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Abstract

After a critical revision of the main results obtained on the hematic material of the Holy Shroud in Turin, this paper presents various news of both a macroscopic and 
microscopic nature. 

At a macroscopic level, news regarding the directions and position of blood and the probable presence of pulmonary fl uid are discussed. Also, the bloodstains on the 
left arm are examined to try to distinguish different kinds of hematic fl uid. 

At a microscopic level, three different types of blood are evidenced. Hypotheses have been formulated to distinguish pre-mortem and post-mortem blood and to 
distinguish erythrocytes on the basis of their different sizes. The presence of fi brin, earthy material, creatinine typical of a tortured person, and the stacking of erythrocytes 
is also discussed along with their Beta-activity and fl uorescence. 

Finally, the physical conditions relating to Jesus are discussed from a medical point of view which could explain all the news of the hematic material taken from the 
HST and are consistent with the tortures of Jesus Christ described in the Holy Bible.
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1. Introduction           

A few studies [1-9], show that the Holy Shroud in Turin 
(HST) is a handmade 3:1 twill linen cloth, 4.4 m long and 1.1 m 
wide, on which the front and back images of a human body are 
permanently and mysteriously imprinted [4,5,10,11]. According 
to Pope Julius II (who approved the Mass and the Offi ce of the 
HST in 1506) and the subsequent Catholic Christian tradition, 
the HST is the burial cloth in which the body of Jesus Christ was 
wrapped before being placed in a tomb in Palestine about 2000 
years ago, see Figures 1,2. 

The Catholic Christian Church does not impose any 
veneration requirements of the HST, even though science has 
been unable to refute what is reported by tradition. 

There are some indications that the HST was in Palestine in 
the fi rst century A.D., and then taken to Edessa (present-day 
Sanliurfa in Turkey) but other scholars hypothesize different 
paths for this Relic [9,12]. 

Several features found on the facial image on the HST 
accurately coincide with those found on depictions of 
Christ on Byzantine coins starting from the VII century A.D. 
which provides evidence that the HST was seen during the 
Byzantine Empire [9]. After disappearing during the Sack of 
Constantinople in 1204, the “Shroud of Christ” then, later, 
appeared in Europe in 1353 in Lirey in France. In 1532, a fi re 
damaged it at Chambéry in France. In 1578, it was taken to 
Turin where it has remained until now, apart from some short 
periods of time when it was hidden during wartime.
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The HST shows a particularly unusual double human 
body image which still cannot be explained due to its unique 
combination of features [1,4,5,10,13,14] which have, so far, 
proven to be impossible to reproduce. 

Nevertheless, many hypotheses have been formulated [10] 
that propose how this image may have been formed. According 
to the Author and other experts, the most plausible explanation 
is that it was produced by an energy of unknown origin, also 
of an electric type [1,13] probably connected with the Holy Fire 
of Jerusalem which emanated from the corpse and reacted with 
the linen of the HST. The irregular distribution of radiation 
along the surface of the HST would have produced both the 
body image and an isotopic alteration of the atoms in the fabric 
which varied along its surface. 

Numerous bloodstains [1-5] scattered throughout the 
double body image of the HST show evidence that Jesus of the 
HST was tortured [15]: bloodstained marks all over the body 
image which are consistent with pre-crucifi xion fl agellation, 
bloodstained marks on the head that are consistent with a 
“crown” of thorns, blood marks on the hand and feet that are 
consistent with crucifi xion and the bloodstain on the chest that 
evidences a post-mortem wound that corresponds with the 
post-mortem spear wound that Christ received as is described 
in the Bible. 

In 1988, the HST was radiocarbon-dated to 1260–1390 A.D. 
[16], but the result is questionable [2,17-24] also in the light of 
the new results discussed in Sections 6.1 and 7. 

A piece of linen (offi cially 7 cm long and 1 cm wide) was 
cut from the Relic and given to laboratories in Oxford, Zurich, 
and Tucson (Arizona) laboratories for radiocarbon dating. 
Each laboratory measured the 14C/12C isotopic ratio to assign an 

age to the samples. Whether there was true independence in 
the radiocarbon dating between these three laboratories, the 
statistical procedure followed and the underestimation of the 
systematic effects is highly debated. 

As the process that formed the body image is still unknown, 
the dating method cannot be rigorously applied, because the 
environment in which the object under analysis was conserved 
must be known from a contamination point of view. The 
imaging mechanism may have varied the percentage of 
carbon isotopes of the HST which might have produced a non-
negligible systematic effect. 

This paper focuses attention on the numerous bloodstains 
present on the Relic, especially in correspondence with the 
body image which correspond in shape and position to the 
numerous tortures suffered by the Man, recognized as Jesus by 
the author, who was wrapped in it. 

