Kerbala journal of pharmaceutical sciences. No. (12) 2017 (12) 2aadl AsVasall o glall ¢35 S Alaa

Toxic Effects of Prolonged Ni (II) and Cr (VI) Exposure in Male Mice on
Bone Marrow and Some Hematological Parameters

Abeer cheaid yousifaL-fatlawi
Faculty of applied medical sciences, universitKafbala, Iraqg.

Keywords: heavy metals, Ni and Cr elements, hematologiaedipeters , bone marrow.
Received (August), Accepted (June)

Abstract

Heavy metals hazard which can causes toxicologiftatts on many organs in animals and
humans, therefore the purpose of the present stadyto investigated the pathological lesion
of Nickel (Ni Il) and Chrome (Cr VI) metals on sorhematological parameters in which
heavy metal causes disorder in hematopoietic eakwal system, which the results showed
significant decrease €.01) in the red blood cells (RBC) count for allsde of Ni and Cr
elements, significant decrease<QF05) in the monocytes cell counts only at interiatedand
high dose of Ni and Cr elements while significamtrease (R0.01) of granulocytes cell
counts only at high dose for both Ni and Cr elemeAtthough the results demonstrated there
was no any significant difference on platelets &tirdoses of Ni. On other hand no any
significant difference on platelets only at the éstvdose of Cr  while, high significant
differences (R0.01) on platelets at both intermediate and higbedaf Cr. Also the results
showed significant decrease<(R05) in the bleeding time and clotting time fol gdoups
treated with different doses of both Ni and Cr edats. Dramatic histological lesion for both
elements found in the tissue of bone marrow sucldexgenerate, necrotic and loosely
arranged of tissue.
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Introduction

Nickel element is the most abundant in the eantistaronstitute % 3. It can be used in many
industrial processes [1]. Ni Know as essential elenfor vary physiological events at low
concentration but it's very toxic at high concetibra Ni can reach to animals and human by
food chains [2; 3]. Exposure to this element letmldormation free radical then causes
damage of cell by increased activity of lipid padase (LPO) while inhibited glutathione
peroxidase (GSH-Px) and catalase (CAT) activitp abduce glutathione (GSH) contents as
scavenger in antioxidant system [4]. Chrome is @inenvironmental pollution resulted from
different industrial processes because it widespnesed in metal plating, manufacturing
industries, ferrochrome production, tanneries aheroindustries [5]. There is two oxidation
state of chromium: trivalent chromium (Cr-lll) ofteresulted from natural source and
hexavalent chromium (Cr-VI) resulted from indudtremurce. (Cr-VI) have been shown
carcinogenic and toxic effects on both animals andhans in which was a cause DNA
damage like DNA-crosslinks and DNA single strandadis and many other disorders [6].
Blood acts as an internal transporter and impotti@oitto assess organism's health and it is
one of the major routes for absorption of environtakpollutant, also it is the most important
parameters for evaluation of physiological statumsl aesponse of the whole organisms
[7].Bone marrow is one of the most important arideat organs in the body, it's found within
central cavity of long and axial bone composed efmhtopoietic cells and fat tissue
surrounded by blood sinuses interspersed withinebwabecular Bone marrow is major
hematopoietic organs responsible for the produchtwod elements such as erythrocytes,
granulated and non-granulated leucocytes and ptati]. Heavy metals and different type of
pollution have adversely effects on mesenchyme stelts (MSCs) also can damage blood
vessels of bone marrow [9]. Heavy metals can cadisesder in the circulation of blood cells
by increase hemolysis which is known to shorten ltfeespan. Lead effect on cellular
proliferation, maturation and differentiation inethbone marrow also affect on iron
metabolism inside red cell which is cause hemogl@yinthesis porphyria also a hemolytic
and sideroblastic anemia [10].The blood is an ingrdrliquid connective tissue circulation
through the body it have an important role by iedrrout oxygen and other material to
various tissues, then remove carbon dioxide anirdiit waste in order to maintains the
health status of an organisms [11]. Ni (II) and (€t) elements induced alteration in the
hematological parameters such as effect on eryytganembrane protein and lipid bilayer,
also heavy metals can linked with plasma protdia Albumin and membrane of red blood
cells and activated ROS and metallothioneins ansl sulted from oxidative stress and
damage in erythrocytes and different organs [12].

