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Summary

The present study was carried out during the period from November 2015 to April 2016 to
determine the concentration of lead in Tigris River. A total of 75 fish of Hamri Carrasobarbus
luteus and 82 specimen of common carp Cyprinus carpio were sampled at three different stations.
Atomic absorption spectrometry is a technique for measuring quantities of Lead present in water
and fish. The results showed that the mean concentration of lead in water was more than in fish
organs. Statistical analysis showed no significant differences in lead concentration between all
stations. In C. luteus and C. carpio showed no significant differences in gills, muscles, liver and
kidney between different length groups for each station. Length group 21- 30 cm at station 2
showed increasing differences compared with the same length group at station 1, Also C. carpio of
Length group 31-40 cm at station 2 showed significantly increasing (P<0.05) compared with the
same length group at station 1. The highest concentration of lead was recorded in studied organs of
C. luteus at stationlas the following sequence: Gills > kidney > liver > muscles, while station 2:
kidney > gills > liver > muscles, station 3 characterized as following sequence: Kidney > liver >
gills > muscles. The highest concentration of lead was recorded in studied organs of C.carpio at
stationlas the following sequence: Gills > liver > muscles > kidney, while station 2: Gills > kidney
> liver > muscles, station 3 characterized looks like a sequence of station 1 as following: Gills >
liver > muscles > kidney. In conclusion, the result of the present study approved the presence of
lead in the water of Tigris River and fish living inside it. In addition, the mean concentration of lead
in water was more than in fish organs. The results also reported that lead concentration was higher
than the allowable WHO concentration.
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Introduction Materials and Methods

Increase of human activities especially with The present study was carried out during
the rapid agriculture and industrial the period from November 2015 to April 2016
development have resulted in a significant in Tigris River near Al-Zafaraniyah, within
increase in levels of pollutants such as heavy Baghdad city. In the present study, three
metals (1). Heavy metals potentially stations were chosen from Tigris River in
accumulate in aquatic environment including Baghdad city (Fig. 1). The first station is
water, sediments and fish, and subsequently located from the confluence on distance 1 km
are transferred to humans through the food with the Diyala River near Animal and Fish
chain. Many fish species are among the top Resources Center located in Al-Zaafarania
consumers of trophic pyramids in aquatic city. The second station in Tigris River is
ecosystems (2). Lead (Pb) and its products are about 3km before Diyala River joined with the
harmful pollutants in the environment as well Tigris River in the latitude (33, 13’, 25") and
as being produced by manufacturing and longitude (44, 30’, 25"). This station IS
mining action (3). The present study was characterized by large population density and
performed to identify the concentrations of is near Hospital 1bn Zahr Al-Khatib, a hospital
lead in Tigris River and determine Pb in of isolation diseases; also it represents a
selected organs (gills, liver, kidney and drinking water source for large number of
muscles) in two commercial fish species population. The River is characterized in this
Carrasobarbus luteus and Cyprinus carpio. region by high growth of plants (Nile Flower)

on both sides. While the third station is the
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second substation of the Tigris located within
3 km in the latitude (33, 11, 55") and
longitude (44, 29', 25"). Also this station is
characterized by agricultural fields and
villages on the banks of the River. The River
in this area with increased width and presence
of some small stream which get the waste from
around agricultural fields.

Hahdnd

Al-Manmudiyah

Hamri and four length groups of common carp
with 10 cm for each length group.

Extraction of heavy metals from fish: Fish
specimens for every station were dissected
(gills, muscles, liver and kidney), about 50g of
native organs were taken into crucibles and
washed with distilled water and placed on
clean individual marked slides and in oven at
70 °C for 24 hr. Pb analysis was determined
by using flame atomic  absorption
spectrophotometer (FAAS), according to
methods described by (5). Data were analyzed
using General Linear Model (GLM) in SAS
program (6). One-way and two-way ANOVA
with Least significant differences (LSD), and
assess significant difference among means.
P<0.05 was considered statistically significant.

Results and Discussion

Figure, 1: Map of Tigris River showing the sampling
stations.

Extraction of heavy metals from filtered
water was made by taking one liter of monthly
water sample filtered by Millipore filter papers
(0.45 pm). These filter papers were washed
with hydrochloric acid (5%), followed by de-
ionized water and dried at 60 °C for 24 hrs; the
filtered water was transferred to a beaker then
acidified with 5ml of concentrated nitric acid.
The sample was allowed to cool and then
transferred to 50 ml volumetric flask. The
solution was kept in clean polyethylene flasks.
Finally, the solution was ready for reading by
flame atomic absorption spectrophotometer
and the concentration of Pb was calculated
according to the equation as describe by (4).

