Abstract

La Famiglia Medici ebbe un ruolo fon-
damentale nella nascita del Rinascimen-
to italiano grazie al mecenatismo nei
confronti di artisti, architetti e scienzia-
ti. Molti membri della famiglia furono
sepolti nella Basilica di San Lorenzo,
dove nel 2010 vennero recuperati resti
umani e orci per 'imbalsamazione con-
tenenti organi interni appartenenti alle
ultime generazioni dei Granduchi di
Toscana. I campioni prelevati dagli orci
furono analizzati presso 'Universita del
Nebraska-Lincoln mediante tecniche
archeoparassitologiche. Le analisi non
hanno evidenziato tracce di parassiti
intestinali, e tale assenza risulta insolita
rispetto ad altri resti europei dello stes-
so periodo, generalmente caratterizzati
dalla presenza di infezioni parassitarie.
Le possibili spiegazioni comprendono
sia condizioni tafonomiche sfavorevoli,
sia aspetti legati allo stile di vita privile-
giato, all'igiene e all’alimentazione della
Famiglia Medici.

Parole chiave archeoparassitologia,
Firenze, Toscana, Medici, parassiti,
tafonomia.

The Medici family played a central role in
the Italian Renaissance through the pa-
tronage of artists, architects, and scientists.
Many family members were buried in the

Basilica of Saint Lorenzo, where human
bl

remains and e ing jars ¢

internal organs were exhumed in 2010
during a research project. Samples from
Jjars belonging to the last generations of the
Grand Dukes of Tuscany were analyzed
ar the University of Nebraska-Lincoln
using archaeoparasitolog
methods. No evidence of intestinal para-
sites was identified. This absence is unusu-
al compared with other European remains
Jfrom the same period, which commonly
show traces of parasitic infection. Possible
explanations include unfavorable tapho-
nomic conditions as well as the privileged
lifestyle, hygiene, and dietary habits associ-
ated with the Medici family.
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he Medici family of Florence, Italy, secured their place in history by de-

veloping Italy’s first bank and using their wealth to support a wide va-
riety of artists and scientists including Michelangelo, Donatello, Botticelli,
Leonardo Da Vinci, and Galileo. The family’s financial support of sculptors,
painters, scientists, and architects was essential to the birth of the Italian
Renaissance. In life, members of this family were among the wealthiest and
most powerful people in Tuscany, particularly in their home city of Flor-
ence'.
The Medici family became influential under the leadership of Cosimo di
Giovanni de’ Medici (also known as Cosimo the Elder or Pater Patriae)
in the early part of the 15th century. Despite Florence operating under the
guise of a republic, the Medici family financed and controlled much of the
city’s government, making them the most powerful nobles in Florence. In
fact, Pope Pius II described Cosimo as being “a king in all but name and
ceremony . The Medici lost and regained their political power at various
times during the 15th-18th centuries until the House of Lorraine finally
seized control in 1737 following the death of Gian Gastone de’ Medici.
The Medici family tree had two major branches. The first, sometimes
known as the “senior branch”, held the descendants of Cosimo the Elder
and terminated with the assassination of Alessandro de’ Medici in 1537. The
second branch is often referred to as the “junior branch” or as the branch of
the Grand Dukes of Tuscany*. Members of the second branch extend from
Cosimo I de’ Medici, the second Duke of Florence and first Grand Duke
of Tuscany, to Gian Gastone de’ Medici, the last Grand Duke of Tuscany.
In 2011, mummified remains of Medici family members were recovered
from 10 embalming jars exhumed from the Old Sacristy of the Saint Loren-
zo Basilica, Florence, Italy. The jars had been used during the embalming
process to hold organs, visceral fragments, and textiles used for prepara-
tion of the bodies’. Human remains from embalming jars have provided
evidence of parasitism in other studies®, thus the Medici’s embalming jars
appeared to be good candidates for archacoparasitological source materials.
The samples contained visceral fragments, intestinal residues, and textiles.

! FORNACIARI et alii 2008.

2 STRATHERN 2005.

3 Ihidem.

* FORNACIARI et alii 2008.

> MariNnozz1, Fornaciart 2005; Lippr 2006; FORNACIARI ez a/ii 2008.
® HARTER et alii 2003.
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Samples were taken from these jars and sent to the University of Nebras-
ka-Lincoln for archaeoparasitological analysis.

