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Abstract

Under barium exposure, significant changes in respé oxygen consumption, respiratory rate, redobl@ell count
and glycaemia were recorded in the specimens afi@nucarp studied being viewed as a response tetiless caused
by particulate matter.

The interval of the non-lethal concentration of thegium at the Carassius gibelio Bloch,1782 inditiuis situated
between 1 — 1500 mg/l, and the lethal concentrabddn, = 2000 mg/l. For the determination of DL 100 we duse
semistatic testing at 24 hours.

The highest variations of the physiological indigescentage-wise were seen in: glucose, whose waagein the
control sample 49.33 mg/dl, and in the experimessahple, exposed to 40 mg/ | BaBas 87 mg/dl, representing an
increase of 76.36% after 336 hours and red bloodl @@unt where values increased significantly by8%8 152%
respectively 120.41% in concentrations of 40, 38 3@ mg/l of BaS©
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1. INTRODUCTION

Water contamination by a long line of pollutantsshaver the past decades, become a major
problem (Canli et al., 1998; Voegborlo et al., 19B%ilgen, 2001, Vutukuru, 2005). Heavy metal
contamination in the aquatic environment is a pigethreat for aquatic organisms, when exposed
to significant amounts of metals as a consequehgéedastrial, agricultural and anthropological
activities.

Heavy metal salts (Mn, Co, Ni, Cr, As, Cd, Pb, &g, Sb, Au, Ag, Cu, Hg) are a very serious form
of pollution for surface waters due to their togcand stability, as they can cause disorders @f th
biological equilibrium having negative outcome ¢ tself-cleaning process, fisheries economics
and various uses of water. Heavy metals at higlcemmnations can cause harmful effects on
metabolic, physiological, and biochemical systernBsties (Yang et al., 2003) and it causes long-
term eco-toxicological effects (Starmark and Braagk) 2000).

Fish are widely used to evaluate the health of tagjeaosystems because pollutants build up in the
food chain and are responsible for adverse effaaisdeath in the aquatic systems (Yousuf and El-
Shahawi, 1999; Farkas et al., 2002)

The lack of results regarding the changes of soar&ia physiological indices in the case of
crucian carp under the action of BaSwmotivated us to make different researches on some
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physiological parameters, such as the oxygen copisom the breathing frequency, the number of
red blood cells and the glycaemia.

2. MATERIALSAND METHODS

Specimens fronCarassius gibelidloch, 1782 species taken from Budeasa lake wejghatween
5-20 g were used in these studies.

The preparation of experimental animals was madeatqorior to the experiment being conducted,
an “acclimation” (Fry, 1967) to the respective targiure would take place for every sample (for 1
week) (AT=ET).

The temperature during the experiments’ carry oas W8-26C, and the lighting lasted for 8-12
hours.

Thus, potential influences from factors that wewd part of that experiment’'s purpose were
avoided. The “negative” influence (within the meaniof a “hypometabolic” effect) of low
concentrations of oxygen dissolved in water wagiqdarly avoided, oxygen consumption being
foreseen (in preliminary “optimization” measurengniot to exceed 25-30% of the total amount
existing in the beginning of the experiment.

The specimens used in various experimental alteggatwere selected and sorted by weight
categories, with a view to avoiding or, on the camnt, emphasizing the effect of body weight’'s
individual factor. The specimens’ selection and mgkup of experimental samples were done
carefully, using only healthy fish and with appriepe appearance.

To conduct the research, we made up samples giekfdrsens each as follows:

The control sample was made up of 10 specimens

1% sample consisted of 10 specimens exposed to Ba@iDa concentration of 30 mg/l:;

2" sample consisted of 10 specimens exposed to Ba@ida concentration of 35 mg/l;

3 sample consisted of 10 specimens exposed to BaDa concentration of 40 mg/l.
Determination of the oxygen consumption and regmiyarate after 24, 48, 72, 96,168 and
336hours was conducted for every specimen of thear8ples, and red blood cell count and
glycaemia were measured thereafter.

The determination of oxygen consumption was madeguthe classical Winkler method or the
confined space method Picand Nistisescu (1988).

The respiratory rate measurement was made usingc@gure recommended by (Pora antuNi
1952) during the entrapment of fish to carry ot Winkler method (Pigoand Nistisescu, 1988);
successive determination of this index were maglaufiing a stop-watch) until 3 close values were
achieved (their arithmetic mean representing tepiratory rate at that time).