Three stations were chosen on Tigris River
in Baghdad city for present study for a period
from November 2015 to April 2016. A total of
75 fish were collected for Hamri C. luteus and
82 specimen of common carp C. carpio for all
stations, then placed in clean boxes with ice
until it reached laboratory on the same day.
Fish were divided into three length groups for

The results in present study showed that the
concentration of Pb in water differed in the
three studied stations; concentration increased
especially in Nov.2015 compared with the
other months (Table, 1) The values of Pb
concentration at station 3 were 6.500 w1 in
Nov. 2015, while the results pointed out that
the maximum values recorded at station 1 in
Nov. 2015 and Dec. 2015 reached 2.500 and
2.145 /1 respectively, meanwhile station 2
recorded maximum value in Nov. 2015
reached 4.500. The lowest value was 0.01 ug/l
at station 1 in Feb. and Mar. 2016, while the
highest concentration in Nov.2015 was 6.50
pg/l at station 3. Statistical analysis showed no
significant differences (P>0.05) in dissolved
Pb concentration between all stations.

The concentration of dissolved Pb found in
this study considered relatively high when
compared with the findings of (7) on the
Euphrates River and (8) in upper region of
Tigris River. While, the study of (9) on the
AL-Garaf River showed that the mean
concentration of lead was higher than results
of present study.

Table, 1: Monthly variations of dissolved Pb p/l in water (mean = SE.) for all stations.

Month Nov. 2015 Dec.
Station

Pb 2.500 2.145 0.062
Pb 4.500 1.206 0.012

Pb 6.500 0.575 0.019

Jan. 2016

Fab. Mar. Mean +SE.

0.010 0.010 0.347
0.011 0.011 0.511

0.044 0.044 0.339

0.840+0.47
1.04+0.71

1.250+1.05

LSD

2.365

All differences are not significant at (P>0.05).
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According to length group of C. luteus
which illustrated in (Table, 2) the
concentrations of Pb in gills ranged from
40.88-42.38 pg/g in smallest and largest length
groups respectively in Station 1, while it
ranged between 58.79-59.51 pg/g in smallest
and second length group respectively at the
station 2, on the other hand station 3
characterized with concentration of Pb ranged
variety from 33.67 pg/g in smallest length
group to 34.18 pg/g in largest length group.
Results of statistical analysis showed no
significant differences (P>0.05) in Pb level in
gills among different length groups for each
station, or among the three stations during
studied period. Station 2 recorded highest
values of Pb in gills compared with the other
stations in different length group (Table, 2).
Concentration values of Pb in C. luteus are
also differed in muscles according to stations,
which ranged between 23.89-26.74 ug/g in
length group 1-10 cm at station 1, and between
37.32-39.75 pg/g and between 31.14-32.14
Mg/g in same length group at stations 2 and 3
respectively. Station 2 recorded highest values
of Pb in muscles compared with the stations 1
and 3 in different length group. Results of
statistical analysis showed no significant
differences (P>0.05) in Pb concentration in
muscles of C. luteus between different length
groups for each station, or among all stations
during studied period. The liver of C. luteus
revealed different concentration of Pb at the
three stations, the values ranged between
20.38-22.07 pg/g and between 43.21-44.74
Mg/g in first and third length group
respectively at stationsland 3 respectively,

while station 2 recorded highest values
compared with other stations which ranged
between 54.90 in length group 21-30 cm to
55.24 pg/g in length group 11-20 cm (Table,
2). Results of statistical analysis showed no
significant  differences (P>0.05) in Pb
concentration in liver of C. luteus among
different length groups for the three stations,
or among all stations during studied period.
The same situation are noticed in Pb
concentration in kKidney of C. luteus, the length
group 1-10 cm recorded lowest valve in all
stations with 40.47, 89.78 and 70.25 ug/g at
stations 1, 2 and 3 respectively, the highest
value was found in length group 21-30cm
reached 42.26, 93.19 and 71.40 pg/g at
stations 1, 2 and 3 respectively (Table, 2).
Results also showed that significant
differences (P<0.05) in Pb concentration in
kidney of C. luteus between different length
groups for each station or between all stations
during  studied period. The highest
concentration recorded of Pb in studied organs
of C. luteus at station 1 as the following
sequence: Gills > kidney > liver > muscles,
while station 2: kidney > gills > liver >
muscles, station 3 characterized as following
sequence: kidney > liver > gills > muscles.
The results of this study were higher than
those observed by (10) on Al-Masab Alamm
and (11) on Shatt Al-Arab River, while
coinciding with (12) on Diyala River, (13) on
Shatt Al-Hilla, (14) on Euphrates River and
(15) on Al-Gharraf River. Also the results of
Pb in current study was lowest than the results
of the international studies of (16) on Juru
River and (17) on Mudi River.