The composition of these red spots has been discussed for 
several decades, but it has not yet been fully clarifi ed. However, 
there is now no doubt that they are composed of hematic 
material. 

Therefore, in this work, after a commented synthesis of 
the studies carried out in the past, some interesting news 
is presented both from a macroscopic point of view and a 
microscopic one. 

2. Commented history of blood detection    

On the HST, there are hundreds of reddish spots of varying 
shapes and sizes from centimeters to a few decimeters which 
almost completely overlap the body image imprinted on it and 
which seem perfectly consistent with the different types of 
torture suffered by Jesus who was wrapped in it as a corpse. 

The problem of the experimental identifi cation of the 
different reddish spots present on the HST was initially 
addressed by the Diocesan Commission of Card. Pellegrino 
(magazine: La Santa Sindone, Ricerche e studi … della 
Commissione Pellegrino del 1969, Suppl. Riv. Diocesana 
Torinese 20 January 1976). In 1973, this Commission sampled 
and studied some specimens removed from the cloth, and 
these experts were the fi rst in the world to identify blood 
particles in the samples taken from HST linen threads that 
were impregnated with the reddish substance in question, 
although they did not recognize what they were looking at 
(Guido Filogamo and Alberto Zina on Page 56). In fact, the fi nal 
result of the Commission was inconclusive about whether or 
not blood was present in the samples or not. 

After an examination with SEM (Scanning Electron 
Microscope), but not connected at those times with an XRF 
detector (X-Ray Fluorescence), Filogamo and Zina wrote the 
following which would have allowed the knowledge of the 
element composition: “On the surface of the fi bers or close to it, 
various formations of various structures, shapes and sizes can be 
observed. We detected three diff erent types: 

I. Granules of electron-dense amorphous material 

Figure 1: HST photographed by G. Enrie in 1931.

Figure 2: Manikin obtained from a deep study of the HST where the author painted in 
white the human body parts not imprinted on the HST due to incomplete wrapping.



003

https://www.clinsurggroup.us/journals/archives-of-hematology-case-reports-and-reviews

Citation: Fanti G. New Insights on Blood Evidence from the Turin Shroud Consistent with Jesus Christ’s Tortures. Arch Hematol Case Rep Rev. 2024;9(1):001-015. 
Available from: https://dx.doi.org/10.17352/ahcrr.000044

II. Rounded or oval bodies of 0.5-0.7 microns in which an 
external capsule, a membrane and an opaque central portion 
are evident 

III. Rounded bodies of 2 microns in diameter apparently 
surrounded by a membrane and made up of fi ne granular 
material unevenly distributed and of diff erent electronic 
density. 

Type I material is of an unspecifi ed nature. Due to their 
characteristics, type II bodies can be identifi ed with certainty as 
bacterial spores. 

Given their internal structure, type III bodies are likely of an 
organic nature. … The possibility that these formations are red blood 
cells cannot be excluded … but some characteristics: dimensions, 
appearance of the granulations, make us consider this possibility 
unlikely.” 

As afterwards reported, Type I, electron-dense amorphous 
material correspond to the rarer particles of iron oxide (red 
ochre), mercury sulfi de (cinnabar), and earthy dust due to 
contamination [3,25]. Type II and III, instead, very probably 
correspond to erythrocytes from different types of pre-mortem 
and post-mortem blood, and they, in fact, appear red if viewed 
with an optical microscope.  The aforementioned material is 
composed of elements (carbon, oxygen, potassium, chlorine, 
sodium, sulfur, iron, and others) that are compatible with 
blood. 

Since this study proved inconclusive, other investigators 
took additional samples from the HST and studied them with 
different methods. 

Heller and A. Adler of STuRP (Shroud of Turin Research 
Project), [26,27] as well as others, [28] detected the presence of 
blood in 1980 by testing reddish particles that had been sampled 
from the sticky tapes put in contact with the HST.  However, 
Heller and Adler focused their analysis on the chemical 
compounds forming the reddish material under analysis. 

They obtained positive results for blood from the following 
methods: detecting the Soret Band at 410 nm (indicative of 
porphyrin in heme), EDX (Energy Dispersive X-ray Analysis), 
protease test, protein test, identifying organic matrices, 
detecting bile pigments, hemochromogen test, micro-
spectrophotometric test, fl uorescamine test for amines and 
peptides, identifying albumin in the areas where serum halos 
appeared, and the hydrazine to distinguish blood particles 
from iron-oxide particles. 