Measurement of glycaemia was made using an Acait®CT testing meter allowing the
measurement of its value in the blood drop samfylmd the caudal artery (Pig@nd Nistisescu,
1988) in a very short time-frame.

Red blood cell count was made with the help of am& counting chamber by the method
described by (Pigoand Nistasescu, 1988) from blood sampled from the caudahart

The results obtained in experiments were interdretgorograms that Microsoft Excel and Anova
LSD.

3. RESULTSAND DISCUSSIONS

The researches regarding the changes of some fgisimndices at th€rucian carp items under
the action of BaSQwere stimulated not only by the lack of resultshia literature, but also by the
presence of barium concentrations determined inptiaic zone of Cerbureni Lake from 2013
illustrated in table 1.

64
http://www.natsci.upit.ro
*Corresponding author, E-mail addreskudiu_alexandru88@yahoo.com




Current Trendsin Natural Sciences
Vol. 8, Issue 16, pp. 63-74, 2019

Current Trends in Natural Sciences (on-line) Current Trerid Natural Sciences (CD-Rom)
ISSN:2284-953X ISSNE284-9521
ISSN-L:2284-9521 ISEN2284-9521

Table 1. The concentration of certain heavy metalsidentified in the photic zone of Cerbureni Dam in 2013
(Source: Arges-Vedea Water Basin Administration 2013

Group Index Mﬁarllsilt”e Count Average Min M ax StDev

Prioritary Dissolved

substances- Metal€admium  |ug/l 7.000000 0.050000 0.050000 0.050000 0.00000

Specific pollutansfTotal

Metals Cadmium pgll 7.000000 0.050000 0.050000 0.050000 0.000000

Prioritary Dissolved

substances- Metalslercury pgll 6.000000 0.005000 0.005000 0.005000 0.000000

Specific pollutansfTotal

Metals Mercury pgll 8.000000 0.00587% 0.005000 0.012000 0.002475%

Prioritary Dissolved

substances- Metallsickel pa/l 8.000000 1.000000 1.000000 1.000000 0.000000

Specific pollutanst

Metals Total nickel | pg/l 7.000000 1.000000 1.000000 1.000000 0.000000

Prioritary Dissolved

substances- Metallead pg/l 8.000000 1.000000 1.000000 1.000000 0.000000

Specific pollutanst

Metals Totallead | pgl/l 7.0000p0 1.000000 1.000000 1.000000 0.000000

Specific pollutans{Dissolved

Metals copper pgll 3.000000 0.250000 0.250000 0.250000 0.000000

Specific pollutanst

Metals Total coppefug/l 7.000000 1.95428% 0.540000 4.940000 1.561099

Specific pollutanstDissolved

Metals zinc pgll 3.000000 25.000000 25.000000 25.000000 0.00000

Specific pollutanst

Metals Total zinc | pg/l 7.000000 25.000000 25.000000 25.000000 0.00000
Cr total

Specific pollutans{Cr3+ +

Metals Cr6+) ug/l 7.000000 0.500000 0.500000 0.500000 0.000000

Specific pollutanst

Metals As total pgll 7.000000 1.500000 1.500000 1.500000 0.000000

Specific pollutanst

Metals Total bariumug/l 7.000000 15.122571 7.841000 32.400000 8.884254

Specific pollutansfTotal

Metals Beryllium  |ugl/l 7.000000 0.100428 0.050000 0.310000 0.098698

Specific pollutanst

Metals Total Boron|ugl/l 7.000000 0.750000 0.750000 0.750000 0.000000

Specific pollutansfTotal

Metals selenium pg/l 7.000000 0.597142 0.525000 1.030000 0.190872

To notice the action of the barium sulphate onaterphysiological biomarkers at tligarassius
gibelio Bloch, 1782 items, we had to establish the letlmacentration DLoo and the non-lethal
concentrations.

The interval of the non-lethal concentrations otkei at the Carassius gibelioBloch,1782
fluctuates between 0 — 1500 mg/l, and the lethateotration had the value of g = 2000 mg/l .

