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Abstract

Objective: The aim of the present study was to determine the levels of zinc, copper lead, chromium and
cadmium in the gills, liver, intestine and muscles (flesh) of Cyprinus carpio netted from river Kabul of
district Nowshera. As high level of these metals influence the water quality and might be toxic to the fish
and consumers (humans) in other hand.

Material Method: Fish samples were collected from the most polluted water of river, dissected, digested
and then brought to the laboratory and analyzed the levels of metals using flame Atomic Absorption
Spectrophotometer (AAS, Unicam 969).

Results: Gills of Cyprinus carpio had the concentrations of metals as lead was found with mean value
215.20, Cd with mean value 86.6, Cr with mean value 145, Cu with mean value 304.60 and Zn was
found with mean value 1230.4 pg/g wet weight. In muscles of Cyprinus carpio lead was found with mean
values 245.8, Cd with mean value 31.20, Cr with mean value 128.40, Cu with mean value 411.80 and Zn
with mean value 799.2 pg/g wet weights. Concentration of metals in liver of Cyprinus carpio Pb was
found with mean value 307.40, Cd with mean value 39.8, Cr with mean value 218.60, Cu with mean
value 452.6, and Zn was found with mean value 1419.2 ug/g wet weights. Bioaccumulation of heavy
metal in the intestine of Cyprinus carpio Pb concentration was recorded with mean value 251.4, Cd
concentrations with mean value 41, Cr with mean value 138.2, Cu with mean value 352.8 and Zn
concentration was found with mean value 1063 pg/g wet weight.

Conclusion: Based on the above results, it can therefore be concluded that metal bioaccumulation in the
fish body cause the physiological and hematological deformities.
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1. Introduction

The accumulation of heavy metals in aquatic life indicates the way of Water pollution and
fishes are commonly used as bio-indicators of heavy metals contamination [Xl. Heavy metals
accumulate in many organs of fish body and indirectly become part of human metabolisms,
causing severe health problems [,

Aquatic system is a grave yard of many pollutants that are discharged from manufacturing
industries, manure, sewage, Agriculture and drainage and commencing from city, town and
municipal, all these are considered lethal for aquatic organisms, including fishes 1. Heavy
metals are the most effective pollutants as they make their bio-aggregation in the tissues of
fish. All of these trace metals are important for their harmful, mutagenic properties 4. Heavy
metals increase metabolic rate that stimulate a cellular alteration in the affected fish lead to
parasitic necrosis and inflammatory defensive reaction 1. Heavy metals have high mass
density elements, density more than 5.00 to 6.00g/cm3, which may have dangerous effect on
plants and animals ecosystem [, Metals are environmentally safe, but when they come inside
the aquatic environment, bioassembly may occur in fish body and other, marine organisms.
Heavy metals like iron, copper and zinc have important role in fish metabolism, although
greater ingestion of the needful metals can initiate harmful effect [}, Greater concentrations are
available in the sediments and enter the food chain through the feeding of benthic invertebrates
which are important in the transfer of trace metals to higher trophic levels due to their
dependent . Aquatic micro plants and micro animals, which comprises fish food, efficient in
collecting and contamination of heavy metals pollution into their cell from their surroundings
eaten by Small and little fish, they have been eaten by predatory fish, commonly shows greater
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quantity of heavy metals as compared to their prey and the
man are consuming the predatory and voracious fish, showing
increased accumulation of heavy metals at higher trophic I,
Fish is well-known to be a good and rich source of protein
loaded in necessarily amino acids %, The dietary display of
toxicants by the fish is usually ignored, however fish is
important in the uptake of heavy metals and them of
transferring toward the next trophic level of the marine food
chain M, Bioaccumulation of heavy metals is eminent to
harmfully affect, liver, kidney, muscle and other tissues of
fish, upset metabolism and impede improvement and growth
of fish [*2. Several studies show that the absorption and
accumulation of metals in various organs of fish is not
uniform 3. Who has found higher concentration of metals
(Pb, Co and Cd) in liver as well as in kidney of Cyprinus
carpio (Common carp) whereas muscles have a least
accumulation of heavy metals. The intensity of metals such as
Mn, Zn, and Cr are poisonous beyond a definite value, while
Pb, Ni and Cd are harmful even in a minute quantity 14 151,
The quantities of metals like Cd and Cr, significantly varies in
C. catla, L. rohita and C. mrigala, that depend upon fish
species, the kind of tissues, organs and location [, Cyprinus
carpio favors bulky and large bodies of slow or standing
water of temperature 1.6-30 °C. A mature fish can give
300,000 eggs in a single spawning. Due to their high
productivity and feeding routine they may harm submerged
foliage and plants creating severe harm to duck and fish
population 1, Common carp are believed to be highly
inhabitant to aquatic pollution I8 The purpose of the present
study was to check heavy metals in the gills, muscles liver
and intestine of Cyprinus carpio.