Table, 2: Concentrations of Pb ug/g (mean £SE.) in different organs of C. luteus according to length groups for

all stations.
Station Length group (cm) Gills Muscles Liver Kidney +SE.
1-10 40.88+18.56 23.8919.63 20.3845.50 40.47+16.44
11-20 42.15+19.65 26.11+10.61 20.4845.46 40.82+16.34
21-30 42.38+19.62 26.74+10.56 22.0746.53 42.26+16.90
1-10 58.79+24.52 37.32+15.62 55.23+26.64 89.78+43.83
11-20 59.61+25.04 38.18+15.27 55.24+26.55 91.82+44.47
21-30 59.51+25.17 39.75+16.12 54.90£31.51 93.19+44.36
1-10 33.67£15.72 31.14+12.63 43.21+13.45 70.25+42.88
11-20 34.18+£16.22 31.29+£11.76 43.74+22.29 70.86+43.19
21-30 33.99+16.24 32.14+12.28 4474122 47 71.40+43.15
LSD 58.16 36.82 60.08 105.13

All differences are not significant at (P>0.05).
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According to length group of C. carpio
illustrated in (Table, 3) the concentrations of
Pb in gills ranged from 49.07-51.02 pg/g in
smallest and largest length groups respectively
in Station 1, while it ranged between 55.90 in
smallest length group to 65.90 pg/g in both
length group 11-20 and 21-30 cm at the station
2. On the other hand, concentration of Pb in
station 3 characterized with ranged variety
from 45.05 pg/g length group 31-40 cm to
47.05 png/g in length group 21-30 cm. In the
same table the results showed that no
significant  differences (P>0.05) in Pb
concentration in gills between different length
groups for each station, or between all stations
during studied period, (Table, 3) showed that
station 2 recorded highest values of Pb in gills
compared with the other stations in different
length group followed by station 1.
Concentration values of Pb in C. carpio are
also differed in muscles according to stations,
which ranged between 25.32, 51.02, and 34.51
pa/g in length group 1-10 cm at station 1, 2
and 3 respectively to 27.02, 56.18 and 36.93
pa/g in length group 21-30 cm. The station 2
recorded highest values of Pb in muscles
compared with the stations 1 and 3 in different
length group. Results of statistical analysis
showed that significant differences (P>0.05) in
Pb residue in muscles of C. carpio between
different length groups for each station, or
between all stations during studied period.
The liver of C. carpio which exposed to
concentration of Pb are also differed according
to stations, its values ranged between 40.84-
44.84 pg/gin length groups 21-30 cm and 31-
40 cm respectively at station 1, and between
50.11 pg/g in length group 11.20 cm at

stations 2, and between 37.59-39.50 pg/g in
length group 1-10 cm and 31-40 cm
respectively (Table, 3).

Results of statistical analysis showed no
significant differences (P>0.05) in Pb residue
in liver of C. carpio between different length
groups for each station, or between all stations
during studied period. The same situation was
noticed in Pb concentration in kidney of
C. carpio, the length group 1-10 cm recorded
lowest value in all stations with 17.43, 61.65
and 32.32 pg/g at stations 1, 2 and 3
respectively, the highest value was found in
length group 31-40 cm reached 23.22, 70.13
and 39.71 pg/g at stations 1, 2 and 3,
respectively (Table, 3). Results of statistical
analysis showed no significant differences
(P>0.05) in Pb residual in kidney of C. carpio
between different length groups for each
station, or between all stations during studied
period. The highest concentration recorded of
Pb in studied organs of C. carpio at stationlas
the following sequence: Gills > liver >
muscles > kidney, while station 2: Gills >
kidney > liver > muscles, station 3
characterized looks like a sequence of station 1
as following: Gills > liver > muscles > kidney.
In the present study also Pb was accumulated
in the gills at higher concentration than in liver
and muscles. The highest concentrations were
found in the gills and liver followed by the
muscles (18). According to (19) toxicant
concentration, particularly heavy metals are
usually lower in the muscles than in the other
studied organs and the muscles are not always
a good indicator of the whole fish body
contamination. This can be explained by the
very fast rate of decontamination in this tissue.

