuclei and the presenc€s ofblack
dotes may reflect a case of hemosidrosis, the
hepatoc)4es in the parenchyma of the liver showed
degenerated and/or atrophied and the nuclei are
demonsrated different sizes and shapes ( spindle,
elongated, and swollen). The sinusoid appear dilated (
Photo 4&5) .

The kidney of the control group (TlX photo,6 &7)
showed normal glomeruli and normal proximal
convoluted tubules. The lumens were rarely seen due
to the presence of microvilli. The medulla contained
well recognized collecting tubules. Group (T2) (photo
E) showed that the glomeruli in the cortex were
containing high density of cells which could be
lymphatic aggregation, and the capsular space rarely
seen, while the proximal convoluled tubules lumens
were easily recognized which means lower lumping
cells than that found in the control group, and the
cytoplasm contained vacuoles. Distal convoluted
tubules contained wider lumen lhan the proximal
convoluted tubules, and the cells compressed near the
basement membrane. The medulla was occupied by
collecting tubules ofdesquamated lining cells. As the
dose ofboron inoeased group (T3) (photo 9) showed
aggregation inside the glomeruli and the glomeruli
were hyperhophied. Proximal tubules contained
vacuoles in the c)4oplasm and some cells showed
necrosis. Distal convoluted tubules also containing
necrotic cells. Amyloidal materials were present in
the medull4 and the epithelial cells lining the
collecting tubules showed necrosis too. When the
dose of boron increased to 300 mg per kg diet
histological alterations in the kidney get more severe
in that group T4 (photo l0) showed that the glomeruli
were packed with cells, atrophied and some ofthem
were displaced peripherally, convoluted tubules
appeared containing degen€ration of some epithelial
cells and even some ofcells were displaced from the
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basement membrane, and infi ltration of lymphoc,4es
in the interstitial tissues were well recognized. Distal
convoluted tubules appeared atrophied and their cell
became sequamus like cells instead ofcuboidal.
Discussion
Boron supplementation in broiler feed was studied by
many inYestigators .

Evidences of boron in trace amount are essential to
bone formation and other minerals metabolism were
well docum€nted ll2-151. Experiments made in mice
by Bustos-Obregon et al,u6l demonstrated possible
poisonous effect of boron on liver tissues in that the
hcpatocltes in the perivenous zones of the hepatic
lobules are diminished in sizes with nuclei appear
heterochromatic and some with marginalization of
chromatin. Gonzalez et al, IlTl mentioned that the
cellular death by necrosis causes massive damage and
alteration in the cellular homeostasis with decrease
adenosine triphosphate (ATP) and loss of the cell
membrane integrity and genes expression, which
related to glycogen ill-synthesis due to boron toxicity
which lead to fibrosis.
Bustos-ObregoD, et al u6l concluded that boron in
toxic doses increases binucleated cells as an attempt
to restore th€ interrupted equilibrium after elevation
ofthe apoptosis ofthe hepatocytes. [n the mean time
th€re were alteration in the glucose metabolism by
considerable diminution of glycogen storage in the
liver and boron impact on hepatic connective tissue.
Likewise Ceyikogglu and Turkez IlSl reported that
boron toxicity from boric acid in breast muscles of
poultry decreased metabolic concentration of glucose
and glycogen with mitochond al damage (cristae
dissolution).
Histological alteration resulted from the present

experimenl in both liver and kidney tissues of broiler
chickens, demonstrate variety changes. These
changes were in accordance with th€ magnitude of
boron concentration in the diet, These results were in
agreement with those results obtained earlier in rats
kidneys, [91. These changes could be attributed to
many metabolic disorders. ! 6, 201.

