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Abstract— The objective of this study was to judge potential 

unfavourable aspect effects, particularly on the blood 

corpuscles, of experimental atomic number 20 chemical 

compound and atomic number 20 salt cements that area unit 

applied subdermally or on to tooth pulp. within the study, 54 

Wistar rats were separated into 2 study teams (n=27 in every 

group). the results of the dental cements on hematological 

parameters were ascertained 3 times (after seven, fifteen and 

thirty days): erythrocytes, haemoprotein, haematocrit, mean 

vegetative cell volume, mean vegetative cell haemoprotein, 

mean vegetative cell haemoprotein concentration, 

leukocytes, leucogram and poikilocytic corpuscle forms. 

there have been no statistically important variations within 

the total variety of leukocytes and proportion results of 

lymphocytes, and neutrophils. The study recorded lower 

numbers of erythrocytes, with no reference to the kind of 

fabric applied to the dental pulp (First study group). important 

variations in results for the second study cluster were 

recorded on days 7-15 and 15-30 of the experiment in 

reference to each varieties of constituted cements. within the 

second study cluster there have been important variations 

associated with each varieties of constituted cements, within 

the same periods. Lower values of erythrocytes, 

haemoprotein and haematocrit indicated the existence of 

hypochromic anemia caused by the damaging influence of 

atomic number 20 chemical compound and atomic number 

20 salt. analysis showed that in each study teams, normocytic 

hypochromic anemia existed, along side modest to expressed 

distribution of anulocytes and stomatocytes. per the results of 

the analysis, the negative impact of application of Ca-silicate 

was recorded and was associated with the looks of 

hypochromic anemia with poikilocytic sorts of erythrocytes. 
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I. INTRODUCTION 

Biomaterials square measure outlined as materials designed 

to with success replace the corresponding biological operate 

in shut contact with living tissue, when they need been 

enforced within the body of an animal or human. The 

biocompatibility of some biomaterials is clear. They show 

wonderful characteristics for application within the field of 

surgery [1,2]. up-to-date with biomaterial, tissue shouldn't 

exhibit cytotoxic, genotoxic, agent or sensitivity [3-5]. If 

changes occur on the encompassing tissue, they're within the 

type of inflammation, necrosis, infiltration, encapsulation or 

another reaction by the tissue [6]. Some established 

biomaterials have a partly adverse impact on leukocytes in 

peripheral blood, within the type of the incidence of 

cyanogenetic granules within the living substance [7]. several 

researchers have studied the biocompatibility of metallic 

element salt cements and, within the last decade, metallic 

element compound cements [5,6,8,9]. there's a growing 

interest in nanomaterials since, among different things, they 

need the chance to beat the issues related to solubility and 

stability, and to alter medication to be free into the required 

tissue [10]. Using engineering, together with the 

hydrothermal sol-gel technique and self-inflicting waves 

technique, 2 new experimental biomaterials supported 

metallic element compound and metallic element salt were 

synthesized. Expectations square measure that these 

biomaterials can overcome the present disadvantages of 

standard metallic element salt cements like MTA: long 

bonding time, and therefore the granular consistency of the 

consolidated material. In dental analysis, the foremost used 

animal for laboratory tests is rat [11-13]. A literature review 

unconcealed several studies wherever rats were wont to 

follow the results of various substances on specific tissues 

[12,14]. In distinction, not such a large amount of authors, in 

their analysis of the toxicity or biocompatibility of 

established materials, have investigated their influence on 

medical specialty parameters [15,16]. It is evident that 

observation and analysis of medical specialty parameters is 

one within the series of necessary segments of each clinical 

examination of a sick animal. medical specialty analysis 

contributes to decisive potential malady risk, or exclusion of 

attainable diseases, following the disease’s progress and path, 

likewise as medical care success and outcome of treatment 

[11,13]. On the opposite hand, victimisation medical 

specialty parameters as a tool for analysis of biomaterial 

toxicity would produce the chance of fast and economical 

choice of applicable implantation material. The objective of 

this study was to guage the potential influence on blood 

corpuscles of experimental metallic element compound and 

metallic element salt cements, applied subdermally or by 

direct coverage of the tooth pulp of rats. so as to realize the 

foremost correct results, variety of haematological 

parameters were analysed. New experimental biomaterials 

were wont to establish their purposefulness for veterinary 

{dentistry|dental medication|odontology|medicine|medical 

specialty} and medicine, likewise as their unfavourable facet 

effects on medical specialty profile. 

II. METHOD AND MATERIAL: 

A. Ethics Committee Approval  

This study was approved by the committee of the University 

Clinical Center in Banja Luka below license number 01-9-

192.2/15, European country and Herzegovina.  