2. Materials and Methods

2.1 Study area and fish collection

Common carp fish (Cyprinus carpio) were collected from
extremely polluted and contaminated part of River Kabul with
the help of fisherman. River Kabul at Nowshera District of
Khyber Pakhtunkhwa Province. In Pakistan, the River Kabul
passes through various industrial and domestic effluent and
contaminated site. The net or gear that was used for netting is
called gill net locally known as Patti, (40x6ft) with a cork line
at the top rope and metal line with the ground rope made
nearby nylon thread and a wooden craft.

2.2 Fish identification and dissection

Fish samples were placed in ice container and were shifted to
the Department of Zoology Islamia College Peshawar, for
identification, morphometric measurement and dissection.
Fish were identified and acknowledged by prof. Dr. Ali
Muhammad Yousafzai, following Butt and Mirza refrence
method 9. Fish samples were weighted, measured and
washed down with distill water. Dissection was done to
remove muscle, liver, intestine and gills and store in freezer at
(-20 °C) for further investigation.

2.3 Digestion of Fish Samples for Heavy Metal
Determination

The muscle, liver, intestine and gills of each fish samples
(1gm) were dried oven at 1050 °C. The dried samples were
ground with porcelain mortar and a pestle. The ground fish
tissues were moved to a porcelain basin and put into a
Thermicon P muffle furnace at a temperature of 550°C for 3
hrs. Samples were digested with mixture of (HNO3:
HCIO4-H2S04 = 10:4:1) at a rate of 5 mL/per 0.5 g of
sample and were placed on a hot plate at 100°C temperature

until the liquor become clear. The clear digested liquors were
filtered using Whatmann 541 filter paper and diluted tor 25
mL with distilled water. .50 ml of twice over distilled water.
Determination of Pb?" Cd?* Cr3+ Cu?* and, Zn%, in the
samples of Common carp (Cyprinus carpio) tissue were made
directly on each final solution using Perkin-Elmer AAnalyst
300 Atomic Absorption Spectroscopy (AAS).

2.4 Statistical analysis
Mean and standard error of the mean of the data was taken.

Liver

Muscle

Intestine

3. Results

The present study was aimed to investigate the deposition of
some heavy metals like of Ph, Cd, Cr, Cu and Zn in various
organs such as gills, liver, muscles and intestine of Cyprinus
carpio of River Kabul, Nowshera receiving Industrial
effluents as showed in table nol.
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In gills the deposition of metals was zinc> copper> lead>
chromium> cadmium zinc> cupper> lead> chromium>
cadmium. It shows that in gills zinc was found in highest
concentration and cadmium was found in lowest.

Muscle tissues of Cyprinus carpio also have the highest
concentration of zinc and lowest of cadmium. The order of
the metal bioaccumulation in the muscle was the same as that
of gills. The liver of fishes was processed for the further

estimation and analyzing of Pb, Cd, Cr, Cu and Zn. This
organ liver showed higher concentration of zinc, while
cadmium was the lowest. The order of this bioaccumulation in
this organ was zinc> copper> lead> chromium> cadmium. In
fish intestine metal showed increasing tendency to
accumulate. Table no 1, showed that the bioaccumulation of
zinc was noted highest while cadmium was found lowest in
intestine.
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Fig 1: Heavy metals concentration (pg/g wet weight) in all parts of Cyprinus carpio from River Kabul Nowshera receiving Industrial effluents.