Material methods

Forty two immature mice (10-15 g) were divided ramdly into 7 groups of 6 mice each
animal were bred in the animal house of Pharmacile@®m Karbala University. The
experiment starts from February to March. Each gravas housed in a separate in plastic
cages measuring 30x12x11 cm. under control tempetaR2+2 C° Group 1 served as
control received tap water, group 2 (20 mg/kg ofINij groups 3 and 4 receivéd0 and 60
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mg/kg of NiCk) while group 5 (20 mg/kg of ¥Cr.0y7), groups 6 and 7receivéd0 and 100
mg/kg of KxCr.Oy7) all groups received doses orally by methods 8f.[Bleeding time (BT)
and Clotting time (CT) were estimated by Duke’s imoet as summarized by [14]. For
evaluation of histological lesions of the tissuebaine marrow the femur was taken after
sacrificing of animals and remove muscle then saaeformalin (10%) to prepared by
method of [15].

Statistical Analysis: The software SAS program .USA/version 9 (2004) wasd to
analyses the data of present work by using compétdom design (CRD), then compared
the differences between the averages using theftésds significant difference (LSD) [16].

Results The table (1) showed RBC count for all these dosese high significant
differences as compared to the control group wheated with potassium dichromate.
Lymphocytes count for intermediate and high dosesewhigh significant differences as
compared to the control group. Also monocytes @iswed significant differences for both
intermediate and high dose as compared to the aogitoup. However a high significant
difference of granulocytes counts only at the hgglimes. Bleeding and clotting time showed
significant differences for all doses as comparedhe control group. The result of present
study showed high significant differences in RBQ@ dymphocytes counts for all doses of
Nickel chloride as compared to the control groumil®/only the highest dose has significant
differences in granulocytes count as compared écctintrol group. As well as bleeding and
clotting time showed significant differences fol dbses as compared to the control group
table (2). The histological examination of bone marsection (Figure 1) showed the normal
histological appearance with adequate all bloodlulkeel precursors. Consecutive
administrated of potassium dichromate and nickébrake causes histological alteration in
the studied organ such as necrosis, decrease nsirmbenegakaryocytes and degeneration
(Figure 2, 3, 4, 5).

Table (1):The dfect of differentdosesof NiCl. (1) onsomeblood parameters.

parameters Concentrations Mg/Kg

CO 20 60 100

Lym. 4.47+0.28* 3.72+1.00 2.02+0.51 1.96+0.2

Mon.

1.161+0.106**

0.736+0.118

0.463+0.092

0.291+0.030

Gran.

0.02+0.01*

0.05+0.00

0.07+0.4

0.33+0.1¢

Platelets

734.4+102.63

700.2+95.44

683.6+69.18

565.4+36.74

Bleeding time

4.63¢+0.410C*

5.793+0.434

8.288+0.310

8.883+0.310

Clotting time

4.22640.27%*

4.953+0.298
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* Significant difference (R0.01), ** significant difference (#0.05), lym. (Lymphocytes), mon.(monocytes),
Gran.( granulocytes), LSD( least significant diffieces). RBC& Platelets =CellAthm?, WBC= Cell/16/mn?,
Bleeding & Clotting time =minutesneant stander error.

Table (2): The effect of different doses afG£07 (VI) on some blood parameters.

CO 20 40 60

Lym. 4.47+0.28* 2.62+0.56 2.17+0.5C 0.96+0.1

Mon. | 1.161+0.106**| 0.845 + 0.069 0.716+0.100 0.346+0.062

Gran. | 0.02+0.01* 1.80+0.28 1.81+0.90 3.50+0.9%

Platelets 734.4+102.6* | 581.03+85.3( 424.1+58.12 358.3+61.76

Bleeding ime | 7 49+ 0.416* | 6.78 +0.383| 6.48520.377+ 010410

Clotting time. | 55640.27%¢ | 5.666+0.267 | 7.51+0.246 | & 1230470

* Significant difference (R0.01), ** significant difference #0.05), lym. (Lymphocytes), mon.(monocytes),
Gran.( granulocytes), LSD( least significant difieces). RBC& Platelets =Cell&tm?, WBC= Cell/16/mn?,
Bleeding & Clotting time =minutesneant stander error.

normal structure include cellular marrow with adequate all blodidlae precursors
(H&E.stain, X200).
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Fig.(2) Cross histological section of bone marrow of male motesged with 100
mg/kg K2Cr207 showed relatively cellular marrow but with desgdanumbers of
megakaryocytes, frequent apoptosis (black arrows),scattered degener cells
(H&E.stain, X400).