For the determination of DL 100 we used semisti#ting at 24 hourd used aquariums with a
capacity of 10-20 liters, where | introduced 10 feelding different concentrations of substance, so
that | discovered the range of sublethal concantratand lethal doseBased on these results, we
decided to see how the three concentrations d88@nd 30 mg/l modify the oxygen consumption,
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the breathing frequency, the number of red blodi$ @nd the glycaemia at ti@arassius gibelio
Bloch, 1782.

We notice from Fig. 1 that barium sulphate detessithe decrease in oxygen consumption rate
after all the time intervals studies. We also retioom the same chart that a more pronounced
decrease in oxygen consumption rate is registeited 268 and 336 hours since administering the
substance.
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2 20 ~ 35mg/1
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= 0+
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Figure 1. Effect of barium sulphate over oxygen consumption in Carassius gibelio Bloch, 1782

Another finding which may be drawn from analyzifgstdata points to the fact that the most
extensive hypometabolic effect is produced by tbsade of 40 mg of Bagin all cases studied.
The most reduced hypometabolic effect was regidterehe time -frames 24, 48, 72 and 96 hours
since exposure, and the most extensive was regflsédter 168 and 336 hours since exposure.

In addition, a decrease in oxygen consumption wate reported by (Dobrewet al, 2008) after
exposing Crucian carfarassius gibelio Bloch,178® growing increase in the concentration of
zinc for 96 hr.

As a short conclusion, it is noted that the greadderences in oxygen consumption rate between
the control value and the barium sulfate concepimatare seen after 336 hours, and the smallest
differences after 24 hours.

Table 2. The average variation of oxygen consumption variation to lots of Carassius gibelio Bloch, 1782 under
exposure to barium sulphate at concentrations of 30, 35 and 40 mg/l water

24 48 72 96 168 336 Mean
hours | hours | hours |hours |hours |hours |value
Control | 55.302 58.423| 59.601| 63.209| 65.568| 69.16|61.87717
40 mg/l| 42.827| 43.138| 43.452| 43.771| 29.851| 31.271| 39.05167
35mg/l| 52.096| 52.497| 52.903| 53.315| 54.606| 38.243 50.61
30 mg/l| 55.222 57.83| 58.536| 60.365| 64.305| 57.016| 58.879

The values of oxygen consumption rate in all cotregions in table 2 show that its highest
decrease in specimens of crucian carp (31.271 ydenkg/hour) occurred after 336 hours in the
presence of 40 mg/l concentration of BaSegistering a decrease by 54.79% as comparedhéth

oxygen consumption of the control sample (69.16 omlygen/kg/hour), preceded by the
concentration of 35 mg/l where oxygen consumptaie (38.243 ml oxygen/kg/hour) was lower by
44.71% as compared with the control value statedvegbso that in the end there is the
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concentration of 30 mg/l where oxygen consumptiate(57.016 ml oxygen/kg/hour) was lower
than the control value by 17.56%.

The same result was reported for the common carfDbBoeck et al., 1995) when they exposed
fish to sub-lethal concentration of copper, andiglska and Sarnowski, 2002) when they exposed
C. carpiolarvae to mercury, copper and cadmium, and repdttat short-term copper exposure
resulted in a strong decline of oxygen consumpbgnthe larvae ofC. carpio compared with
cadmium.

The highest oxygen consumption rate under expogarebarium sulfate was 64.305 ml
oxygen/kg/hour at a concentration of 30 mg/l atéB hours, lower by 1.93% than the oxygen
consumption rate recorded by the control sample&s@bml oxygen/kg/hour).

When looking at mean values of oxygen consumptaias shown in table 1, we note that the
lowest mean value (39.051 ml oxygen/kg/hour) reget for the concentration of 40 mg/l of BaSo
Is lower by 36.89% than the mean value of oxygemsamption in the control sample (61.877 ml
oxygen/kg/hour), followed by the mean value of oayg consumption rate(50.61 ml
oxygen/kg/hour) from the concentration of 35 mgdiI®) which is lower by 18.21% than the mean
value of the control sample aforementioned, andha end there is the mean value of oxygen
consumption rate (58.879 ml oxygen/kg/hour) from toncentration of 30 mg/l BaSo4, lower by
4.85% than the mean value of the control samplexXxggen consumption above-mentioned.

The decrease in the oxygen consumption rate mayr atee to the direct action on the nervous
centers and stress caused by BaBul it could also be attributed to the red bloelistinability to
bind to the oxygen needed by the cells and tisswdsng up the internal organs.

