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Introduction: In Iran and other parts of the world, few studies have investigated the
accumulation of heavy metals in the human food chain and the interrelationship between
parasites and their hosts. The present study aimed to investigate the effect of parasitic
relationships and food chains on the health risk associated with the accumulation of lead,
cadmium, and copper due to the consumption of pike-perch (Sander lucioperca) in the
Sattarkhan Dam (Ahar County, East Azerbaijan Province).

Materials & Methods: Field sampling was conducted from April 2022 to December 2024.
A total of 77 samples, including 28 adult pike-perch, 25 intestinal tapeworm samples, and
24 gammarids (Amphipoda), were collected from different areas of the dam using gill nets.
Parasites were identified to the genus level using valid identification keys. After tissue
digestion, the concentration of heavy metals was measured using atomic absorption
spectrophotometry. Health risk assessment was performed by calculating the EDI, THQ,
CR, and %TDI indices.

Results: The mean total length, total weight, and age of infected fish were 52 cm, 550 g,
and 3.9 years, respectively. The tapeworms isolated from the intestines of infected fish
belonged to two genera of the order Cestoda: Proteocephalus and Caryophyllacus. The
results showed that, except for copper, the concentration of other metals in the muscle tissue
of uninfected fish was significantly higher than in fish infected with parasites. The
concentrations of lead and cadmium in uninfected fish (0.31 and 0.47 pg/g dry weight,
respectively) were higher than in infected fish (0.20 and 0.30 pg/g). Metal concentrations in
the tapeworms were significantly higher than in their hosts and in gammarids. The EDI,
THQ, and CR indices for metals in infected fish were 36-45% lower than in uninfected fish.
Conclusion: Consumption of pike-perch from this area poses an acceptable non-
carcinogenic risk (Total THQ < 1), but the carcinogenic risk, especially for cadmium,
exceeds the permissible threshold (1 x 107¢). The presence of intestinal tapeworms reduces
this risk by approximately 36-45%. These findings highlight the importance of considering
host-parasite relationships in health risk assessments and the monitoring of aquatic
ecosystem pollution.
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Table 1: Biological characteristics of the studied pike-perch
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P Weight (g)  Length (cm) (Year)
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Table 4. Mean concentrations of heavy metals in Gammarids,
Pike-Perch, and Cestode Parasites

Lead Cadmium Copper

Animal Groups (Pb) (Cd) (Cu)

Gammarids (n=24) 0.13 +£0.008 0.14 + 0.005 523+0.2

Infected Pike-Perch

1 020+0.017  030£0.02  42+0.18
(n=16)

Cestode Parasites

(n=25) 0.29+0.014 0.37+0.011 49+0.12
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Table 5: Statistical comparison (Kruskal-Wallis) of heavy metal concentrations in Gammarids, infected Pike-Perch, and Cestode parasites

Variable Significant Comparisons (p< 0.05)

Overall Result

Lead (Pb) Concentration

Gammarids > Fish
Parasites > Fish
Gammarids ~ Parasites

Copper (Cu) Concentration

Parasites > Fish > Gammarids
Cadmium (Cd) Concentration Parasites > Fish > Gammarids

Highly significant difference between groups (H=32.15, p <0.001)
Highly significant difference between groups (H=28.43, p <0.001)

Highly significant difference between groups (H=18.72, p <0.001)

sl el Gl (THQ) 215l juw jué b 23
b oaad )l oS 39 |l 58 09,5 90 8 0 Ol cales
THQ (Jlo(nl b el (S S a0 6l Jod JB 0l oo
ssba (IFOV) Sl a3l sla oale sl (Egomms Jas asls) JS
saiaolis a5 39 (+IYVY) oogll slaale 5| 5L o5 LG
33 el US| 9> 50 aliolb e Sl s0s,e YA/F ials
ebls THQ )0 1) vt (3353 Gl pouodlS calies I5l8
5 o slp 23S Rl (CR) @liplb pw yhs Sb5)
lr GB 9 2liolb o St g902m0) JTCR S dslona pgedls
FIVYAX) + T ongll gla salo gl gA/TY VXY 78 JSSI 03lé sl alo
ol ) Rl g 0 2ol s Jlas gae,0 VF alSaS oy,
oty Sy 55 (LA G ) e g pgedlS amo o
Vi) o7 bl 5 5 i CR polie a8 0pl @ ax g5 b casls S
b 4S5 )3 a5 BB il pw et wisg:

30 e ol 1 LU Cwodlw Sy (25, s
Syas gly sasli ! (EDD 4l 39, Cdb 5o ¢l juo :dguw o2lo
09,5 93y ;0 Sl asa (sl Bl (nl &5 was oo LS ale
ol Slde cn i i Jgazr Gebo ol (TDD) 2y polie 5l S
FAVIY T 4 51036 sla cale 1048 Canl o 4 bgs o jasLis
wlie EDL (6581 o) o0 595 59 o 039 pS S 2 o5 s
sleple @ly EDI jolis oS (5 5bar g l3ls clale (ool
Ao, QD FEIV YOIV o g 300l o s (50 s iy 00]]
@ S Sran doys dnule S ST W36 o ole 5l S
TDI/. ggamme olo lis golive zuls 505 (TDI) ailyg; jlre 9>
sl ple ;0 g ao, YV S a8 sl ale ;o 518 4w sl
Kl jga> o]y w2g BB uals a5 05 do )0 VWIFY ool
QBB ol ;o pgeedlS 4 by TDIL ()3 i a2 oo L
S (duo,0 A7) K

Sl 4=lg0 Jals 0 dgiunw s I cdadlro i 1 Bgmw (Blo 4O (o (pguodlS (o pw) S O 8 oM S Ly F s
Table 6: Health risk assessment of heavy metals (lead, cadmium, copper) in Pike-Perch: Protective role of Cestode parasites in reducing
human exposure
Groups Heavy Metals EDI* (mg/kg/day) TDI** %TDI THQ*** CR*#**%

Uninfocted _ Lad (PD) 1.594 x 10 0.0035 455 0.106  1.355x10°
Pikopore  Cadmium (Cd) 2417 x 10 0.0025  9.67 0242 9.185x 107
Copper (Cu) 4371 x10° 0.05 8.74 0.109
Infocted Lead (Pb) 1.029 x 10 0.0035  2.94 0069  8.747x10°
Piloporch,  Cadmium (Cd) 1.543 x 10 0.0025  6.17 0.154  5.863x10°
Copper (Cu) 2.16 %107 005 432 0.054

*EDI: Estimated Daily Intake, **TDI: Tolerable Daily Intake, ***THQ: Target Hazard Quotient, ****CR: Carcinogenic Risk
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