These samples represented remains from at least two prominent members of
the Grand Dukes of Tuscany branch of the Medici family. The remains of
Vittoria della Rovere and her granddaughter Anna Maria Luisa de’ Medici
were identified on some of the jars that retained their labels. Samples from
unlabeled jars possibly represented other individuals belonging to the Medi-
ci family, but unfortunately the names of these individuals were lost to time.
It is also a possibility that the unlabeled jars may have contained additional
material from either Vittoria della Rovere or from Anna Maria Luisa de’
Medici’.

Vittoria della Rovere was married to Ferdinando II de’ Medici, Grand Duke
of Tuscany, who reigned from 1621-1670. Their son, Cosimo III de” Medici,
Grand Duke of Tuscany, had the longest reign of any of the Grand Dukes
of Tuscany (lasting 53 years). Cosimo III was the father of Gian Gastone
de’ Medici, the last of the Grand Dukes of Tuscany (1723-1737), and Anna
Maria Luisa de’ Medici, who was the last scion of the Medici bloodline®.
These two women lived at a time when the Medici dynasty was coming to
an end. They both must have had an understanding of the dangers of their
circumstances given the family’s history was full of both attempted and suc-
cessful schemes, coups, and assassinations. The political instability as well as
the affluence of the Medici may have played a role in the health statuses of
these two women and other members of the Medici family.

Understanding the state of health among the Medici can give insight into
how affluence affects public health. Many recent studies have addressed the
health status of the Medici by looking at the presence or absence of a variety
of diseases’. In the present study, the remains of Vittoria della Rovere (Lab
#8; Jar #10), and Anna Maria Luisa de’ Medici (Lab #12; Jar #2), as well as
a number of unmarked remains that may have belonged to either of these
women or to other Medici family members (Lab #1-7 and #9-11; Jar #1
and #3-9) were analyzed for the presence of helminthic parasites that are
typically found in European archaeological contexts. A number of studies
have demonstrated the ubiquity of geohelminth parasites, such as Ascaris
lumbricoides and Trichuris trichiura, in European archaeological contexts'.
The well-documented ubiquity of these parasites demonstrates the sanita-
tion issues that affected people living in European societies over a period of
at least several hundred years.

7 Lirpr 2006.

8 STRATHERN 2005.

9 VILLARI et alii 2009; FORNACIARI et alii 2010; GIUFFRA et alii 2011a, 2011b; GIUFERA et alii
2015.

10 JonEes 1985; Kumm et alii 2010; REINHARD, Pucu 2014; SEARCEY et alii 2013.
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Materials and Methods

Upon arrival to the University of Nebraska-Lincoln, samples from the em-
balming jars were examined. First, the types of remains present in each sam-
ple were determined (Table 1). Samples were grouped by content type in-
cluding intestinal residue, insects, textile, powder, and miscellaneous tissue.
Samples were weighed before being rehydrated in a 0.5% trisodium phos-
phate solution for 24 hours. Samples were treated with Lycopodium spore
tablets (1 tablet/gram of sample), from Batch # 124961 (Table 1). Each tablet
contains approximately 12,500 Lycopodium spores. Tablets were dissolved in

hydrochloric acid (HCI) prior to being added to the samples'.

Table 1. Medici sample contexts, weights, and Lycopodium tablet dosages.

Lab # Jar # Material Type Weight (g) Lycopodium Added
1 3 Textile 0.83 12,500 spores (1 tab)
2 4 Textile 0.54 12,500 spores (1 tab)
2A 4 Miscellaneous Tissue 2.22 24,000 spores (2 tabs)
3 5 Intestine/Insects 2.68 37,500 spores (3 tabs)
4 6 Food/Insects 1.30 12,500 spores (1 tab)
5 7 Insects 0.36 12,500 spores (1 tab)
6 8 Powder 2.71 37,500 spores (3 tabs)
6A 8 Miscellaneous Tissue 3.35 37,500 spores (3 tabs)
7 9 Food/Textiles/Insects 4.84 62,500 spores (5 tabs)
8 10 Food/Residue/Insects 291 37,500 spores (3 tabs)
9 la Intestine 0.79 12,500 spores (1 tab)
10 1b Intestine 1.97 24,000 spores (2 tabs)
11 lc Intestine 0.74 12,500 spores (1 tab)
12 2 Intestine 591 37,500 spores (3 tabs)

The samples were rinsed with distilled water over a 250-micron mesh screen
into a clean, glass beaker. Following screening, macroscopic remains were
transferred from the mesh screens onto circles of filter paper, labeled, and
left overnight to dry. The dried macroremains were later examined for die-
tary residues using an Olympus SZ-PT dissection microscope.