Table 3. Multiple comparison of oxygen consumption values after 24 hoursin the control sample with the oxygen
consumption values of specimens of crucian carp exposed to barium sulphate in concentrations of 30 mg/l, 35 mg/l

and 40 mg/|

Mean Std.| Sig. 95%

Difference Error Confidence

(1-J) Interval
() J) Lower | Upper
VARO00002| VAR00002 Bound| Bound
control 40 12.7443*| 1.8754| .000 8.4196| 17.0690
35 3.0700| 1.8754| .140 -1.2547| 7.3947
30 -.1273| 1.8754| .948 -4.4520| 4.1974
40 control -12.7443*| 1.8754| .000 -17.0690| -8.4196
35 -9.6743*| 1.8754| .001 -13.9990| -5.3496
30 -12.8717*| 1.8754| .000 -17.1964| -8.5470
35 control -3.0700| 1.8754| .140 -7.3947| 1.2547
40 9.6743*| 1.8754| .001 5.3496| 13.9990
30 -3.1973| 1.8754| .127 -7.5220| 1.1274
30 control 1273 1.8754| .948 -4.1974| 4.4520
40 12.8717*| 1.8754| .000 8.5470| 17.1964
35 3.1973| 1.8754| .127 -1.1274| 7.5220

* The mean difference is significant at the .0%elev

The decreases in the oxygen consumption rate wsoereported by (Vutukuru, 2005) irabeo
rohita exposed to chromium indicating the onset of abyfxia under metallic stress.
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Reduction of oxygen consumption rate in fish expos® heavy metals indicate the onset of
hypoxia under metallic stress (James, 1990), becaustals accumulate in gill epithelium and
induce lesions like necrosis, thickening and sejmaraof respiratory epithelium (Peuranen et al.,
1994; Hassan, 2005).

In addition, metals may impair the respiratory aoef function by reducing the respiratory surface
area through the atrophy and fusion of secondangllae, as well as the internal action of metal
which enhances the action of respiratory inhibifiactors (Muthukumarvel et al., 2007); (Shereena
and Logswamy, 2008).

The table above shows that values of oxygen consampm the control sample after 24 hours are
statistically significant as compared to value®xygen consumption of specimens of crucian carp
exposed to barium sulphate at a concentration ahg BaSQ, except for concentrations of 35
and 30 mg/l BaSpwhere changes in oxygen consumption rate as caugarvalues of oxygen
consumption of the control sample were not staa#lyf significant for the significance threshold
p<0.05. The highest mean difference in favour o ttontrol sample with regard to oxygen
consumption is 12.744 ml oxygen/kg/hour betweenctird@rol sample and the concentration of 40
mg/l BaSQ, followed by the mean difference of 3.070 ml/oxyfur registered between the
concentration of 35 mg/l BaS@nd the control sample, and in the end theredddifference of
0.127 ml oxygen/kg/hour between the concentratioBOomg/l BaSQ and the control sample in
favour of the concentration of 30 mg/I.

Table 4. Multiple comparison between oxygen consumption values after 336 hours from the control sample and
oxygen consumption values of specimens of crucian carp exposed to barium sulphate in concentrations of 30 mg/l,
35 mg/l and 40 mg/I

Mean Std.| Sig. 95%
Difference| Error Confidence
(1-J) Interval
0] @)] Lower | Upper Bound
VAR00002| VAR0O0002 Bound
control 40 37.8157*| 1.8741| .000 33.4940 42.1373
35 30.8283*| 1.8741| .000 26.5067 35.1500
30 12.0480*| 1.8741| .000 7.7263 16.3697
40 control -37.8157*| 1.8741| .000| -42.1373 -33.4940
35 -6.9873*| 1.8741| .006| -11.3090 -2.6657
30 -25.7677* 1.8741| .000| -30.0893 -21.4460
35 control -30.8283*| 1.8741| .000| -35.1500 -26.5067
40 6.9873*| 1.8741| .006 2.6657 11.3090
30 -18.7803*| 1.8741| .000| -23.1020 -14.4587
30 control -12.0480*| 1.8741| .000| -16.3697 -7.7263
40 25.7677*| 1.8741| .000 21.4460 30.0893
35 18.7803*| 1.8741| .000 14.4587 23.1020

