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ABSTRACT

The study on fishes and their diseases has impwetanlife of human being because it has nutritratie. Fresh
water fishes, Channa orientalis were exposed tmmicr dose of CdGlwithout and with ascorbic acid. Total
leukocytes count and hemoglobin content were reghrRemarkable increase in TLC and decrease in diiivenit
were observed in cadmium exposed fishes. Fishes ®gyosed to heavy metals with L-ascorbic acid(3i0mg
showed less present variation on the TLC and HierinPre-exposed fishes to heavy metal showeddeastery
with ascorbic acid as compared to these cured radityir The role of ascorbic acid on exposure to cagmof an
experimental fish, Channa orientalis is discussethe paper.
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INTRODUCTION

Cadmium is hazardous; heavy metal is recognizgatdduce severe toxic effects in humans [2, B@ldmium will
invariably be present in our society, either infusproducts in the form of nickel-cadmium batterieyes, plastics,
electrochemistry and paint pigments or in contbllsastes as a major source of pollution in wated as
constituent of food material [7]. In humans it hiaeen found to produce wide range of biochemical and
physiological dysfunctions as manifested in then®iof various diseases viz. Itai-itai, kidney aiveéd malfunction,
inflammation, Parkinson’s disorder [16]. The heawgtals are recognized as serious pollutants ofatpeatic
environment. Physico-morphological changes in bloaticate the changes in the quality of the envitent for
serving the purpose of such bio-indicators. Nordbgradable metals such as lead, cadmium and mercury
accumulate in living organism and cause variousatie and disorders.

Cadmium in the form of cadmium chloride was toxihstances for fish. Hematological have been studied
various toxicant exposed fishnabas testudineu® cadmium [22]. Long term contamination are releor when

cadmium is deposited in bottom sedimentation Highly toxic for aquatic organisms [13]eucocytes are one of
the important components in blood. They exhibitggytic action increase in the leucocytes haadaptive value

to meet the stressful condition and defense mesharihe decrease of leukocyte count and lymphopedieate a

decrease of non-specific immunity in carp repotgd6]. The destruction of haemopoietic tissue in kidneg a
spleen result in decreased blood cell productiah@msequent reduction in erythrocyte count [9]tiéidant can

play significant role in the treatment of metal ucdd oxidative stress as efficient chelators. Asicoacid being

important constituent in cellular metabolism, théeractions of biomolecules gives proper idea afcemt stress

and its effect.
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MATERIALSAND METHODS

Medium sized fresh water fisheéShanna orientaliglength 6-8 c.m. and wt. 30-35g.) were collectemhf Shivan
River from Nandurbar district and acclimatized lire taboratory condition in well aerated dechlogiafor 8-10
days. Fishes were washed with 0- 1%KMNO4 solutioavimid dermal infection. The physico-chemical pagters
as per the methods [1]. The fishes were divided intee groups A, B and C. Group A fishes was raaied as a
control. The Group B fishes were exposed ted:gdose of CH(1.248ppm) as Cdgfor 45 days, while group C
fishes were exposed to respective chronic cond@ntraf heavy metal with ascorbic acid (50mg/I9r #5 days.
Fishes from B groups were divided into two D &E gps after 45 days. D groups were allowed to cuteraby in
normal water while E groups were exposed to asc@did.

Blood was taken directly from fish for enumeratifgC and Hb content were recorded from A, B and Gugr

fishes after 15, 30 and 45 days of exposure and fdoand E groups after 30and 55" days of recovery. Blood
was obtained by cutting the caudal peduncle [17, dSing heparin as an anticoagulant. First fewpdravere

discarded and only the first 2ml. of blood was tak&ce the entry of lymph into the blood is repdrf18] to affect

haematocrit value. The blood was transferred tesgléals containing anticoagulant. TLC was couttgdeubauer
haemocytometer expressed in per cu.mm and Hb wasa¢sd by sahli’'s haemoglobinometer expressed/dh g
were assessed.

RESULTSAND DISCUSSION

Fish blood parameters are important in diagnosimg structural, physiological and functional statdighe fish
exposed to toxicant. The physico-chemical properitegiven in Table-1, while the TLC and Hb contaifter
exposure to cadmium without and with ascorbic @&cid during recovery are given in the Tables 1.1.%0 After
chronic exposure to CdgLlincreases TLC and decreases Hb content as comparedntrol were found. The
exposure of heavy metal with ascorbic acid the T™a€reases and Hb contents increase as comparbhdse of
heavy metal intoxicated fishes.

The fishes pre-exposed to heavy metals salts shéagedecovery in TLC decrease and Hb counts isereaore in
the ascorbic acid as compare to cure naturallyoimal water. Recovery in blood parameters was oksgecan be
correlated to the biodegradation of accumulatedhezetal in the body the hematological parametegsgaick to
recover. Similar observation reported by [11, 23], blood parameters @yprinus carpiowhich were pre-exposed
to cadmium and mercury. A decline in HbAnguilla rostrataafter chronic cadmium exposure has been attributed
to impaired erythropoisis due to direct effect adtad on haematopoietic centers and defective Fabolbsm and or
impaired intestinal uptake of Fe due to mucosabtes[8]. The change in hematology may be due ¢adstructive
action of cadmium on peripheral blood cells acta assult of which the viability of the cells maffezt. The WBC
showed greatest sensitivity to changes in the enment. [14] the leucocytosis was the result oédistimulation
of the immunological defense due the presencext wubstance or may be associated by inducedetidamage.
[10], poisoning of fish with metals might cause paty alteration in count or share of particular @Bypes, but it
might also result in impairment of their functioausing suppression of non-specific and specific imenresponse.