After a thorough rinsing, the liquid reserved from screening was concentrat-
ed via repeated centrifugation. The concentrated remains were analyzed for
the presence of parasites. To perform these analyses, examination slides were
created by mixing a small amount of concentrated material from a sample
with a drop of glycerin on a clean, glass microscope slide and topping the
wet material with a glass cover slip. Slides were examined for parasite eggs
and starches via light microscopy using Fischer Scientific Micromaster com-
pound microscopes.

' STocKMARR 1971; KumM et alii 2010, ProMBINO-MASCALI et alii 2013.

33



Jounica J. Morrow, Dario PromBINO-MascaLl, DoNaTeLLA Lippr, KARL J. REINHARD

Parasite egg concentration values are typically calculated using the following
formula: Egg Concentration = [(p/m) x al/w, where p is the number of par-
asite eggs counted, 7 is the number of marker grains (Lycopodium spores)
counted, # is the number of marker grains added to the sample, and w is the
total weight of the sample prior to rehydration.

Upon examination, slides yielded no parasites, thus a concentration method
was employed on the samples. This method is known as zinc bromide (ZnBr,)
flotation. To begin, each of the samples was transferred into an appropriate-
ly labeled 12mL glass centrifuge tube. The samples were filled with distilled
water and centrifuged for 40 seconds before decanting. The pellets were dis-
aggregated using a Vortex stirrer and wooden applicator sticks. Meanwhile,
a 150mL glass beaker was given a small amount of hydrochloric acid (HCI).
The beaker was then filled with about 130mL of ZnBr, (specific gravity = 2.0).
Each of the centrifuge tubes was topped with 5-6mL of ZnBr, and was subse-
quently stirred using a wooden applicator stick. The samples were centrifuged
for ten minutes. Following centrifugation, the upper plugs were removed from
the tubes using glass Pasteur pipettes and placed into 50mL beakers labeled
with each sample’s lab number. Distilled water was dribbled down the sides of
the centrifuge tubes to collect any clinging microfossils before being pipetted
into the appropriate beaker. After all of the floated material had been removed
to the 50mL beaker, distilled water was added to each beaker until the liquid
contents reached 50mL in volume. These samples were concentrated via cen-
trifugation into clean 12mL centrifuge tubes. Afterward, examination slides
were prepared and examined as described above.

After again being unsuccessfully at recovering parasite eggs, another meth-
od for parasite concentration was employed. A 2-3mL aliquot of each sam-
ple was added to a 15mL glass centrifuge tube with a beveled edge. The
centrifuge tube was filled with Sheather’s solution until a slight inverted me-
niscus was created. At this point, an 18mm X 18mm cover slip was placed
on top of the inverted meniscus. The centrifuge tube was left for 5 minutes
to allow the sugars to adhere to the coverslip. After five minutes, the tube
was inverted to mix the contents and subsequently centrifuged for 30 sec-
onds. The cover slip was then removed from the centrifuge tube and placed
directly onto a clean, glass microscope slide. This process was repeated for
each sample and slides were examined once more.

After parasite analyses, half of the remaining processed material was ar-
chived and the other half was further processed for palynological analysis.
Standard archival techniques were used prior to the samples being deposited
in the collection of mummy parasite preparations housed at the University
of Nebraska-Lincoln. Results of analyses examining the starches, pollen,
and macrofossils of dietary significance from these samples are not presented
in the current study.
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Results

The samples analyzed reflected a variety of contexts (Table 1). Macroscopic
analyses revealed a great deal of taphonomically significant insects. These
included flies and beetles representing several taxonomic families. Though
not directly important for parasite work, results from the macroscopic anal-
yses are indirectly important for establishing the preservation status of the
samples used in this study. Thus, we report here the discovery of a diversity
of flies (Order Diptera) and beetles (Order Coleoptera) from these samples.
Additionally, most samples contained mites or mite eggs, some with con-
centrations in excess of 1,000 mites/gram. These samples exhibited mite
evidence in the form of heads, bodies, eggs, and a few complete specimens
(Table 2).