* The mean difference is significant at the .0%lev

If we are to look carefully at the table above, wiél notice that oxygen consumption rate in the
control sample after 336 hours is significantly feliént from the oxygen consumption rate
registered by specimens of crucian carp exposédriom sulphate at concentrations of 40, 35 and
30 mg/l. The highest difference in favour of thatrol sample with regard to oxygen consumption
is 37.815 ml oxygen/kg/hour registered by the adnsample at the concentration of 40 mg/l
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BaSa, being higher by 196.72% than the difference oyg®n consumption rate between the
control sample and the concentration of 40 mg/l@a®er 24 hours. The next difference to appear
in favour of the control sample in respect of oxygmnsumption is 30.828 ml oxygen/kg/hour
registered by the control sample at the concentraif 35 mg/l BaSpbeing 9 times higher than
oxygen consumption difference between the continige and the concentration of 35 mg/l BaSo
after 24 hours. Finally, the last place is heldtty difference between the control sample and the
concentration of 30 mg/l Bagwith the value of 12.048 ml oxygen/kg/hour, beilfytimes lower
than oxygen consumption difference between thercbaample and the concentration of 30 mg/l
BaSa after 24 hours.

336 hours
» 168 hours
=3
E 96 hours
=
S 72hours m30mgl
2 m35me/l
g 48hours
S 40mg1
24 hours N control
0] 20 40 60 80 100

Number of breatlis/minuite

Figure 2. Effect of barium sulphate over the respiratory rate in Carassius gibelio Bloch, 1782

Following the chart in fig. 2 we note that withimettime-frame 24-336 hours, barium sulphate in all
concentrations causes a quite significant decrebiiee respiratory rate as compared to that of the
control sample, especially during the range 24h@6rs, where this decrease is quite pronounced,
and toward the end of the time- frame, i.e. af@8 and 336 hours, the respiratory rate decreased to
a lower extent.

The most extensive decreases in the respiratagywate registered after 24 hours, first place being
held by the concentration of 40 mg/l Bag0llowed by the concentration of 35 mg/l, and thst
place is held by the concentration of 30 mg/I.

The lowest decreases in respiratory rate weretexgis after 336 hours, where the first place was
held by the concentration of 30 mg/l Bas®econd place by the concentration of 35 mg/l BaSO
and the concentration of40 mg/l BaSflas on the last place.

Table 5. The average respiratory rate variations to lots of Carassius gibelio Bloch, 1782 exposed to barium
sulphate in concentrations of 30, 35 and 40 mg/| water

24 48 72 96 168 336 | Mean value
hours | hours | hours | hours | hours | hours
control 77.33 77.66 78| 76.66| 79.66| 80.33 78.27333
40 mgl/l 48 50 53 55 59 62 54.5
35 mgl/l 52 59 62 66 70 72 63.5
30 mg/l| 53.555 60.666 64| 65.333 71 73 64.59233
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It follows from the respiratory rate values in etincentrations shown by table 5 that the highest
decrease in respiratory rate of the crucian cageisgens (48 breaths/ minute) after 24 hours was
seen in the concentration of 40 mg/l BaS@gistering a 37.93% decrease as compared to the
respiratory rate recorded by the control sample3@ breaths/ minute), being followed by the
concentration of 35 mg/l where respiratory rateugaf52 breaths/ minute) was 32.76% lower as
compared to the control value above-stated, soithtite end the concentration of 30 mg/l would
follow, where respiratory rate (55.35 breaths/ nejuwvas lower than the control value by 30.76%.
(Malacea 1., 1969) also reported decreases in the espir rate, starting that when oxygen
consumption decreased at about 20% of the normasuroption, respiratory rate suddenly
decreased until the fish died.

When looking at mean values of the respiratory satewvn in table 4, we note that the highest mean
value (64.59 breaths/ minute) registered at the@aination of 30 mg/l BaSQs by17.48% lower
than the mean value of respiratory rate in therobsample (78.27 breaths/ minute), followed by
the mean value of 63.5 breaths/ minute from theeotmation of 35 mg/l BaSQwhich is 18.88%
lower than the mean value of the control sampletioeed, and in the end there is the mean value
of respiratory rate (54/4 breaths/ minute) fromdbacentration of 40 mg/l Bag®y 30.38% lower
than the mean control value of oxygen consumgfonementioned.