P.L. Baima Bollone in 1982 [29] independently detected 
the presence of human blood on the HST. Studying the blood 
material impregnated in the fi laments coming from the HST, 
he also found the presence of a corpuscle which, from its shape, 
he identifi ed as an erythrocyte (Sindon n. 33, 1984: Further 
research...). However, this rounded particle was 14 micrometers 
in size which is very different from human erythrocytes which 
are about 7 micrometers in size. 

Gerard Lucotte [30] confi rmed Baima Bollone’s fi nding 
having detected the presence of erythrocytes up to 13 
micrometers in size, but he also found smaller erythrocytes up 
to 6.5 micrometers in the analyzed HST samples. 

The fact that G. Lucotte himself published these results in 
a scientifi c paper which was subsequently retracted and given 
that the erythrocyte found by P.L. Baima Bollone had not found 
confi rmation of repeatability suggests that this material could 
also be due to external contamination. 

In sharp contrast, analyzing the same samples collected 
by STuRP and studied by Heller and Adler, W. McCrone [31-
37] detected no blood whatsoever on the HST, but, instead, he 
identifi ed very small-sized red pigments (like red ochre and 
vermillion) which he referred to as “Sub-Micron Particles 
(SMP.) McCrone claimed that these SMP were the source of the 
red images of the HST. 

This fi nding is in agreement with the Type I particles 
identifi ed by Zina and Filogamo in 1976 (“granules of electron-
dense amorphous material”), because the claimed red ochre 
and vermillion particles identifi ed by McCrone are easily 
determinable in the SEM-EDX analysis, precisely because 
they show a higher density than other, more frequent, blood 
particles. 

However, it is strange that a famous microscopist like 
McCrone did not also consider the Type I and II particles already 
identifi ed in 1973-76 which, according to the author, are also 
very preponderant [3,25] compared to those that McCrone has 
repeatedly declared (in a way much discussed even by experts 
of the sector) [26-28], as being the only source of the reddish 
coloration of HST spots. In fact, a study [3] shows, based on 
both X-ray photos described [7] and on experiments born from 
the results detected [8], the insuffi ciency of red pigments like 
red ochre and vermillion to produce a visible image on the HST. 

This study [3] adds other information about the blood on 
the HST, among them the following: 

- As the bloodstains on the X-ray photo [7] are absent, it 
results that (a) both the body image and the bloodstains 
visible on the HST are not produced by pigments; (b) 
the detected presence of SMP of iron oxide and mercuric 
sulfi de, probably due to transfer from the painted copies 
of the HST being pressed against the Relic, can be 
excluded as the source of the red matter on the HTS.   

- The volume percentage of blood on a single colored fi ber 
is greater than 90% while that of SMP is less than 10%, 
thus showing its absence of infl uence in the bloodstain 
coloration. 

- The source of the red color of bloodstains is due to the 
porphyrins (and not iron) which give hemoglobin in 
blood its characteristic red color.  

- The bloodstains on the HST have remained curiously 
reddish in color for many centuries, and the relatively 
low areal density of SMPs is insuffi cient to explain the 
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reddish color of the HST blood. Several hypotheses have 
been formulated to explain the still-red bloodstains 
on the HTS, but none of them seems fully convincing. 
This paper will present a more reliable one. P.L. Baima 
Bollone, et al. [38] hypothesized that the red color 
of the bloodstains on the HST is due to carbon oxide 
produced by the breakdown of erythrocytes (due to the 
torture) which would have bound to hemoglobin to 
produce carboxyhemoglobin so as to sustain the blood’s 
reddish color. C. Goldoni [39] and A. Di Lascio, et al. 
[46] supposed a high bilirubin content (due to torture) 
which, with the additional exposure of that blood to a 
suffi cient dose of UV rays, has sustained the reddish 
color.  

Finally, a study [2] illustrates the reported Phillips’ 
hypothesis reported [19,20] which assumed that neutron 
radiation on the HST would have transformed the nitrogen 
and 13C nuclei into 14C, thus heavily skewing the results of the 
radiocarbon dating of the HST performed in 1988 [16] by many 
centuries.  

This study [2] therefore found confi rmation of the 
hypothesis of neutron irradiation which altered the isotopic 
percentage of the carbon atoms of the linen present in the Relic, 
reporting that, unlike common human blood which contains 
nitrogen (percentages by weight of the order of 10%), the blood 
nitrogen level of the HST is lower than the background noise of 
the instrument (about 1%). 

Obviously, this neutron fl ux might have also infl uenced the 
color of blood. 

3. Materials and methods  

As regards the analyses carried out from a macroscopic 
point of view, the high-resolution digitized photographs of 
G. Enrie (1931), G.B. Judica Cordiglia (1969), and G. Durante 
(2000, 2022) were studied. These were studied using Jasc Paint 
Shop Pro 7 and ImageJ 1.53k image processing software. 