Table 1: Heavy metals like lead, cadmium, chromium, copper and
zinc were analyzed in gills, muscle, liver and intestine of Common
carp (Cyprinus carpio) netted from polluted water of River Kabul to
estimate their bioaccumulation and possible toxic effects

Organs | Heavy metals (ug/g) | Mean Mean+SE
Pb 215.20 | 215.20+41.38
Cd 86.6 86.6+46.62
Gills Cr 145 145+28.77
Cu 304.60 304.6+97.05
Zn 1230.4 | 1230.4+464.69
Pb 245.8 245.8+68.83
Cd 31.20 31.20+5.33
Muscle Cr 132.4 128.4+17.0
Cu 411.80 | 411.80+67.65
Zn 799.2 799.2494 .56
Pb 307.4 | 307.40+£115.32
Cd 39.8 39.8+9.32
Liver Cr 218.6 218.6+84.06
Cu 452.60 | 452.60+214.93
Zn 1419.2 | 1419.2+418.58
Pb 251.40 | 251.40+73.64
Cd 41 41+10.33
Intestine Cr 138.8 138.2+.31.36
Cu 352.8 | 352.8+111.25
Zn 1063 1063+£242.72
4. Discussion

Heavy metals like Pb, Cd, Cu, Cr, are distinguished to have
deleteriously effects on muscle, liver, kidney and many others
supplementary organs of aquatic organisms especially fish
and cause abnormality in metabolism, development and
intensification of fish species [0 2. 22, Therefore, current
study was aimed to determine bio-amassing and harmful
effects of these trace elements on Common carp (Cyprinus
carpio) netted from most polluted water of river Kabul KPK,
Pak, in Gills, Muscles, Liver and Intestine. Metal obtain
through organisms by within a two stage progression, first
exterior route absorption and then tissues incorporation, next
is intra cellular transportation that makes easy their diffusion

to a carrier protein of the cell membrane or else through
active transport 2. Gills are major osmoregulation and
respiration organ in fishes hence greatly exposed to many of
liquefy effluents, contamination and heavy metals ?* 251 who
proved that gills are one of the most useable bio indicator to
identify lead contamination. In the present study metal
concentration in the gill was recorded as zinc> copper> lead>
chromium> cadmium. This showed that zinc is the highest
and cadmium is lowest in gills as compared to other metals 2%
271 have showed the greater accumulation of zinc in gills of
fresh water Cray fish, Astacus lepodactylus. Similar study was
conducted by Yousafzai 8 on metals like (Zn, Cr, Ni, Cu, Pb
and Cd) in tissues of Wallago attu and Labeo dyocheilus. In
both species the bio-accumulation of metals was different. In
past studies 1 have recorded 388 (ug/g wet weight) of Zinc
in the muscle of gray whale and Olaifa % has recorded 0.66
and 0.729 (ppm) of Zinc in the muscle of fish Clarias
garienus from Eleiyelea lake and Zartech pond in Ibandan,
Nigeria. Liver in fish is a defensive organ by job however it is
a storage site for various metal contamination B% %2, In the
present study liver of Common carp, Cyprinus carpio showed
metal concentration in order of =zinc> copper> lead>
chromium> cadmium. This shows highest concentration of
zinc and lowest of cadmium. Zinc might however spawn
noxious to fish by getting in the way with calcium
homeostasis > 3. Recently Ahmad et al., *® have recorded
the highest level of zinc in the liver of Aorichthys seenghala.
The intestine which is potentially very necessary part for Zn
assimilation and absorption, but less is recognized about this
uptake B8, In intestine once again zinc was found highest in
concentration while cadmium was noted lowest. The order of
metal bioaccumulation in this organ was zinc> copper> lead>
chromium> cadmium.
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6. Conclusion

Based on the result of this study, liver and gills accumulated
the higher levels of heavy metals as compared to muscles and
intestine in Cyprinus carpio. This accumulated levels did not
exceeds the permissible limits set for heavy metals by FAQ,
FEPA and WHO). Therefore this fish did not pose any hazard

to

human upon their consumption. However the

contamination of River Kabul, with toxic waste causes sub
lethal effects upon Cyprinus carpio and thus diminishes the
development of this fish population.

7. References

1.

10.

11.

12.

13.

