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The Independent Scientific Review Panel (ISRP) requested that we summarize previous studies showing that injected strontium or other materials in an adult appears in their offspring.  We have not found any other research testing whether injected strontium can be passed to progeny.  We did complete a thorough literature search of the Aquatic Sciences & Fisheries Abstracts (ASFA) database.  The Aquatic Sciences database series monitors over 5,000 serial publications, books, reports, conference proceedings, translations and more.  We also discussed this project with researchers specializing in otolith microchemistry (Dr. Ed Brothers of EBB Consultants and Dr. David Secor of the University of Maryland) at the American Fisheries Society Workshop on Analysis, Interpretation and Application of Fish Otoliths (Syracuse, NY – June 1-2, 2001).  Although these researchers had never heard of any studies injecting strontium in adults to mark offspring, they felt confident that this application of strontium marking would be successful.  

Although there haven’t been any known studies testing the uptake of injectable strontium, injectable erythromycin has been proven to pass into developing eggs as mentioned on page 3 of the 2002 funding proposal.  In fact, erythromycin remains in the ova of maturing females injected up to 60 days before spawning.  The following literature citings are just a sampling of studies that have used injectable erythromycin in this manner:

Armstrong, R.D., T.P.T. Evelyn, S. W. Martin, W. Dorward, and H.W. Ferguson.  1989.  Erythromycin levels within eggs and alevins derived from spawning broodstock chinook salmon Oncorhynchus tshawytscha injected with the drug.  Diseases of Aquatic Organisms 6:33-36.

Evelyn, R.P.T., J.E. Ketcheson, and L. Prosperi-Poorta.  1986.  Use of erythromycin as a means of preventing vertical transmission of Renibacterium salmoninarum.  Diseases of Aquatic Organisms 2:7-11.

Lee, E.G.H., and T.P.T. Evelyn.  1994.  Prevention of vertical transmission of the bacterial kidney disease agent Renibacterium salmoninarum by broodstock injection with erythromycin.  Diseases of Aquatic Organisms 18:1-4.

Moffitt, C. M. 1991. Oral and injectable applications of erythromycin in salmonid fish culture.  Veterinary and Human Toxicology 33:49-53.

Stoffregen, D.A., P.R. Bowser, and J.G. Babish.  1996.  Antibacterial chemotherapeutants for finfish aquaculture: a synopsis of laboratory and field efficacy and safety studies.  Journal of Aquatic Animal Health 8:191-207.

Haukenes, Alf H. and Christine M. Moffitt.  1999.  Concentrations of erythromycin in maturing chinook salmon after intraperitoneal injection of one of two drug formulations.  Journal of Aquatic Animal Health.  11:61-67.

We know of no studies where injected strontium has been tested in a manner similar to erythromycin; however, Kalish (1990), Reiman et al (1994), and Zimmerman and Reeves (2000) has shown that ambient environmental strontium does pass into developing eggs.  This is because strontium has a similar ionic radius and identical valence to calcium.  For this reason strontium isotopes are naturally incorporated into fish tissues throughout their lives.  This knowledge allows us to infer the probable success of the proposed study; but this is primary research and the precise results can not be predicted.  The ISRP commented that there is a need to demonstrate that exploratory work has shown strontium injected into adults will transfer into maturing eggs -– this proposal will be funding that exploratory work.

The ISRP also mentioned the possibility of using exotic markers such as europium.  The physiological uptake of strontium has been well studied; therefore, this makes strontium the logical first choice to begin trials. This proposal does not preclude the possibility of using other elemental isotopes as markers; however, the testing of multiple elemental markers is beyond the scope and feasibility of this initial study.  The primary objective of the 2002 funding proposal is to develop a tool to be used as a progeny marker, not to determine the relative absorption of a host of elements and compounds.  Additionally, because we plan to utilize the developed progeny marker in hatchery fish that could be consumed by anglers, there is a need to cultivate a positive public perception of the marker.  It would be much easier to convince the public of the marker's "benignness" if it were composed of an element that occurs naturally in fish and the environment, such as isotopic strontium.  Exotic elemental markers and radioactive nucleotides would not likely be accepted by the public.  Also, we know that strontium has been used safely to mark trout destined for human consumption (Guillou and de la Noue, 1987).  We would not have the same comfort level if using exotic elements.
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