Fig.(3) Cross histological section of bone marrow of male mouse treate@@wihg/kg
K2Cr207 showed Marked decreased cellularity, and megakaryocytegjetite
necrosis (red arrows), and fibroblastic cells (black arrows) (H&B,X#00).
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Fig.(4) Cross histological section of bone marrow of male moaeagett with 60 mg/kg
NiCl> showed bone marrow with decreased cellularity, focal readtwesfs (black
arrow),decreased megakaryocytes (H&E.stain,X200).
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Fig.(5) Cross histological section of bone marrow of male mouse treatedQuihg/kg
NiCl> showed bone marrow with relatively normal cellularity ,adequatedblcellular
precursors (H&E.stain,X400).
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Fig.(6) Cross histological section of bone marrow of male mouse treate@@whg/kg
NiCl> showed bone marrow with relatively normal cellularity ,adequatedblcellular
precursors (H&E.stain,X100).

Discussion

The results obtained from the present study shdahetdwhen male mice exposed to different
doses of KCrO7 or NiCl> caused significant differences{®01) in most of hematological
parameters (Table 1, 2).The reasons behind decbéase parameters may be due to many
factors such as: impaired intestinal absorptionirarf [17], or may be due to inhibition of
erythropoiesis and sever damage occur at stenwdeih bone marrow or by destruction of
red blood cells by hemolysis [18, 19]. Also theute®f present study showed significant
differences (R0.01) in BT (Bleeding Time) and CT (Clotting Timej groups treated with
different doses of heavy metals as compared t@dh&ol group. This can attribute to many
reasons: first reason may be due to inhibitionadéiom pumps work [20], which causes very
decrease in secretion of calcium ion which is esslen making the coagulation process. The
second cause may be due to inhibition of plasmaepse enzyme that initiator for
coagulation process and located on cell membra@ésSerious damage found in the
histological examination of bone marrow in miceutesd from many toxic effects occurred
on the stem cells. These findings are in agreeméhtfindings by [12] who found that the
decrease of lymphocyte counts either by decreassuption or increase consumption, while
decline in RBC and Hb possible return to the redémenation of succinyl and glycine pool
of amino acids both are required in the initiabst@f the heme biosynthesis [22]. [23] Found
a decrease in WBC, RBC, Hbg and PCV for male ratgéd with Cr and Ni elements may be
resulted by injury of hematopoietic stem cells thetuced anemia, many other study show
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the same effects such as results obtain by [24¢. drlesent results in agreement with [25]
who found decrease in RBC, Hb, PCV and WBC mayueetd hemolysis in the erythrocyte
membrane then led to sever anemia, leucopeniadiction in the number of WBC), and
thrombocytopenia (deficiency of platelets in thedal). The present results in agreement
with another study founded by [26]. The presentgtm agreement with [27] demonstrated
increase in CT in mice treated with Nickel resulttedm increased activity of lipid
peroxidase; damage of DNA and altered in sulfhydnd calcium homeostasis also disorder
in antioxidant system of defense. Also the presaia in agreement with finding by [28] that
showed increase BT and CT in albino rats treatat wiercuric chloride probably is due
toxic effects on haemopoietic operation which cadserease and destruction in the level of
platelet counts. However the present result inexgent with [11] demonstrated the increased
in BT and CT can result from liver disorder becatls® important clotting factors such as
fibrinogen and prothrombin. The present data ireagrent with finding by [29] that showed
reduce in the activity of bone marrow of male i@ases reduce in all type of blood cell after
treated with Nickel sulfate. The results of thesaerd study in agreement with what found by
[30] that showed sever damage in the tissue of lmaeow of rat after treated with lead
acetate. Bone marrow damage by lead acetate waghhto be caused by oxidative stress
[31]. [32] Showed acute histological hanges in ¢b# of bone marrow of rat resulted from
chromosome aberrations after administration witGIi

Conclusion:

In conclusion, based on the results observed iptégent study and discussion the male mice
treated with different doses of2&r.07& NiCl2 causes toxic effects on hematological
parameters also induced many lesions on histolbgeetion of bone marrow by inducing
necrosis and degenerations to the many cells.
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