Ahmad M, Ambreen F, Batool U. Tissue Specific Heavy
Metals Uptake in Economically Important Fish, Cyprinus
carpio at Acute Exposure of Metals Mixtures, Pakistan. J
Zool. 2015; 47(2):399-407

Siraj M, Shaheen M, Sthanadar AA, Khan A, Chevers
DP, Yousafzai AM. A comparative study of
bioaccumulation of heavy metals into two fresh water
species, Aoricthys seengala and Ompok bimaculatous at
River Kabul, Khyber Pakhtunkhwa, Pakistan. J Bio &
Envi Sci. 2014; 4:40-54

Vinodhini R, Narayanan M. Heavy metals indeed
histopathological alteration in selected organs of the
Cyprinus carpio L. (Common carp). Int J Env, 2009.
Jabeen F, Chaudhry AS. Monitoring trace metals in
different tissues of Cyprinus carpio from the Indus River
in Pakistan. Envi Monit Ass. 2010; 170:645-656.
Vinodhini R, Narayanan M. Heavy metals indeed
histopathalogical alteration in selected organs of the
Cyprinus carpio L. (Common carp). Int J Envi Res.,
2009; 3:95-100.

Sharmeen R, Khan MZ, Yasmeen G, Ghalib SA.. Level
of heavy metals (cadmium, chromium, copper and lead)
on water and selected tissue of Oreochromis
mossambicus from different location of Malir River,
Karachi. Can J Pure App Sci. 2014; 8:3011-3018.
Yousafzai AM, Chivers DP, Khan AR, Ahmad I, Siraj M.
Comparison of Heavy Metals Burden in Two Freshwater
Fishes Wallago attu and Labeo dyocheilus with Regard to
Their Feeding Habits in Natural Ecosystem Pakistan J
Zool. 2010; 42:537-544,

Velusamy A, Kumar S, Ram A, Chinnadurai S.
Bioaccumulation of heavy metals in commercially
important marine fishes from Mumbai Herbor, India. J
Mar Pollu Bull. 2014; 81:218-224.

Sthanadar 1A, Sthanadar AA, Begum B, Nasir MJ,
Ahmad I, Muhammad A et al. Aquatic pollution
assessment using skin tissue of mulley (Wallago attu,
Baloch& Schneider, 1801) as a bio-indicator in Kalpani
River at District Mardan, Khyber Pakhtunkhwa, Pakistan.
J Bio& Envir Sci. 2015; 6:57-66.

Sikorski E, Zdzistaw, Anna Kotakowska. Changes in
Proteins in Frozen Stored Fish. Springer link, 1994, 99-
112.

Mehdi H, Seyed, M, Nabavi, Yaghob P. Bioaccumulation
of Trace Mercury in Trophic Levels of Benthic,
Benthopelagic, Pelagic Fish Species, and Sea Birds from
Arvand River, Iran. Springer link. 2013; 156:175-180.
Javed M. Tissue-specific bioaccumulation of metals in
fish during chronic waterborne and dietary exposure. Pak
Vet J. 2012; 32:567-570.

Kadiishka M, Stoytchar T, Serbinova E. a. Mechanism of

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

~ 2613~

Enzyme action of some heavy metal salts. Arch, Toxicol.
1985; 56:197-169.

Ambreen F, Javed M, Batool U. Tissue Specific Heavy
Metals Uptake in Economically Important Fish, Cyprinus
carpio at Acute Exposure of Metals Mixtures, Pakistan. J
Zool. 2015; 47(2):399-407

Bury NR, Walker PA, Glover CN. Nutritive metal uptake
in teleost fish. J of Exp Bio. 2003; 206:11-23.

Rauf, Javed M, Ullah MU. Heavy metal levels in three
major carps (Catla, Labeorohita and Cirrhina mrigala)
from the river Ravi, Pak vet j. 2009; 29:24-26

Fernandes C, Fontainhas-Fernandes A, Cabral D, Salgado
MA. Heavy metals in water, sediment and tissues of Liza
Saliens from Esmoriz—Paramos lagoon, Portugal. Envi
Monit Ass. 2008; 136:267-275

Yousafzai AM, Chivers DP, Khan AR, Ahmad I. Siraj M.
Comparison of Heavy Metals Burden in Two Freshwater
Fishes Wallago attu and Labeo dyocheilus with Regard to
Their Feeding Habits in Natural Ecosystem Pakistan J
Zool. 2010; 42:537-544.