As regards the analyses performed from a microscopic 
point of view, a list of sample instrumentation follows.  

STuRP tape samples and dust vacuumed from G. Riggi 
di Numana (with an unbroken chain of custody since 1978) 
were used by the author to pick up the following specimens 
recognized by him from optical and element analysis.  

- GF-3EF-1 and GF-3EF-2: pieces of sticky tape taken 
from sample STuRP-3EB (wrist area, frontal image of 
the HST) about 1 mm in size containing micrometric 
particles of Type A blood; the mass of the blood crusts 
was respectively evaluated as 50 (+50 -30) ng and 70 
(+50 -30) ng. 

- GF-3EF-3: a triangular piece of sticky tape taken from 
sample STuRP-3EB containing various particles and 
fi bers. 

- GF-1HB-1 and GF-1HB-2: a piece of sticky tape taken 
from sample STuRP-1HB (feet area, dorsal image of 

the HST) about 1 mm in size containing micrometric 
particles of Type A blood; the mass of the blood crusts 
was respectively evaluated as 60 (+60 -30) ng and 100 
(+100 -60) ng. 

- Filter-f, Filter-h, and Filter-i of dust vacuumed from 
the back-side image of the HST by G. Riggi di Numana 
in 1978, respectively in correspondence of face, gluteal 
area, and left upper corner of radiocarbon area. 

- “h-S”: linen fi ber coming from Filter-h. 

- GF-h18-3a and GF-h18-3b: two sherds of Type B blood 
coming from Filter-h, total mass respectively of 1.5 ± 
1.0 mg and 3.0 ± 1.0 mg. During tests, sample GF-h18-
3a was fractured in two parts. 

- For analyses using electron microscopes, some 
individual micro-samples coming from 3EF and 1HB 
sticky tapes were previously mounted on appropriate 
stubs and metallized with gold or chrome. 

Detailed description of Type A, B, and C blood will be done 
in Section 5. It must be noted that the material listed (but 
not mentioned in the following Sections) was used for the 
reproducibility analysis of the results obtained.  

Tape 3EF was put in contact with the wrist area of the 
frontal image of the HST by R. Rogers of STuRP in 1978, while 
Tape 1HB was put in contact by him with the feet area of the 
dorsal image of the HST.  

The samples were fi rst recognized and isolated from 
the rest of the material by the author using an Olympus 
zoom stereomicroscope, and then they were analyzed with a 
polarizing optical microscope in refl ected and transmitted, 
visible and UV light with magnifi cations up to 1500x. 

Further analyses were performed with the employment of 
SEM (Scanning Electron Microscope), ESEM (Environmental 
Scanning Electron Microscope), and SEM-FEG (Field Emission 
Gun). Raman analysis was performed to evidence the 
hemoglobin which is typical of blood.   

The element weight percentages of the particles in 
question were determined via XRF-EDS (Energy Dispersive 
X-ray Fluorescence Analysis) which is also called EDX (Energy 
dispersive X-ray spectroscopy), and, fi nally, a preliminary 
analysis of the ionizing radiations Alpha, Beta, and Gamma 
[40] were also performed.  

All this sophisticated equipment has been employed to 
study more in-depth the samples in question whose red coating 
had, since 1976, posed various interpretative diffi culties for the 
Diocesan Commission due to its complexity. 

Various reddish SMPs of red ochre and vermillion are mixed 
with the blood material due to the probable contamination of 
the HST with copies placed in contact after their production 
[3,25]. To these, we must add various sub-micrometric particles 
typical of a calcareous-clayey soil similar to that of Jerusalem. 
Such dust could easily get onto a body that has fallen to (or 
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been pushed onto) the ground such as when someone is beaten 
and then crucifi ed.  

These particles are not the subject of the present analysis 
which, instead, focuses on three different types of blood 
substances which, via the Gospels, can be correlated to different 
moments of the Passion and Death of Jesus. 

4. Macroscopic news on blood 

It is not easy to correctly interpret in detail all of the 
bloodstains present on the HST, and this is why their study is 
constantly evolving. Here, below, is new information derived 
from recent studies carried out by the author with the help of 
various collaborators. 

4.1 Probable fl uid due to pulmonary edema leaking 
from the side wound 

A preliminary study not yet published, carried out with 
engineer Christian Privitera, has highlighted the presence of 
an almost transparent substance in the interstices between the 
threads of the cloth in the bloodstained area bloodstains of the 
side wound.  

This substance, given its origin and in agreement with 
other scholars who have analyzed the Shroud of Oviedo, could 
be the semi-transparent fl uid produced by pulmonary edema.