Photo l: (Group Tl) Normal liyer tissues with
normal hepatocytes, truclei snd sinusoids.(E&H

x20)
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Photo 2: ( Group T2) Liver cells with mild
degeneratiotr 8nd mild dilatation of the sinusoids

E&H X20)

Photo 3: (group T3) Showing abnormal
distribution of hepatocytes with the presence of

hemosiderin (Black spots) (E&H X20)

Photo 4:(group T4) Showing hypertrophy ofthe
hepatocytes with swellitrg Duclci (arrows) ard

black dotes ofE&H X20)
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Photo 5: (group T4) showing degeneration of the
parenchyma of the liver, atrophied cells,sod

dillerent sizes and shapes of the nuclei. E&H X40)

Photo 6: (group Tl) showing normal proximal and
distal convoluted tubules and the glomeruli appear

slightly displaced to urinary pole.( E&H X40)

Photo 7: (group Tl) kidney section shows distal and
proximal convoluted tubules &re t{idely distributed

in the cortex atrd the glomeruli with normal
appearance. E&H X20)
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Photo 8: (group T2 ) showing certain number of
proximal and distal colvoluted tubules ore wid€n

due to sloughitrg ofc€rtsin ofits epithelirl cell
lini (E&H
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epithelial lining are easily rccognizcd.Atrophicd
glomeruli with widcning renal capsular space (

Arrows) E&H

Photo 10: (group T4) Extensive destruction ofthe
renal tubules and atrophy ofth€ glomeruli .( E&H

x20)
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Photo 9: (Grcup T3) showitrg degenerrtivc chatrgcs
ofthe proximal atrd distal convoluted tubules ,the

J f

r'

r{|'t. r
{' il

LII

ll ItTT

trm
Sfl

I

!

i,

,tilr

ft;I
il

,r
h

I L'

ir.,n'(
I tr r.
t]

I
)g

(

I I I

l

l!
,

a

E!
{

I
.{



Tiktit Jounal oJ Purc Science I9 (1) 2011

adolescents sexton congreso virtual latino-americano de
anatomia patologica l- 31.
lE- Geyinkogglu, F. and Turkez, H. (2007) Acute
toxicity ofboric acid on energy metabolism ofbreast
muscle in broiler chickens. Biologica Heidlberg 62
(r0) 112- 117.
l9-Subuncuoglu, BT.; Kocaturk, PA.; Yaman, O.;
Kavas, cO. And Tekelioglu, M. (2006) Effect of

ISSN: 1813 - 1662

subacute boric acid adminisbation on rat kidney.
Clinical Toxicolo. (Philla.) 44 (3) 249-253.
2()- Mohora, M. ;Boghianu, L. ;Muscrel, C.; Duta,
C. ; and Dumtrache, C. (2002) Efect of Boric acid on
redox status in t]le rat liver. Rom. J. Biophys. l2 (3-
4) 77-82.

a!\$ll J,4b i,. iiEi. ,!.,J 
dtJS, Lib ib iliirJl 4,!Jl # s rtll sr! {3;*-j$ c,rI.1;SI

refi rsl 'rS Clr'.a

j\,]t . ,:-JL , .r1S lzq . !r/+,Jr .-,LI i/S . anl:,Jt c!<t, Ljtt, r:. rlr!-iJ- t t),
(2013 I I / rE :jjgu e..,ru ---- 2Ol2 l9 125:dj-yl eJE )

o.ii.Jl

.rrij. 300 j 2OO ri IOO J 'i- ulri. L uJl& J) .-i*. I . cr.l+. i-;l J! p,lrl 2l .s-+ ,tss Zt rr. e1+r ci 40 .j
(,.lsl!-r ,!slt ir. ,JS j iiir- iJ+Jr crl-ri3 .& qlc eLr JF / etA tOO i.J+? arJjCl '-i ;l 4t:itt cr. i.ra! . ;,r,+ll .'-r

. or,tdl LL urs $ .jlc jls /.lJiL 100 rr'-r ic.-.;l.Jl., .ic;r:J. I JlJi. slc 6t icl ou,isll i,. b

49


