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Figure 5. Thinning of cortical bone and loss
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osteopenial®ll'3l, However, not all pathological disorders or oy Bk 1 g e (5008) Acadamc Physical manifestations usually show thinning of cortical
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markers depend on the individual surviving long enough for the

disease to spread to the bone, and have multiple factors in the osteoporosis is seen mostly in post-menopausal women,

development of disease Pll"!] (see Figure 1). Because diet and | while Type Il is correlated with age and is seen in both
pathology are intrinsically related, whether or not these men and women!14l.

pathological conditions affect stable isotope values is of interest

5). There are two types of osteoporosis; Type |
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BaCkgrOund Anemia

Stable isotope analysis uses the ratios of stable isotopes
from elements that have been preserved in bone and teeth
as chemical signatures, which can then be examined to
infer the diet of individuals, the location of residence or
migration, and the climatic condition when their tissues
formed!'?l, As many pathological conditions are influenced
by dietary health or changes in the diets of individuals,
stable isotope analysis presents a unique case where
researchers can indirectly investigate ancient health and
disease.

Anemia results from a variety of disease processes, and is
most often expressed as low hemoglobin concentration
below the normal values associated with sex and age!'sl.
Vitamin deficiencies, or hereditary anemias can result in
skeletal manifestations such as porotic hyperostosis or
cribra orbitalia when severe anemic conditions are
maintained over a long period!'®! (see Figure 7).

Recent research has shown that 8180 isotope
fractionation of respired CO, varies between individuals
with anemia and individuals without!®!. Subsequent
research building on this foundation investigated the 680
values of mice with sickle-cell hemoglobin compared to
mice with normal hemoglobin!'9l. Sickle-cell mice exhibited

Early workl®l demonstrated that bones with different
pathologies presented variable isotopic ratios between
normal and pathological bones of the same individual (see
Figure 2). However, these early studies were unable to

. L e s . O Type 1 (control) significantly lower bone 680 values than the control
deterrrvne o metho.d s ol patholog o2 |den.t|f|.cat.|on e - E population, indicating that sickle-cell anemia in human
stable isotope analysis due to the inherent limitations of - ® Type 3 (sickes)

populations may be identifiable from stable isotope

: : [11]
the isotopic data produced!'l. analysis (see Figure 8).
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Skeletal manifestations of dietary stress such as dental opyrig sevier

hypoplasia (see Figure 3) and harris lines on long bones

indicate growth interruption due to generalized stress. These are _ _ _ A _ _ _
sampling to identify specific physiological changes in

often attributed to |r?suff|0|er1t dietary intake, though there are the body due to the presence of pathological disease
many other factors influencing growth patterns, such as or stress.

psychosocial stress!sl.

The successful applications of stable isotope analysis
in the field of pathology as previously shown have
focused on targeted analyses and utilized selective

Future researchers interested in identifying
-\ pathological conditions from stable isotope values
:

Isotopic manifestations of dietary stress such as famine can
present specific patterns indicated by a sizable decrease in 8'°N
values and a smaller decrease in 8'3C values as shown by
Beaumont and Montegomery’s (2016) study (see Figure 4).
These results are supported through historical accounts, and
can pinpoint the time at which maize was introduced as a relief
food as indicated by steadily increasing 6C'3values!'l.

should focus on:

« Targeted applications

» Metabolic diseases that affect bone

* Analysis of childhood diet

) - G * Microsampling of tooth enamel
e e N S - Physiological processes of tissue formation

Figure 4. Incremental dentine isotope ratios of 8'3C and &'°N of juveniles from Kilkenny Union
Workhouse aligned with the estimated calendar year of life. The blue line denotes the introduction

of maize. Adapted from Beaumont, J., & Montgomery, J. (2016). “The Great Irish Famine: In addition to the above, future work should focus on

identifying starvation in the tissues of victims using stable isotope analysis of bone and . . .

incremental dentine collagen”. PLoS One, 11(8), 14. Copyright 2016 Beaumont and Montgomery. understandlng the mU|t|P|e key faCtOrS that ImpaCt the
development of metabolic disease (see Figure 1).
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