In fact, Figure 3 shows a colorimetric analysis, using 
the CIE XYZ color space (Tristimulus values defi ned by the 
International Commission on Illumination that includes all 
color sensations visible to a person), of some points of the 
photo of the side wound.  

Points H-I-L-M-N-O correspond to bloodstained areas that 
are far in the plot from Points P-Q-R-S-T of the background 
showing the clear difference in the color of the photo. The 
Points B-C-D-E-F-G of the interstices among the bloodstains 
are also separated in the plot from the background color, thus, 
sustaining the hypothesis of the supposed semi-transparent 
fl uid produced by a pulmonary edema. 

4.2 Direction of the bloodstains on the side 

The HST (photo by G. Durante in 2000) shows, in 
correspondence with the bloodstains of the side on the frontal 
image, different directions of the fl owing blood that can be 
grouped into three: a vertical one with the human body in the 
upright position, a second one inclined of at about 45° from the 
vertical, and a third one considering the corpse lying down and 
resting on its side, see Figure 4 [41]. As the single rivulets show 
a sudden change of their direction, it is probable that the blood 
fl ows streamed when the corpse was moved. 

These fl ows of blood could have varied their direction 
during the deposition, the transportation of the copse to 
the sepulcher, during the quick funeral preparation in the 
sepulcher, and from possibly rotating the body so as to cleanse 
it before burial.  

4.3 Different kinds of hematic fl uids on the left arm  

Bloodstains on the HST have different macroscopic 
characteristics; we consider for example those of the arms 
which are caused by the rather apparent nail wound in the left 
hand wrist area. 

Figure 5 on the left highlights three different types which 
are characterized by different colors. The most evident 
traces (indicated by the blue spot in the fi gure) appear to be 
postmortem blood leakage which probably occurred due to 
the movement of the corpse during transport or in the tomb 
and which transposed into the HST in a liquid phase; the less 
evident ones (indicated by the red spot in the fi gure) seem to be 
pre-mortem bloodstains which probably occurred when Jesus 
was still nailed to the cross and which were transposed onto 
the HST after the blood crusts dissolved due to fi brinolysis [42] 
in the humid environment of the sepulcher; the traces evident 
under ultraviolet light (indicated by the yellow spot in the 
fi gure) appear to be leaks of blood serum (as we see also on the 
right foot of the dorsal image of the HST) which occurred due 
to the capillary action of the serous component of the post-
mortem blood, more active than the red corpuscular part of 
the blood. 

Figure 5 on the bottom right shows the bloodstains in 
greater detail and highlights the probable square-section hole 

Figure 3: On the right, plot in the CIE XYZ color space of the points reported in the 
photo of the side wound shown on the left.

Figure 4: Three principal directions of the blood pattern were detected in 
correspondence with the side wound on the right (photo mirrored). The white paper 
model represents the side wound posed on a life-size sculpture.
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of the nail and the probable concentration of serous liquid 
between the post-mortem blood drips.

4.4 Bloodstains out of body image and scourge marks 
on the head image

The bloodstains produced by fl agellation that are visible on 
the HST hide a lot of information that, little by little, comes to 
light if the study is deepened. 

For example, the author, in developing an observation of 
lawyer Theodora Pappas - who is writing a book about the blood 
on the HST - considered Figures 6-1 and 6-2 which highlight a 
fact apparently diffi cult to explain: in correspondence with the 
right shoulder of the dorsal image, there is at least one scourge 
wound that is external to the body image. 

It is obvious to think that the blood was transferred onto 
the HST by skin-sheet contact. Therefore, at fi rst sight, it does 
not seem easy to explain why the bloodstains exist in some 
areas like this of the right shoulder (or also in correspondence 
with the knees of the dorsal image) but are not superimposed 
to the body image. In fact, we know that the latter was formed 
by radiation even in areas not in contact with the body sheet, 
but the bloodstains require a body sheet contact. 

The answer, which also confi rms the still incomplete 
hypothesis regarding the formation of the body image [1,13], 
refers to the fact that if we consider a fl oating body immersed in 
a vertical electric fi eld, the intensity of this fi eld is proportional 
to the cosine of the angle defi ned by the perpendicular direction 
of the body surface and the vertical direction.  

It is therefore obvious that in correspondence with the 
rounded shape of the shoulders, this angle tends to 90°, thus 
bringing the local intensity of the radiation that caused the 
body image to zero, but the skin-sheet contact still allowed to 
form the bloodstain in question. 