Narayan M, Vinodhini R. Bioaccumulation of heavy
metals in organs of freshwater fish Cyprinus carpio
(Common carp). Int J Environ Sci Tech., 2008; 2:179-
182

Butt JA, Mirza MR. Fishes of the valley of Peshawar,
North West Frontier Province, Pakistan. Bio. 1981;
27:145-163.

Spehar RL. Cadmium and Zinc toxicity to flag fish,
Jordanella, Floridae J Fish Res Bd Canada., 1976;
33:1939-1945

Anadon A, Maria JM, Ortiz J. Accumulation of Zn, Pb,
Cu and Cr by rainbow trout. J Bom Nat Hist Soc. 1984;
79:225-230

Kadiiska MST, Serbinova E. Mechanism of Enzyme
action of some heavy metals salts. Arch Toxico. 1985;
56:167-169.

Brezonik PL, King SO, Mach CE. The influence of water
Chemistry on trace metal bioavailability and toxicity to
aquatic organisms. In: Metalo toxicology: Concepts and
applications. Lewis Pub Inc Michigan, 1991, 1-6
Parashar RS, Banerjee TK. Toxic impact of lethal
concentration of lead nitrate on the gills of air breathing
catfish, Heteropneustes fossilis. Vet Arhiv. 2002; 72:167-
183.

Rogers JT, Richards JG, Wood CM. lonoregulatory
disruption as the acute toxic mechanism for lead in the
rainbow trout, Oncorhynchus mykiss. Aquat toxicol.
2003; 64:515-234

Naghshbandi N, Zare S, Heidari R, Palcheglu SS.
Bioaccumulation of lead nitratein freshwater crayfish,
Astacus leptodactylu tissue under aquaculture condition.
Pakistan J of Bio sci., 2007; 10:3245-3247

Yousafzai AM, Chivers DP, Khan AR, Ahmad I, Siraj M.
Comparison of heavy metals burden in two fresh water
fishes Wallago attu and Labeo dyocheilus with regard to
their feeding habit in natural ecosystem. Pak J Zoo. 2010;
42(5):537-544.

Ruelas 1J, Osuna FP. Distribution of CD, Cu, Fe, Mn, Pb
and Zn in selected tissues of juvenile whales stranded in
the SE Gulf of California Mexico. Envi Int., 2002;
28:325-329.

Olaifa FE, Olaifa AK, Adelaja AA, Owolabi AG. Heavy
metal contamination of Clarias gariepinus from a Lake
and fish farm in Ibadan, Nigeria. African J of biom Res.
2004; 7:145-148



Journal of Entomology and Zoology Studies

31. Buckley JT, Roch M, Mccarter JA, Rendell CA, Matheon
AT. Chronic exposure of Coho Salmon to sublethal
concentration of Copper-l. effect on growth.
Accumulation and distribution of copper, and on copper
tolerance. Comp biochem Physiol. 1982; 72:15-19.

32. Mccarter JA, Roch M. Hepatic metallotheionein and
resistance to copper in juvenile coho Salmon. Comp
biochem Phy. 1983; 74:133-137.

33. Spry DJ, Wood CM. lon flux rates, acid base status, and
blood gases in rainbow trout, Salmo gairdneri, exposed
to toxic zinc in natural soft water. Can J fish Aquat Sci.,
1985; 42:1332-1341.

34. Hogstrand C, Wood CM. The physiology and toxicology
and zinc in fish. In Tox of Aqua Pollu ed. E. W. Taylor
Cambridge University Press. 1996, 61-84.

35. Ahmad M, Ambreen F, Batool U. Tissue Specific Heavy
Metals Uptake in Economically Important Fish, Cyprinus
carpio at Acute Exposure of Metals Mixtures, Pakistan. J
Zool. 2015; 47(2):399-407

36. Khayatzadeh J, Abbasi E. The effect of heavy metals on
aquatic animals. Int App Geo Cong. 2010, 688-693.

~ 2614~



