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,‘v ‘Very low metabolic
W energy (2-5% ATP)

-Impaired antioxidant
capacity (Heinz bodies)
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OXIda ress premature RBC
: | -9 FHemoglobin release &
-5_2:’4 e[ radatlon - tissue deposits
of Iron pigments(Hemosiderin)
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EREDITARY OVERLOAD
- Hemochromatosis (HFE mutations)
Most common U.S. genetic disorder
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All Ams:J black & Sumatran rhmos born
Of JJU‘ ht into captivity are affected
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“b’"' dy iron loads correlate with time
aptlww, reaching tenfold in 3-5 yrs
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Massive (>1,000x) overloads are common
among long-term captives




NECROPSY STUDIES (>60 rhinos, 5 sp.)
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~TRA SFERRIN SATURATION (%)
: FERRITIN (storage-protein complex)
Correlates with total body burden



Serum ferritin concentration (ng/ml)
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Serum ferritin concentration (ng/ml)
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NECROPSY PATHOLOGY

WHITE RHINO BLACK RHINO
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e Redox cycling of iron
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‘Increa sed virulence of microbes (TB)
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: Susceptibility to exotic organisms

Impaired white cell function
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= An an thropogenlc pandemic

Causes & Correctives....?
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BIO J\ﬁ ers VS. grazers'
JLJ 1in, fiber, phytates, phenols,

| osphate, L-mimosine, DHBA ?
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= ~§EN ETIC PREDISPOSITIONS

-~ Molecular regulators of iron:

Hepcidin, ferroportin,
hemojuvelin, HFE, TfR-2
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Blocks ferroportin channel
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J9EEI0F FERROPORTIN MODULATION
=4 Jr re‘* |cted flow of dietary
@ storage iron into plasma
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e "% IRON OVERLOAD DISORDERS
| (Hemochromatosis)
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SRPere Primodial atihosp RErE=Vo mcs,,gases
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Mok ,-\rr 'l# ObIC (reducmg) atmosphere

yicls BaC erla & eukaryotes arise

/ =H ';-.=:.= ue green algae & photosynthesis =
e oxygen ozone - terrestrial life forms

'«350‘:230 Miy.a: Oxygen = 35% > 15-21%
~-100 M.y.a. Modern mammals & birds arise
-50-60 M.y.a: Browser rhinos appear

-25 M.y.a: Savannah grasslands - grazers arise
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Blood ~e tains measureable |
1) —JH globm iron (~0.5g/L)
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, for new red cell production
Can be quantitatively monitored
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199 3" \_,\ O3k Conference s
1995: \ lth et al IZWM

IBBPEESTE L ouis Int’l Conference, AAZV
=200( r«*AAZV (Tapirs)

— 20 3 IRKA (Phlebotomy protocol)

—

- 2004: AAZV (Phlebotomy protocol)
: 2005/6. IRKA
2011: Orlando Conference

2012: JZWM Special Supplement
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13 r mng chute (?)
.. ; aff t me: training, performance

‘ Venesectlon supplies
: Laboratory monitoring
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o]\ STAINABILITY
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| 1 > POPULATION GROWTH
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JJ\JI EA ED - LIVER CIRRHOSIS -
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= 'PHLEBOTOMIES in PRECIRRHOTICS -
NORMAL LIFE SPANS
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LonQ"faJ‘J,.} Captives:
Decrease | oxm iron overburdens
In (u:,,,} quallty of life

Ljf C ~euthana5|a for organ
—fdysfunctlon/faﬂure
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J uvrﬂmJ s & Newly Captlve.
eV _t iron accumulation >

& il ease high quality of life
Extend life expectancy 20-30%

- Extend reproduction 1-2 cycles
Alter tipping point - sustainability




GEptivity, re\,\,ym— bhojog] a T —

OVET: iads (ISD) in browsers
Fror |ty causes cell & organ
§7sfur ction and increases
wruler ce of microorganisms
rlodlc phlebotomies can reduce
iron loads &/or prevent ISD in
young or newly captured animals
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Ay nev a..SCIentlflc tr_u@,dﬁsw'
hot'triumph by convincing
iiS’opponents and making
e wsee the light, but
r“ er its opponents
e entually die, and a new
generatlon grows up thatis

familiar with it.”
Max Planck
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