The scourge wounds are more abundant on the back, 
but the whole human body is dotted with such wounds; the 
author counted 372. However, it should be noted that a single 
bloodstain that appears as a scourge mark (as opposed to a 

blood fl ow from a “crown of thorns”) is, also, evident on the 
head, see Figure 6-3 of the dorsal image, and this is confi rmed 
by the similarity with other scourge marks shown in Figure 
6-4.  

This suggests that even the right eye, more sunken and 
with the eyelid apparently furrowed by a vertical mark, could 
have been blinded by another blow of the scourge on the head. 
As an alternative to the scourge mark on the right eye, one can 
think of a wound produced by a thorn from the crown placed 
on Jesus’ head. 

4.5 Blood quantity necessary to stain the HST 

In observing the HST, many have commented that a lot of 
blood must have been shed in order to account for the number 
of bloodstains that are on the HST and that a corpse could not 
have shed such a quantity of blood. 

However, a simple experiment reported in Figure 7 
highlights the opposite: only 3 cm3 of colored fl uid was poured 
onto a linen fabric similar to the HST. The life-size photo in the 
fi gure compares the area of linen fabric soaked in this quantity 
of colored liquid with that of the side wound of the HST. 

Figure 5: On the left, is a proposed classifi cation of bloodstain types on the left 
arm of the body image; on the right, is a detailed characterization of different 
bloodstains on the hand-wrist area.

Figure 6: 1. Dorsal image of the HST comprehending right shoulder and head. 2. 
Detail of bloodstain out-of-image on the right shoulder. 3. Detail of scourge wound 
on the head. 4. Other scourge marks on the HST for comparison.

Figure 7: Life-size photo comparing the side wound (on the right) with the area of 
only 3 cm3 of colored fl uid soaking a linen fabric similar to the HST.
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Some might argue that the fl uidity of the colored liquid 
used for the experiment was much greater than that of the 
blood-soaked in the HST, but this experiment only served 
to qualitatively show the quantities of fl uid that could have 
affected the two fabrics. 

From a very approximate evaluation, it can therefore be 
stated that a quantity of blood less than 10 cm3 was most likely 
suffi cient to stain the entire Relic. 

5. Microscopic news on blood 

After some news on bloodstains analyzed from a macroscopic 
point of view, we now enter into the microscopic detail that 
seems less studied principally due to the relative scarcity of 
blood material available to scholars who are consequently 
oriented towards other types of studies. Blood particles will be 
subdivided here into three categories: Type A, B, and C, based 
on their microscopical appearance. 

5.1 Type A blood: Microparticles 

Type A blood is typical of that sampled by the sticky tapes 
placed in contact with the HST by R. Rogers during the 1978 
STuRP campaign, and it is very similar to what was published 
by Kohlbeck, et al. [43]. It consists of numerous reddish 
particles present in the sticky tapes both adhering to the HST 
linen fi bers and isolated in the tape’s adhesive. The elemental 
composition of this material is compatible with that of blood 
particles. 

The color of these particles is orange-red when observed 
under an optical microscope, and the green color of some 
particles is due to optical problems of refraction and dispersion 
of incidental light in the microscope. Most of these particles 
adhere to the fi bers sampled in the tape, see Figure 8a and 8b, 
but some are dispersed directly into the adhesive or grouped 
into agglomerates, see Figure 9.  

The appearance of these rounded discoidal particles is like 
a donut with central concavity, and it is very similar to that of 
an erythrocyte, see Figure 10 where elements contained therein 
are compatible with those of blood: among other elements, 
Carbon-C, Oxygen-O, Iron-Fe, Calcium-Ca, Chlorine-Cl, 
Nitrogen-N, Potassium-K, and Phosphorus-P were detected. 
Silicon-Si is due to the supporting glass, and Gold-Au is 
evident because the sample was previously metallized with 
Gold. Figure 11 shows a sectioned particle having a diameter of 
500 nm which is very similar in shape to an erythrocyte. 

These particles of Type A blood make one think of 
erythrocytes, or parts of them, found in human blood (however 
having sizes of 7 micrometers). As their sizes range from 0.3 
to 2 micrometers with a prevalence of 0.7 micrometers, we, 
therefore, can suppose that the particles under analysis can 
really be shrunken erythrocytes or parts of them.  

Observations under the optical microscope using the Becke 
line confi rmed that the rounded particles in question are 
composed of material compatible with blood and not with iron 
oxide as hypothesized by some scholars [31-37]. In fact, their 

refractive index was lower than that of balsam oil having 1.515 
and, therefore, incompatible with that of iron oxide (which has 
a refractive index of 2.5 - 3.2), but which is compatible with the 
refractive index for blood (which is 1.34 - 1.37). 

