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Ascorbate effect on the cadmium induced histopathogical alterations in liver of the fresh
water fish, Channa orientalis (schneider)
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ABSTRACT

Fresh water fishes, Channa orientalis were expasedhronic dose of Cdgwith and without ascorbic acid.
Histopathological changes shows that the heavy Ineetters the systems ultimately causing damageéo lupture
of cell membrane, accumulation of blood cell onasxpe to heavy metal along with and without asaoéwid. The
groups exposed to heavy metals along with ascartit showed recovery than those exposed to onlyyhetal.
Pre-exposed fishes to heavy metals showed fastegcthan those which were allowed to cure natyrall
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INTRODUCTION

Toxicology is one of the most important multididaipry subjects dealing with the adverse effectloémical and
allied agents on living systerfily. Heavy metals coming out from industrial efflus enter the fresh water habitats
cause serious deterioration in water qualithich may lead to mortality of aquatic organismsngrabout
histological changes in aquatic habitathanna orientaliss one of the local fresh water edible fish. Herités
prudent to study the chronic toxicity and the chemnthat occur in the histologyost significant cases of long-term
contamination are recorded when cadmium is degbgitdottom sedimentation [2], subsequently tramstkinto
food chain in the aquatic environment. Accordingntode of action of the toxicant on different tisswrtain
architectural changes occur whose effect causedethi of the organismi3].

Cadmium has no role in biological system that cesdpce marked alterations of the entire liver streee with
degenerative and proliferative changes of non-taogganisms [4]. Cadmium may induce oxidative daenay
different tissues by enhancing peroxidation of meamb lipids in tissues and altering the antioxidaystems of the
cells [5]. Pathological changes have been repantédhes on exposure to different pesticides f&]ministration of
either Liv-52 alone or in combination with spirudiin cadmium-intoxicated rats caused more pronalihepato-
protective effects treated rats showed periportdlainmation, fatty change, congestion of sinusoatyd
microvesicular steastosis [7]. Histopathologicalidas induced in the hepatopancreasChfinna punctatusnd
Clarius batrachusexposed to industrial pollutants [8]. Histopathatad) changes increase in the size of lumen and
can be excretory or secretary activities of thésd8l]. The heavy metals produce cumulative deietsr effects on
animals, however studies on the vitamin C agairestviy metals toxicity in animal system is limiteddan
inconclusive [10]. Ascorbic acid protects extréiudar protein function through gene expressionhlighted [11].
Recovery by ascorbic acid in metabolic changesatltdy heavy metal in bivalve [12]. Ascorbic acidirig
important constituent in cellular metabolism, théeractions of biomolecules gives proper idea gicent and its
effect.

MATERIAL AND METHODS

Medium sized fresh water fishe§hanna orientaliswere collected from Shiven river area Nandurbart.Dis
Nandurbar. Physico-chemical parameters given [IB fishes were divided in to three groups A, B @dsroup
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A as a control. Group B fishes were exposed tgL§tlose of CE" (1.248ppm) as Cdgfor 45 days; while group

C fishes were exposed to chronic concentratioreai/ft metal with ascorbic acid for 45 days. FismemfB groups
were divided into two D &E groups after 45 dayso@s D were allowed to cure naturally while thoséeofroups
were exposed to ascorbic acid (50 mg/l.). Histoplatfical changesvere recorded from A, B and C group after 15
and 45 days of exposure and from D and E groups &fi" and 58' days of recovery. The tissue was placed in
Bouin's fixative for 24hr. They were dehydratedairgraded series alcohols. Then embedded in paraéationed

at 5um thickness and stained with haematoxylin aosin and mounted in Destrene Plasticizer Xylend.[1
Standard histopathological procedures [15], wetlvieed for investigations. Histological effects aamalyzed in
comparison to control.

RESULT AND DISCUSSION

Photomicrographs of the slides showing the histagagical structure of the liver are given in P&at&he Physico-
chemical properties are given in Table -1. Platghdws the normal structure of liver. From resitlis clearly seen
that liver tissue damage depend upon cadmium cémratem and duration of exposure with and withostabic
acid and during recovery are shows given in Platelate II-A, Plate Il -B.