Despite employing multiple archacoparasitological techniques, not even
traces of parasites were encountered during the analyses of these samples
(Table 2). Rigorous attention to details during processing and slide exam-
inations coupled with the utilization of multiple parasite concentration
techniques decreases the likelihood of these results being a consequence of
methodological error. Therefore, it can only be reported that none of these
samples presented any evidence of parasites.

Table 2. Microfossil counts from Medici embalming jar samples.

Sample Lycopodium
Lab# | Weight (g) Counted/Added Parasites Other Microfossils
1 0.83 70/12,500 None Mite eggs (n=12); mite heads (n=11)
2 0.54 N/A None Single mite head
2A 2.22 212/25,000 None None
2.68 273/37,500 None Mite eggs (n=157); mite heads (n=59)
4 1.30 168/12,500 None None
0.36 136/12,500 None Mite eggs (n=8-12)
6 2.71 282/37,500 None Mite eggs (n=76); miscellaneous mite parts
6A 3.35 595/37,500 None Mite eggs (n=20); two mite bodies
7 4.84 70/62,500 None Mite eggs (n=56); one mite head
2.91 119/37,500 None Mite eggs (n=12); two mite bodies
9 0.79 51/12,500 None Single mite
10 1.97 63/25,000 None Single mite; fungal hyphae/conidia
11 0.74 52/12,500 None Fungi hyphae/conidia
12 591 51/37,500 None Two different species of mites (n=5); Fungal
hyphae/conidia
Discussion

As none of the samples examined presented any evidence of parasites, there
is little that can definitively be said for the state of parasitism amongst the
last few generations of the Medici family. It is uncommon to find a complete
lack of parasite evidence from human remains dating to this time period in
Europe. A variety of helminths are typically found in abundance from me-
dieval and historic archaeological materials recovered from this part of the
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world, most often including Ascaris lumbricoides and Trichuris trichiura®.
What is most interesting is not that parasites were not found in abundance
amongst the Medici, but that not even trace amounts of any type of para-
site were encountered. Even in poorly preserved European samples, one can
often find trace amounts of parasites resulting in what may have been artifi-
cially low parasite concentration values due to taphonomic factors.

The complete lack of parasites may be explained by a number of taphonom-
ic factors affecting the preservation of parasite evidence. The samples were
found to have a diversity of decomposer insects including beetles and flies
representing several families. The presence of these insects indicates that the
jars from which the samples came were not well-sealed. Thus, any parasite
eggs that may have been present in our samples at the time that they were
placed into the jars may not have preserved well due to environmental con-
ditions within the jar, leaving behind no parasite evidence.

Some samples also yielded a great abundance of mites upon microscopic
examination. Certain types of mites may have negative effects on parasite
concentration values due to mite ingestion of helminth eggs. In life, many
types of oribatid mites actively feed on parasite eggs and play the role of
intermediate hosts in parasite life cycles'. Unfortunately, little research has
been conducted assessing the ecological interactions of decomposer mites
and parasite eggs in archaeological contexts, so it is difficult to understand
how mite presence may affect parasite egg concentration values. Interesting-
ly, Kumm and colleagues® demonstrated the coexistence of some types of
mites alongside high concentrations of 7. trichiura eggs. Though taphonom-
ic importance of mites found in archaeological contexts has yet to be fully
explored, it is worth noting that the mites found among the samples in the
present study may have had an adverse effect on the researchers’ abilities to
recover evidence of parasitism.

It is also important to note that the chemical changes to the environment
within the jars could have had an effect on the preservation of parasite eggs.
Oils, vinegars, and other solutions used in body preparation may have con-
tributed to the physical breakdown of parasite eggs. Most of the mite evi-
dence recovered during analyses presented as mite heads (capitula) rather
than mite bodies in their entirety. This could point towards a chemical en-
vironment within the jars capable of degrading chitin, a material also found
in some parasite eggs, and potentially capable of degrading lipids and other
biological components of parasite eggs.