Table, 3: Concentrations of Pb pg/g (mean +SE.)in different organs of C.carpio according to length groups for all stations

Station Length group (cm) Gills Muscles Liver Kidney +SE.
1-10 49.07+20.08 25.32+8.95 41.18+17.08 17.43+6.72
11-20 49.46+20.27 25.33+7.99 41.39+17.04 18.45+6.76
21-30 50.02+20.58 27.02+9.66 40.84+16.38 20.22+7.87
31-40 51.02+22.58 26.22+9.68 44.84+15.38 23.22+7.87
1-10 65.82+28.06 51.02+22.87 51.58+23.04 61.65+31.24
11-20 65.90£28.05 51.30£23.07 50.11+£23.49 62.45+£31.45
21-30 65.90£27.87 56.18+24.92 51.86+£24.65 66.13+£33.49
31-40 55.90+22.87 53.13+25.90 55.86+27.65 70.13+33.49
1-10 45.25+20.78 34.51+£15.49 37.59£17.52 32.32+13.94
11-20 46.88+21.09 34.91+£15.40 37.75£17.46 32.76x13.77
21-30 47.05+21.04 36.93+16.89 38.50+17.73 34.71+14.38
31-40 45.05+24.04 36.63+17.85 39.50+19.73 39.71+14.38

LSD 66.53 49.28 55.92 105.13

All differences are not significant at (p>0.05)



10.

The Iragi Journal of Veterinary Medicine, 41(1):43-48.

2017

References

Abdel-Baki, A. S.; Dkhill, M. A. and Al-
Quraishy, S. (2011). Bioaccumulation of
some heavy metals in tilapia fish relevant to
their concentration in water and sediment of
Wadi Hanifah, Saudia Arab. Afr. J. Biotech.,
10(13): 2541 -2547.

Moriarty, F. (1984). Persistent contaminants,
compartmental models and concentration
along food-chains. Ecol. Bull., 36:35-45.
Moulis, J. M. (2010). Cellular mechanisms of
cadmium toxicity related to the homeostasis
of essential metals. Biometals, 23(5):877-
896.

APHA. American Public Health Association
(1998).  Standard  methods for the
examination of water and waste water.13th
ed., New-York, Pp:1193.

Szkoda, J. and Zmudzki, J. (2005).
Determination of lead and cadmium in
biological material by Graphite Furnace

Atomic Absorption Spectrometry Method.
Bull. Vet. Inst., 49:89-92.

SAS. (2010). SAS/STAT Users Guide for
Personal Computer. Release 9.1. SAS
Institute.

Hassan, F. M.; Saleh, M. M. and Salman, J.
M. (2010). A Study of physicochemical
parameters and nine heavy metals in the
Euphrates River, Iraq. J. Chem., 7(3):685-
692.

AL-Lami, A. A. and AL-Jaberi, H. H. (2002).
Heavy Metals in water, suspended particles
and sediment of the upper-mid region of
Tigris River, Iraq, Proceedings of Intern.
Symposium on Environ. Poll. Control and
Waste Management, Pp: 97-102.

Al-Mayah, W.T. J. (2013). Effect of domestic
sewage on water quality of Al-Gharraf River
in Al-Haay City. M.Sc Thesis, Univ.
Baghdad, Coll. Sci., Irag. Pp: 124.
Al-Awady, A. A. (2011). Concentrations of
some trace metals in water, sediments and
two cyprinidae species in Al-Masab Alamm,
Al-Nassiriya - Irag. Ph.D. Thesis, Coll. Sci.
for Women- Baghdad University. Pp: 192.

11.

12.

13.

14.

15.

16.

17.

18.

19.

47

Al-Khafaji, B. Y. (1996). Trace metals in
water, sediments and fishes from Shatt Al-
Arab estuary north-west Arabian Gulf. Ph.D.
Thesis. Coll. Educa, Basra Univ. (In Arabic).
Al-Saadi, H. A.; Sulaiman, N. A. and Ismail,
A. M. (2001). On some limnological
characters of three Lotic water system,
Middle of Irag. J. Ibn-Al Hytham for Pure
and Applied Science. 3(4): 66-78.

Al-Imarah, F. J. (2002). Levels of trace
metals in the water of Shatt Al-Arab River
Mar. Meso. 16(1):257-265.