B. Testing Materials  

The materials used for testing square measure metallic 

element compound systems: a CaO•Al2O3 + CaCO3 + 

Bi2O3, mixture known as ALBOMCCA obtained by 

combination CaCO3 and Bi2O3, and BaS04 with metallic 

element compound part with a quantitative relation of  2:2:1. 

Finally, water was additional to the mixture in a very 1:2 
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quantitative relation, to make cement paste. The second 

material used was metallic element salt (CS): hr of the entire 

amount was β-C2S and C3S part, with additional 

components: two hundredth carbonate (CaCO3) and two 

hundredth BaSO4 (Merck, Germany) [5,6,17].  

C. Animals  

A total of fifty four rats, Wistar breed, aged 10-11 weeks, 

average weight 265-280 g, were employed in this study. The 

rats had free access to food and water, and a 12-hour 

lightweight and darkness schedule. The air temperature was 

between twenty and 23°C, with 60%±10% air humidness.  

D. General process and Study teams  

The tested animals (n=54) were separated into 2 study teams. 

the primary study cluster consisted of twenty seven rats 

subjected to covering the dental pulp with dental cements: 

Caaluminate and Ca-silicate.  

 Within the primary study cluster, and in its subgroup 

(A), 9 rats had Ca-aluminate administered onto the dental 

pulp, whereby the pulp was coated directly. In the subgroup 

(B), the 9 rats had Ca-silicate administered onto the dental 

pulp whereby the pulp was coated directly.  

 The remaining nine rats from the primary 

experimental cluster diagrammatic the management cluster 

(A-B). The other study cluster of rats conjointly consisted of 

twenty seven rats that underwent implantation of sterile 

polythene tubes subdermally on all sides of the spine. 

polythene tubes were used with 2 styles of completely 

different fillings:  

 Ca-aluminate and Ca-silicate. Within the second 

study cluster, in its subgroup (C), a sterile polythene tube was 

ingrained subdermally on all sides of the spine in 9 rats, 

stuffed with Ca-aluminate. In subgroup (F), a sterile 

polythene tube containing Ca-silicate was ingrained 

subdermally on all sides of the spine in 9 rats.  

 The remaining nine rats from the second 

experimental cluster diagrammatic the management cluster 

(C-F).  

E. Surgical Procedures  

Before the operation of subdermal implementation of 

polythene tubes, anaesthesia was performed exploitation intra 

muscular club drug, ninety mg/kg of weight (Ketamine HCl 

Injection USP) Rotexmedica-Germany, together with 

Xylazin HCl five mg/kg of weight (2% Xylazin, Cp Pharma, 

Bergdorf, Germany). The period of anesthesia was around 

one hour. Places wherever application was planned were 

ready by removing animal hair and cleanup the world with 

antiseptic (10% betadine). The polythene tubes were inserted 

into the animals in subgroups C and F as represented on top 

of. During the medical procedure, sterile instruments were 

used together with the plates wherever the fabric was ready. 

the placement of application was comparatively dry thanks to 

the utilization of cotton and a spit pump. Cavities within the 

initial higher molar on the left and right sides of every 

experimental animal from subgroups A and B were ready. 

Trepanation of the pulp anatomical structure prime and 

placement of the cement directly on the pulp was performed. 

Before application of the cement, the procedure of total 

anesthesia was used the image of study subgroups C and F. 

Cavities were later restored exploitation composite (Tetric 

Ceram, Ivoclar Vivadent, Schaan Lichtenstein).  

F. After Operation Treatment  

After surgical operation, the animals were placed singly in 

cages, with one animal per cage a strictly controlled 

surroundings, with a controlled diet and daily care. Rats from 

management cluster A-B were able to consume mashed feed 

mixture impromptu, that concerning nutrient values fully 

capable the feed consumed by the rats in experimental 

subgroups A and B. Rats au fait teams A-B and C-F were 

from constant enclosure, hatch, breed and age because the rats 

within the study teams.  

G. Haematological Procedure  

In all rats, the venous blood vessel coccigee was punctuated 

at 3 time periods: seven, fifteen and thirty days when surgical 

procedures. throughout punctuation, the principles of asepsis 

and antisepsis were regarded. Punctuated blood was 

deposited in haematological vacutainers with EDTA 

anticoagulants. To estimate the hematologic parameters of 

the peripheral blood, a hematologic dividend “Celltac MEK-

6450” was used. The parameters that were analysed included: 

HGB (g/dL), HCT (%), MCV (fl), MCH (pg) i MCHC (g/dL), 

range of RBC (1012/L) PLT (109/L) and blood corpuscle 

(109/L).  