The lack of parasitism may also be attributed to the Medici’s affluence.
Members of the Medici family undeniably had better access to the latest
medical advancements. As patrons of the sciences for generations, this fami-
ly not only could afford the best physicians: they also contributed financially
to the progression of medical technologies. Namely, the family financed the
first botanical professorship and the first botanical gardens on the European
continent, thus facilitating the medical community’s ability to better un-

12 Jongs 1985; Kumm et alii 2010; REINHARD, Pucu 2014; SEARCEY et alii 2013.
13 Katks, RUNKEL 1948; DENEGRI 1993.
4 KumM et alii 2010.
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derstand the medicinal value of various types of plants”. It would stand to
reason that the members of this family would have access, especially by the
1600s-1700s when Vittoria della Rovere and Anna Maria Luisa de’ Medici
would have been alive, to the cutting edge of anthelminthic herbal remedies.
Palynological analyses of these samples (data not presented in the present
study) revealed an abundance of pollen belonging to the Myrtaceae family
in a jar containing viscera from Vittoria della Rovere. Members of the Myrt-
aceae family, which possess vermifugic properties, have long been known for
alleviating gastrointestinal disorders'. Eucalyptus globulus, one member of
this family, is a well-documented Chinese herbal remedy for treating intesti-
nal helminths". It is probable that the Myrtaceae pollen grains found in the
analysis of this jar belonged to Syzygium aromaticum, colloquially known as
clove. Cloves were used as a means of improving peristalsis and were pre-
scribed for gastrointestinal issues. Aggregates of the Myrtaceae pollen found
during palynological analysis of this sample suggest that either the buds or
flowers themselves were ingested purposefully as opposed to being environ-
mental contaminants. It is highly probable that Vittoria della Rovere was
taking an herbal medication composed largely of cloves to treat some form
of ailment just prior to her death. It is possible that this medical treatment
may have been administered in response to a parasitic infection.

The Medici family may also have had access to cleaner water and food
sources than the common people of Florence. The family had as many ene-
mies as they had supporters because of their political standing in Florentine
society. Coups and assassination attempts were a constant threat after a few
had been successful in the Medici’s past (e.g., the Pazzi conspiracy and as-
sassination of Giuliano de’ Medici in 1478, the expulsion of the Medici in
1494, and the assassination of Alessandro de’ Medici in 1537). In response
to potential threats, some members of the family may have been somewhat
reclusive. Additionally, many members of the family were afflicted with dis-
eases such as gout, syphilis, and mental disorders, which kept some family
members from regularly mingling outside of their home. Particularly rele-
vant to this study are the afflictions of the contemporaries of Vittoria della
Rovere and Anna Maria Luisa de’ Medici, such as the psychological issues
of Gian Gastone de’ Medici. Gian Gastone’s mental condition worsened to
the point that rumors of his death circulated pre-maturely since he ceased to
make public appearances'. Such behaviors reduced the risk of exposure to
contamination associated with urban European settings during the Medici
era. Furthermore, the Medici likely had access to imported, exotic foods,
and they had people to clean and prepare those foods. This may have also
reduced their risk for contracting a wide range of local parasites.

Limited exposure to infection potentials would account for finding no para-
sites in the remains of members of this family. Being shielded from the filth
of less affluent members of society protected the Medici in more ways than

15 STRATHERN 2005; Lirrr 2007.
16 DE NATALE, PorLio 2012.

'7 FERRIS, ZHENG 1999.

18 STRATHERN 2005.
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simply reducing the threat of losing their lives; it may have protected them
from contracting parasites. However, this sheltering was not always good for
the Medici, especially for the children. A recent study shows that sheltering
children coupled with fashions leaving the skin unexposed to sunlight likely
led to instances of rickets among affluent children. Cases of rickets have
been documented as a common occurrence among Medici children®. This
study supports the notion that Medici children were somewhat sheltered,
which may also have protected them from contracting parasites.

In conclusion, the lack of parasites from these Medici samples can be ac-
counted for by a variety of factors. Most likely, the family’s social status
led them to have fewer parasites than the average person living in Florence
around the same time. The Medici family members had access to the best
medical professionals of the day and a pharmacopeia of vermifugic medi-
cines in the event of contracting parasitic helminths. Additionally, isolation
from people that harbored parasites taken together with access to more sani-
tary food/water sources greatly reduced their risk for contracting parasites in
the first place. If these people had managed to contract even trace amounts
of parasites, the preservation conditions for their remains may have allowed
for the destruction of any parasite evidence. Further archaeoparasitological
examinations of the Medici would be needed to conclusively assess the state
of parasitism among the members of this influential family; however, the
remains of the Medici have either been re-buried or are left undisturbed
within the Saint Lorenzo Basilica, leaving questions of parasitism among
them a mystery.
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