Farhood, A.T. (2012). Study the impact of
thermal power plant effluents in the
concentrations of some trace elements in
water and sediments and two types of aquatic
plants in the Euphrates River near the center
of the city of Nasiriyah — the south of Iraq,
M.Sc. Thesis, Coll. of Sci. Dhi Qar Univ.,
Pp: 138. (in Arabic).

Akbar, M. M. and Khazali, A. M. (2012).
Estimation of some heavy metals the
concentrations in water and sediments of the
Gharraf River. J. Scie. Thi Qar Univ., 3(3).
ISSN 1991- 8690.

Idriss, A. A. and Ahmad, A K. (2012).
Concentration of selected heavy metals in
water of the Juru River, Penang, Malaysia.
Afr. J. Biotechnol., 11(33): 8234-8240.
Kumwenda, S.; Tsakama, M.; Kalulu, K. and
Kambala, C. H. (2012). Determination of
biological, physical and chemical pollutants
in Mudi River Blantyre, Malawi. J. Basic.
Appl. Sci. Res., 2(7):6833-6839.

Coetzee, L.; Dupreez, H. H. and Vanvuren,
J.H.J. (2002). Metal concentrations in Clarias
gariepinus and Labeo umbratus from the

Olifants and Klein Olifants  River,
Mpumalanga, South Africa: Zinc, copper,
manganese, lead, chromium, nickel,

aluminium and iron. Water SA, 28:221-226.
Taweel, A.; SHuhaimi-othman, M. and
Ahmad, A. K. (2013). Assessment of heavy
metals in tilapia fish (Oreochromis niloticus)
from the Langat River and Engineering Lake
in Bangi, Malaysia, and evaluation of the
health risk from tilapia consumption.



The Iragi Journal of Veterinary Medicine, 41(1):43-48. 2017

Carrasobarbus luteus ¢ sead) (iSaud A8iaal iy g oleal) A (ol I 3uS 5 i
Ay g A Cyprinus carpio abddl st g
‘_,.b.\.aum.awuj ‘_,.mj\e.«.ul;dkd!m
E-mail: alrudalnv612003@vahoo com
Gl ey 305 ) 5 b ylandl 5 5ia% calaky daala o laul) alall IS ¢l ja¥l g !
dadal)

SO G yadl s )@4‘53 aba 1S 51 0aail 2016 Gl s 2015 d}y\ Crd e Baell A Hall sda ;u_);\
Jarina) 385 ¢ LGN <) dm\wm 82}6)@‘45&*»&053}&4 75 geny 2ai Ande A Aad el e Glass
slaall & alia )5S 55 o)) Adlall dud all < pedal a8y a5 el ¢ alia ) 5 5 (el (3 Cildaal Slea
el aly cillanall an G Il Galea M1 38 55 8 4 sine (398 2sm 5 p2e ) aliil) < lal s el Ay 45 la
Al ) 3 ol b ddaae IS J)shY) aelase Calital (5 yeal) dSan 5 AS Olliae 5 aadle b Ay ine il
sy 43 e Al Adaaall b s 30 -21 Jshll de senal (5 jeall ASan & abia )l 38 S 4 giee 30l ) 25 s Ll
40-31 Jshll de sanal 2Ll o )\SI ASans 8 Ay sine <l 5 5 0 g 5 gl & yedal LS d Y1 Adaaall 3 skl de gane
Judeil) a6 Aanall (5 yenll A8 Al 8 pabia Sl 38 5 el Jas (35 Aasally 45 5lie 3000 Adasall aus
< 28 < el < K ) Juadl) 400 Aaad) il (i 8 aall < 20 < SN < aaadiall ;1Y)
S8 bl S A el cliaal) < andlal) < oSl < KI5V dudaally cailSs A0 ddasall Ll (Slasl)
uu‘w\ul;.uu.&‘; Q_AJY\M&S!\<QM\<LSS\<(»AM\ @y‘muwu)ﬂ‘)ﬁ}‘;&‘
0 S < OBlaall < Sl < aaBal) ,Lfgus,dghds‘qmu\w\mu GBlaall < 2l < KN < aaBlal)
S5 hugie (558 oo Db alaly all @llawl) s Al e ol 8 Galiall sy Adlall Gl jall il il g olial)
daall dabie 385 e el S Gala il 38 55 of il @ 8o lanl) cliael (4 Lae ST olall (& (alia )l
A0 7 sanall Lpallal)
Loaba ) ALE faleal) cadldd) oSl dlad (5 paaldl ASan sAalibal) cilalsl)

48


mailto:alrudainy612003@yahoo.com

