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Trace metals, naturally occurring elements, can negatively affect biota at low
concentrations due to their persistence and bioaccumulation in the food chain.
This study assessed the environmental pollution status of eleven trace metals (Al,
Cd, Co, Cu, Cr, Fe, Mn, Ni, Pb, V, Zn) and arsenic using ICP-MS. This study also
assessed the immune status of catfish by analyzing blood cells (WBC, RBC, Hb) and
microflora. Samples were collected from the upper and lower Ruvu, Rufiji, and
Matandu Rivers and a pond near Java-Saadani, in Tanzania. An experimental
exposure study with Cd stress on the blood cell population and functioning was

also conducted.

The results showed low to moderate pollution levels, with nickel posing the least
ecological risk. Trace metal concentrations in catfish tissues were within
WHO/FAO/EU limits. The Target Hazard Quotient (THQ) and Hazard Index (HI)
were <1, indicating low risk. Trace metal concentrations in catfish tissues were
within WHO, FAO, and EU limits. The Target Hazard Quotient (THQ), Hazard Index

(HI), and carcinogenic risk were low, indicating minimal risk to the biota.

In-vivo blood parameters varied by site, with lower Ruvu showing the highest
values: WBC (37.32 x 103 cells/pl), RBC (1.4 x 10¢ cells/pl), Hb (6.04 g/dl).
Microflora load was highest at lower Ruvu (405 x 108 CFU/ml).

Experimental cadmium exposure reduced WBC and RBC counts, increased cell
fragility, and impaired phagocytosis. WBC counts in control tanks remained stable
(28.8 to 32.0 x 103 cells/pl), but in the treatment group, they progressively
decreased (18.7 to 32.0 x 103 cells/pl in week 1, 13.5 to 29.8 x 103 cells/pl in
week 2, 9.6 to 28.8 x 103 cells/pl in week 3). RBC counts declined from 1.9 x 10¢
cells/plin week 1 to 1.2 x 10¢ cells/pl in week 3, while Hb dropped from 9.3 g/dl
to 5.0 g/dL.

Continued monitoring of trace metals is recommended to detect early pollution

signs.
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