Liver is the main organ responsible for detoxifioatof harmful substances. Toxicants reach to litreough

circulation. Histological the liver is made of rdug hexagonal hepatic lobules (Plate I- b1 anddmfjsist of cords
of polygonal hepatic cells called hepatocytes cotre¢ing towards the central vein. The photomicapiis (Plate
II- A) histopathological changes in the liver afexposure to cadmium included, necrotic effect epdtocytes,
hyperplasia, vacuolization, rupture of the cell nheames resulting in to multinucleated regions atwlienulation of
RBC [16]. Liver revealed a foamy appearance, vatigé nuclei and prominent nucleoli, and vacuolé® Flate Il

— B show the protection by the ascorbic acid antteehe impact of cadmium on the structure of lishering the
exposure period is less and the structure compahatappears normal. Fishes treated urea showéutatisation
and separation of hepatic cells from blood vessalsuolization and necrosis in pancreatic cellg.[I7dustrial

effluents cause metabolic disorders, immunosupjamresamong fishes [18]. The presence of definiterosis

indicated capability of the toxin causing cell deft9].

The recovery in the structure of the liver aftez tliscontinuation of cadmium. The rate of recov@syis evident
from the histological structure of liver is fasiarthe ascorbic acid as compared to those recovierdite normal
water. The alterations in the structure of the bveesg membranes can be recovered faster by asawigicDuring
recovery, regeneration of hepatocytes with orgahaméentation of hepatic cords and bile passag§ jg(Puntitus
ticto after recovery of one month of atrazine exposBrelogical compounds with antioxidant propertiestibute
to the protection of cells and tissues againsttdetrus effects of reactive oxygen species andrdtee radicals.
Vitamin E and C are potent free radical scavengers prevent oxidative damage by utilizing free calli [21].
Ascorbic acid plays important role in the collaggmthesis for the hydroxylation of the proline aaorrect the
altered situation due to heavy metals. Collagem$othe dominant part of the basement membranedaitsage
causes the improper supply to the overlying egahehich are found to puff out from the basemeninibrne.
Ascorbic acid acts as a detoxifier reduces thecityxio offer protection to the cell from expansionabnormalities
in their structural features.

Table No-1: Physico-chemical parameters Of water used forxperimentation

Temperature 25-1+3.2

PH 7-60+£0-3
Conductivity 140 + 15.7 y mH8
Free Co2 3-34 £1- 3rhl
Dissolved 02 6-3+1.1rhl

Total Hardness 204 + 12-0rilg
Total Alkalinity 585.6 + 32.8 md.
Magnesium 31.67+2.9my
Calcium 30-46 + 3.06 m§
Chloride 107-92 + 16.34 my
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PLATE -I PLATE Il A PLATE Il -B

PLATE - |
HC=Hepatic Cord, CV =Central Vein

PLATE Il - A =DT=Degenerated Tissue, HS=Hepatic Sinusoid,
NC= Necrosis, BS =Blood Sinus, H =Hemorrhage

BD = Balloon Degeneration, BVC= Blood Vessel Cortiges
RHC= Ruptured Hepatic Cells

PLATE Il - B= CV= Central Vein, DH = Degenerated Haepatocyte
NH= Normal Hepatocyte, BS = Blood Sinus,
DH = Degenerated Haepatocyte

CONCLUSION
The ascorbic acid act as an antioxidant and effidighibitor against cadmium chloride.

Ascorbic acid acts as a detoxifier reduces thectiyxiof the heavy metals to offer protection to el from
expansion or abnormalities in their structural dees.

The photomicrographs (Plate II- A) histopathologichanges in the liver after exposure to cadmiurciuted,
necrotic effect on hepatocytes, hyperplasia, vazatbn, rupture of the cell membranes resulting tin
multinucleated regions and accumulation of RBC.etivevealed a foamy appearance, with large nuaidi a
prominent nucleoli, and vacuoles. The Plate Il shBw the protection by the ascorbic acid and hémeémpact of
cadmium on the structure of liver during the expequeriod is less and the structure comparativehears normal.

The rate of recovery as is evident from the higilal structure of liver is faster in the ascorb@id as compared to
those recovered in the normal water. The alteratiarthe structure of the basement membranes caacoeered
faster by ascorbic acid.
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