Two hypotheses can be formulated from the analysis of 
particles shown in Figures 8-11 named microcytes. Either 
they derived from uncoagulated blood that underwent 
strong shrinkage (preferred by the author) or, alternatively, 
these particles could be apoptotic bodies that resulted from 
echinocytes (erythrocytes that have short and rounded 
protuberances indicating a pathology such as uremia) that 
have fragmented and scattered in the plasma. 

Prof. Rosa Boano of Turin University and Prof. Ezio Fulcheri 
suggested to the author to consider the possible shrinkage of 
erythrocytes due to drying in a millennia-old-fabric like the 
HST, and they furnished to the author a paper by Rabino-
Massa, et al. [44] who in 1967 studied the possible shrinkage 
of erythrocytes due to drying in Egyptian mummies and found 
erythrocytes in the blood of a softened and rehydrated scalp of 
a mummy. They found rounded discoidal elements with central 

Figure 8: a. Countless particles, mostly sub-micrometric, with rounded donut 
shapes from sticky tape GF-1HB-1 (feet area of the dorsal image), epi-illumination 
in the gray fi eld. b. Countless particles also grouped in agglomerates from sticky 
tape GF-3EF-3 (wrist area, frontal image), epi-illumination in the gray fi eld.

Figure 9: Sub-micrometric particles dispersed in the adhesive, or grouped in 
agglomerates, with a rounded donut shape from sticky tape GF-3EF-1 (wrist area, 
frontal image) on the left and GF-1HB-1 (feet area of the dorsal image) on the right, 
epi-illumination in the gray fi eld.
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concavity and with a diameter of 4-5 micrometers. Therefore, 
one can think that the same non-hydrated erythrocytes could 
have dimensions smaller than those measured. 

Experimental tests performed by the author with 
human blood mixed with urea, aloe, and myrrh showed that 
erythrocytes can shrink much more than what was found in 
Egyptian mummies.

Figure 12 shows the selected results of many experiments 
performed by the author in different conditions. In particular, 
he found a saturated solution of urea causes erythrocytes to be 
reduced to particles even smaller than a micrometer. 

Incidentally, given that Jesus was suffering from very high 
uremia due to the fl agellation which probably induced kidney 
(and also liver) failure, this transformation of the erythrocytes 
causing microcytic anemia, suggests the extreme diffi culties 
He had in exchanging oxygen which most likely resulted in 
extremely labored breathing. As reported in Section 5.5, the 
high levels of creatinine detected in blood Type A, which is also 
coupled with deterioration of platelet function can be easily 
explained by this supposed kidney failure. 

Finally, noteworthy is the fact that no whole leucocytes 
were found in this Type A blood, which is typical of a living 
person.  

Particles of Type A blood, therefore, suggest their 
identifi cation with post-mortem blood that came into contact 
with fl uids probably rich in oils, aloe, and myrrh as well as urea 
exuded by the corpse which prevented coagulation. It appears 
as uncoagulated blood subjected to a strong shrinkage.

5.2 Type B: sherds of blood crusts 

Type B blood has been prevalently found in Filter-f (Figure 
13) and Filter-h (Figure 14) and consists of compact, but brittle, 
sherds of crusts of a darker color than Type A blood. It is rarer 
than Type A blood and therefore less easy to characterize.  

Its element composition is compatible with that of blood, its 
size is up to a tenth of a millimeter and it has shapes that are not 
rounded but with edges that suggest previous fragmentations 
of larger particles. Other smaller sherds, with sizes of the order 
of a few micrometers, have been also observed in GF-3EB-3 
and GF-1HB-1 sticky tapes. 

This Type B blood does not appear to contain the typical 
microstructures of the red blood cells found in Type A blood. 
This fact leads one to think that it is pre-mortem blood that 
coagulated on the skin from open wounds when Jesus was still 
alive and that it was not mixed with the anti-putrid aromatics 
used for the burial of the corpse. 

Figure 10: Sub-micrometric blood particles from sticky tape 3EF (wrist area, frontal 
image) with elemental analysis showing components compatible with blood. 

Figure 11: Sectioned sub-micro-metric blood particles “h-S” from Filter-h showing a 
geometry very similar to that of an erythrocyte but having a diameter of about 500 
nm. As seen on the top linen fi ber with an optical microscope (on the left) and SEM 
(on the center), there is evidence of a crack (on the right); on the bottom, detail of 
particle of Type A blood (on the left) colored (on the right) to evidence the sectioned 
structure typical of an erythrocyte.

Figure 12: Selected tests performed with human blood showing erythrocytes. 1, 
blood smear on glass; 2, echinocytes deriving from erythrocytes smeared on glass; 
3, human blood in saturated urea solution; 4, human blood mixed with a solution of 
aloe and myrrh; 5. enlargement of fl ax fi ber immersed in a physiological solution 
and urea.