Table 6. Multiple comparison between respiratory rate values after 24 hoursin the control sample and respiratory
rate values of crucian carp specimens exposed to BaSo, in concentrations of 30 mg/l, 35 mg/l and 40 mg/|

Mean Std.| Sig. 95%
Difference| Error Confidence

(1-J) Interval
() J) Lower Bound Upper
VAR00002| VARO00002 Bound
control 40 29.1100*| 1.6367| .000 25.3358 32.8842
35 25.1100*| 1.6367| .000 21.3358 28.8842
30 24.0000*| 1.6367| .000 20.2258 27.7742
40 control| -29.1100*| 1.6367| .000 -32.8842 -25.3358
35 -4.0000*| 1.6367| .040 -7.7742 -.2258
30 -5.1100*| 1.6367| .014 -8.8842 -1.3358
35 control| -25.1100*| 1.6367| .000 -28.8842 -21.3358
40 4.0000*| 1.6367| .040 .2258 7.7742
30 -1.1100| 1.6367| .517 -4.8842 2.6642
30 control| -24.0000*| 1.6367| .000 -27.7742 -20.2258
40 5.1100*| 1.6367| .014 1.3358 8.8842
35 1.1100| 1.6367| .517 -2.6642 4.8842

* The mean difference is significant at the .0%lev

If we are to look carefully at table 6 where reafory rate values from the control sample are
compared with respiratory rate values from the gxpental samples after 24 hours, we may note
that the highest difference (29.110 breaths/ minuterespect of respiratory rate values is seen
between the control sample and the fish sample s®gto BaSpin a concentration of 40 mg/l

BaSa. Next, there is the mean difference of 25.110 thi#aminute occurred between the control
sample and the sample of fish exposed to BaSa concentration of 35 mg/l so that in the dmal t

lowest mean difference of 24 breaths/ minute wdalkbw, recorded between the control sample
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and the sample of fish exposed to BaBoa concentration of 30 mg/l. All the other thneean
differences arisen between the control sample @damples of fish exposed to concentrations of
BaSa favoured the control sample.

Table 7. Multiple comparison between respiratory rate values after 336 hours from the control sample and the
respiratory rate values from crucian carp specimens exposed to BaSo, in concentrations of 30 mg/l, 35 mg/l and 40

mg/|
Mean Std.| Sig. 95%
Difference| Error Confidence
(1-J) Interval

() J) Lower Upper
VAR00002| VARO0002 Bound Bound
control 40| 18.1100* 1.6348| .000 14.3400 21.8800
35| 10.1100* 1.6348| .000 6.3400 13.8800
30 7.1100*| 1.6348| .002 3.3400 10.8800
40 control| -18.1100*| 1.6348| .000 -21.8800 -14.3400
35| -8.0000*| 1.6348| .001 -11.7700 -4.2300
30| -11.0000*| 1.6348| .000 -14.7700 -7.2300
35 control| -10.1100*| 1.6348| .000 -13.8800 -6.3400
40 8.0000*| 1.6348| .001 4.2300 11.7700
30 -3.0000| 1.6348| .104 -6.7700 7700
30 control| -7.1100*| 1.6348| .002 -10.8800 -3.3400
40| 11.0000* 1.6348| .000 7.2300 14.7700
35 3.0000{ 1.6348| .104 -.7700 6.7700

* The mean difference is significant at the .0%lev

When looking closely at table 7 we will notice ththe respiratory rate level registered by the
control sample after 336 hours is significantlyfeliént from respiratory rate recorded by the
crucian carp specimens exposed to barium sulfamtentrations of 40,35 and 30 mg/l. The
highest difference to favour the control sampleraspect of respiratory rate is 18.110 breaths/
minute registered between the control sample aaadmcentration of 40 mg/l Bagdeing lower

by 37.79% than the mean difference of respirat@te etween the control sample and the
concentration of 40 mg/l Bagafter 24 hours. The following difference seen avdur of the
control sample with regard to respiratory rate @110 breaths/ minute registered between the
control sample and the concentration of 35 mg/l@dfing by 59.74% lower than the difference
of respiratory rate between the control sample #w@dconcentration of 35 mg/l BaSafter 24
hours. Finally, last place is held by the differe@tween the control sample and the concentration
of 30 mg/l BaSe with a value of 7.110 breaths/ minute, by 70.384dr than the difference of
respiratory rate between the control sample anddheentration of 30 mg/l Bagafter 24 hours.