H. Microscopic Examination of Peripheral Blood  

Blood smears were processed exploitation commonplace 

technical laboratory procedures [18]. On each original 

colored smear, 2000 RBC were counted and analysed 

employing a binocular microscope, Motic sort 102M, 1000x 

magnification. Poikilocytes were outlined consistent with the 

quality methodology. investigation was restricted to 

representative onelayer fields within which around half the 

erythrocytes were in grips, while not overlapping [18-21].  

 Most representative fields were electronically 

recorded exploitation Motic pictures and a pair of.0 software. 

The number and kind of poikilocytes was recorded as 

percentages of RBC.  

 Poikilocytosis was classified semiquantitatively 

consistent with similar analysis, following the criteria: non-

existing (0%), rare (0.05-0.5%), mild (>0.5-3%), modest (>3-

10%), or expressed (>10%) [18]. Leukocytes cells were 

differentiated and numbers were bestowed in percentages 

when the analysis of 2000 of them in every animal within the 

experiment. applied mathematics information  

I. Analysis  

The mean and variance of the info were determined, when 

that applied mathematics analysis was performed exploitation 

Minitab 19 [22]. analysis of variance Two-way and post hoc 

ergo propter hoc Tuckey check were wont to notice whether 

or not there have been important variations between the teams 

and coverings.  

III. RESULTS  

Lower values of RBC within the 2 ascertained teams (7th and 

thirtieth day) were recorded when covering of the pulp by 

metallic element compound and metallic element salt 

compared with their controls (Table 1). Recorded values were 
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below the physiological limits for rats [23]. No statistically 

important variations between the common values of the 

experimental and management teams were recorded.  

 The post hoc ergo propter hoc Tukey check showed 

the numerous variations in RBC between the common values 

on the seventh and fifteenth days Their transformation into 

stomathocytes and acanthocytes was detected. They well-

tried the hypothesis victimisation associate degree electronic 

magnifier, that showed a major quantity of metal connected 

to the blood corpuscle membrane [28].  

 This beyond any doubt indicated the impact of metal 

on blood corpuscle, reshaping them into stomatocytes, that 

finally results in the looks of anaemia. Microscopic 

examination of peripheral blood smears disclosed a smaller 

range of blood corpuscle within the method of destruction, 

that represents hemolysis, which means that the Hb is exploit 

the blood corpuscle stroma.  

 Our analysis failed to reveal the presence of 

acanthocytes, as recorded in different studies [28], however, 

there was a smaller presence of another poikilocytotic kinds 

of blood corpuscle, like schizocytes. Their presence was 

“rare” in our study, and related to the following:  

 mechanical trauma of the cell throughout the 

creation of blood smears, the influence of anticoagulants, or 

research on the perimeters of the blood smear [19,29].  

 Significance was given to the presence of 

spherocytes, classified as “moderate” (>3– 10%). In 

obtainable literature, a better presence of this kind of cells is 

joined to differing types of anaemia [19,29,32]. The toxic 

influence of Ca salt on blood corpuscle and therefore the look 

of anaemia has not been fully explained.  

 Our analysis showed that with application on to the 

pulp, subdermal anaemia of the normocytic sort exists, in 

conjunction with modest (>3-10%) to expressed (>15%) 

distribution of anulocytes and stomathocytes. The effects of 

Ca salt were a lot of pronounced compared to those of Ca 

compound. there's not enough literature managing the 

consequences of Ca salt on hematological parameters in in 

vitro or in vivo experiments.  

 Thus, it'd be helpful to work out the transformation 

of poikilocytotic blood corpuscle once treatment with Ca salt 

victimisation electronic research. this is often even a lot of 

vital if we have a tendency to take into consideration the wide 

usage of Ca salt in human and veterinary odontology. The 

influence of the tested dental cements on hematological 

parameters is unfavourable, resulting in the looks of anaemia 

of the normocytic sort. The study detected expressed 

anulocytosis within the teams treated with Ca salt, and 

moderate stomatocytosis within the teams treated with Ca 

compound.  

 Likewise, moderate spherocytosis was gift 

following the applying of each cements enforced in each 

tissues. The aforesaid poikilocytotic forms area unit the 

vanguard of blood corpuscle destruction, in different words 

Hb leaves the blood corpuscle stroma.  

 The results imply the likelihood of hematological 

disorders once cement is ingrained in humans. more studies 

area unit required (in humans) to clarify the attainable 

negative effects of those materials in human odontology. 

 

 
Table 1: First study group: mean and standard deviation of 

haematological parameters after direct coverage of pulp with 

calcium aluminate (A) and calcium silicate (B) 

 

 
Table 1:  Second study group: mean and standard deviation 

of haematological parameters after subdermal 

implementation of calcium aluminate (C) and calcium 

silicate (F) polyethylene tubes on both sides of spine 
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Fig. 1: Percentage ratios of poikilocytic RBC forms 
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