The increase in WBC count might be due to the emeein population of leucocytes which indicatesramune
system and reduced Hb are positive correlation thighexposed periods that may be due to cumulatisgonse of
cadmium toxicity towards excessive red cell destoacthere by lead to anemic to protect the fishimst infections
under cadmium stress [12]. Supplementations of dfead intoxicated rats reduce lead toxicity [19avhin C not
only confers protection against heavy metal toyjdiut it can also perform therapeutic role agasusth toxicity in
general. The vitamin C could provide a tangiblaigoh to heavy metal toxicity against heavy mefd]s Ascorbic
acid also reported to reduce the levels of leathlgod, liver and kidney in rats. The decrease in débtents
indicates the impact of heavy metals on the eryietic tissue. The cellular respiration in vertdbs depends on
the availability of iron associated with Hb. Theanlge in hemoglobin and leukocytes indicate the shpflead and
ascorbic acid [5].

The paper contributes to assessment of toxicityedfedtt of cadmium and ascorbic acid on toxicolse changes
in TLC and Hb may be due to immunological reactitmproduce antibodies to cope up with stress iaduzy
cadmium and ascorbic acid. The aim was to assesotbeof ascorbic acid on cadmium on the oxidatieod
capacity and the non specific immune response tgnmef examination of WBC count and Hb content.ohsic
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acid acts as a detoxifier reduces the toxicity id heavy metals to protection to the cell from esi@n or
abnormalities in their structural features.

Table- 1:- Physico-chemical parametersof water used for experimentation

Temperature 25.1+3-2

PH 7-60+£0-3
Conductivity 140 + 15.7 p mid'
Free Co! 3.-34+1. 3n™
Dissolved 02 6-3+1-1rhl
Total Hardness 204 + 12-0nilg
Total Alkalinity | 585-6 + 32.8 mg.
Magnesium 31-67+2.9my
Calcium 30-46 + 3.06 My
Chloride 107-92+16.34 m™.

Table 1.1b:- Hb content in Channa orientalis after chronic exposureto CdCl,; H,Owithout and with ascorbic acid & during recovery
(Values expressasgr./100ml of blood).

Group Treatment 15d 30d 45d 50d 55d
A Control 8.0#0.21 | 7.8+0.14] 7.7+0.18 - --

. 7.240.06* | 6.9+0.16* | 6.2+0.05**
B | Cd"(1.248ppm)| " 00" | ({153) | (-19.48) - .
c Cd™(1.248ppm) | 7.5+.12" | 7.240.11* | 6.9+0.16*

+AA (-6.25 (-7.69' (-10.38 - -

b Recovery in 6.520.016* | 6.9+0.16"
Normal Water -- -- -- (+4.83) (+11.29)

E Recovery 6.840.18' | 7.2+0.06%%
in AA - - - (+9.67) (+16.12)

Tablel.2b:- WBC countsin Channa orientalis after chronic exposureto CdCl,; H20 without and with ascor bic acid & during recovery
(Values express as 10mm?of blood).

Group Treatment 15d 30d 45d 50d 55
A Control 21.26+0.81 22.33+0.65( 23.66+0.57p - -
o [orazmmm | o P [ -
c |ornmmem | T s (e
D Recovery in Normal wate - - - 31'3_O;é§SNS Zﬁffi%g]@
= | recoeryn | - [ Biam [ mee

AA = Ascorbic acid (50 mg/l., xindicates S.D. bf¢e observations.
Values in () indicates percent change over respecontrol.
Values in [] indicates percent change over 45 dafysspective B.
* indicates significance with the respective cohtro
indicates significance with 45 days of respective B
p<0.05 =*&“, p<0.01 = ** & 4 p<0.001 = *** & 444,
NS and“ M= Not significant
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CONCLUSION

On the basis of this study, the following conclusi@ould be drawn.
1. The ascorbic acid act as antioxidant and efftdiehibitor against cadmium chloride.
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2. Ascorbic acid acts as a detoxifier reduces tixicity of the heavy metals to offer protectiontte cell from

expansion or abnormalities in their structural dieas.

3. After chronic exposure to CdGhcreases TLC and decreases Hb content as comfoacedtrol were found.

4. The exposure of heavy metal with ascorbic auidTtLC decreases and Hb contents increase as cedoathose
of heavy metal intoxicated fishes.

5. The fishes pre-exposed to heavy metals saltseshdast recovery in TLC decrease and Hb countease more
in the ascorbic acid as compare to cure natunalhormal water.

6. Recovery in blood parameters was observed camtelated to the biodegradation of accumulatealyenetal

in the body the hematological parameters are duickcover.
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