By using ANOVA results (Vutukuru, 2005) showed tivathe presence of hexavalent chromium,
the normal respiratory activity in Indian major gaktabeo rohitawas significantly affected and
there is a depression in the metabolic rate a¢tigeof 24, 48, 72 and 96h exposure.

Decreases in the respiratory rate occur sinceegahing of the first testing period and they can b
attributed to the stress caused by BaSo

In the end of the 14 days’ test, the specimenfafassius gibelioBloch, 1782 to have been
exposed to concentrations of BaSeere slaughtered with a view to determining tre: skvod cell
count and glycaemia values represented by theefgjoelow.
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Figure 3. Influence of BaSO,over red bloodcell count in Carassius gibelio Bloch, 1782

Returning to the red blood cell count, we noteign 8 that under expose to BaSo4, a significant
increase occurs in red blood cell count in all emrmtions, so that the lowest increase is
emphasized in the concentration of 30 mg/l wherd Ibébod cell count registered (881666
erythrocytes/ml blood) is by 120.41% higher thae tied blood count recorded by the control
sample (400000 erythrocytes/ml blood). Next, thetde concentration of 35 ml/l, where red blood
cell count registered (1010000 erythrocytes/ml d)os by 152% higher as compared with red
blood cell count in the control sample shown ab®@eethat in the end there is the concentration of
40 mg/l, where red blood cell count (1132000 emytlites/ml blood) is higher by approximately
183% as compared to the control value.

On the other hand, long-term exposure (30 day$voconcentrations of chromium (1.9 and 2.9
mg L-1) increased the erythrocyte count, hemogl@oincentration, and hematocrit percentage in
the blood of freshwater barbuB&rbus conchoniugdam), (Schiffman and Fromm, 1959) and
rainbow trout §almo gairdnepi (Morsy and Protasowicki, 1990).

The reported fluctuations in these blood indicesaddition to differences in species and milieu,
may also be attributed to a defense reaction apamscity through the stimulation of
erythropoiesis, and are also indicative of thedeifects of Cr on both metabolic and hemopoietic
activities ofC. carpio(Parvathi et al., 2011).

The data gathered and displayed in the chart fign# shows that BaSGsignificantly increases
glycaemia in specimens @farassius gibelidgloch, 1782 in all concentrations experimented.

With regard to the results stated in the chart abd®pending on the control value of glycaemia
(49.33 mg/dl) registered in specimens of cruciarp,cave note that glycaemia increased by
approximately 29.73% in the concentration of 30Irtg/value being of 64 mg/dl, followed by an
even higher increase by approximately 68.25% atctmeentration of 35 mg/l, where glycaemia
value is 83 mg/ dl, and in the end the highestease is seen at the concentration of 40 mg/l, where
glycaemia value of 87 mg/dl is higher by 76.36%campared with glycaemia level from the
control sample (49.33 mg/dl).
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Figure 4. Influence of BaSO,over glycaemiain Carassius gibelio Bloch, 1782

Also arsenic produces hyperglycemic condition shfiwhich could be manifested by increased
blood glucose level and the elevated levels of dlglucose returned to a large existent of the
control values after transfer of fish into arseinée water (Randhir Kumar et al., 2014).

Increased blood glucose content as a result of yheaetals has been attributed to intensive
glycogenolysis and the synthesis of glucose froitmackepatic tissue proteins and amino acids
(Galvin, 1996) as well as the involvement of Cglacose metabolism as an insulin co-factor (Nath
and Kumar, 1988).

4. CONCLUSSIONS

Significant changes in oxygen consumption, respiyatate, red blood cell count and glycaemia
were recorded under barium exposure in the spesiméfarassius gibelioBloch, 1782, being
viewed as responses to the stress caused by peaticoatter.

Also all concentrations of BagQeduced oxygen consumption in the specimenfarassius
gibelioBloch, 1782.

Irrespective of its concentration, barium sulphatses a quite significant decrease of the
respiratory rate as compared to that in the costniple.

Exposure to BaSacauses a significant increase in the red bloddcoeint in all concentrations, so
the lowest increase was registered in the condentraf 30 mg/I.

Glycaemia increase under exposure to Ba®@y be associated to a response to metabolisstres
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