Figure 13: Sherds GF-h183a (smaller on the top) and b (bigger on the bottom) of 
Type B blood coming from dust vacuumed from the HST in correspondence with 
the gluteal area, seen in cross-polarized light on the left, in transmitted light on the 
center, and in epiillumination on the right.
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Raman analysis performed on the sherd of Figure 13 shows 
a partial burning on one side (presence of carbon composites) 
leaving us to think that this sherd could come from an area 
very close to the damage caused by the fi re of Chambéry in 
1532. Given its origin in the gluteal area, it is, therefore, easy 
to think that this sherd came from the “blood belt” of the 
back where burn holes in the linen fabric on both sides of the 
“blood belt” are visible. In fact, charred linen fi bers from that 
area translocated to the gluteal area due to the folding and 
unfolding, and the rolling and unrolling, of the HST and have 
been detected in the dusts of Filter-h. 

5.3 Type C blood: erythrocytes having sizes from 2 to 5 
micrometers 

Type C material consists of very rare donut-shaped particles 
found only from the dust of the HST vacuumed from the back 
side of the face (Filter-f).  

The composition of these particles has not yet been 
determined because of a shortage of material to test, as well as 
because they are embedded in the sticky tape’s adhesive, and 
we did not want to risk damaging the particles.

The particle sizes range from 2 to 5 micrometers, and 
they have rounded donut shapes which is a structure that is 
compatible with that of erythrocytes, see Figure 15. These 
particles are currently too few to be defi nitively distinguished 
from possible bacteria, but they appear to be erythrocytes 
which did not coagulate due to an oily substance which may 
have been copiously applied to the face of Jesus whose body 
was wrapped in the cloth. 

Figure 16 shows the SEM photo of a supposed echinocyte. 
Their larger dimensions compared to those of the Type A 
material could be explained by the fact that these particles 
were scattered on the skin when Jesus was not yet in the fi nal 
phase of the supposed uremia, and, therefore, the erythrocytes 
never completely shrank in size.  

5.4 Presence of fi brin  

It is appropriate to add some other news. In some bloody 
fi bers of HST, such as those resulting from wrist wounds (sticky 
tape 3EF), together with erythrocytes, traces of supposed fi brin 
are also evident, see Figure 17.  

5.5 Presence of creatinine 

The presence of nanoparticles ranging from 50 to 200 nm 
recognized as creatinine (already mentioned with ferritin in a 
paper retracted for reasons the author disagrees with [45] was 
detected in various bloody fi bers of Type A such as those of the 
wrist area (sticky tape 3EF) and of the gluteal area of the dorsal 
image, see Figure 18.  

As reported in the cited paper, the presence of numerous 
creatinine particles with ferritin confi rms at a microscopic 
level the very heavy torture suffered by Jesus of the HST.

5.6 Stacking of erythrocytes  

In some cases, such as that of Figure 19, particles 

recognized via elemental analysis as blood particles (also due 
to their composition containing about 0.6% iron by weight) are 
observed as not scattered on the surface of the linen fi ber, but 
stacked together. 

Figure 14: Sherd of Type B blood coming from dusts vacuumed from the HST in 
correspondence with the face area, Filter-f, with EDX elemental analysis on the right.

Figure 15: Particles of Type C blood of various sizes from 2 to 5 micrometers 
coming from dusts vacuumed from the HST in correspondence of face, Filter-f 
(glass #4-13).

Figure 16: Supposed erythrocyte of Type C blood, about 3 micrometers in size, 
coming from dusts vacuumed from the HST in correspondence to the left upper 
corner of the HST Filter-i.

Figure 17: Fibrin fi laments on the surface of a bloody fi ber, sticky tape 3EF.
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This fact is in agreement with their Beta-activity as is 
discussed in Section 7 which demonstrates that electrically 
charged erythrocytes tend to arrange themselves along the 
lines of the electric fi eld hypothesized in the Sepulcher of 
Jerusalem.

5.7 Presence of earthy material 

Particles of earthy material typical of that found in 
Jerusalem, such as clay and limestone, (supporting the 
hypothesis that earthy dust remained on the body of Jesus 
because He was not completely washed) are frequently mixed 
with blood particles and with other particles of red ochre and 
vermillion, probably due to contamination from contact with 
painted copies of the HST (to transform them into relics in this 
way), see Figure 20. 

6. Ionizing radiations of blood 

When ionizing radiation passes through matter, it carries 
enough energy to release electrons from the affected atoms 
or molecules, so as to ionize them. They can be composed of 
subatomic particles, ions, or atoms moving at high speeds, or 
even electromagnetic waves. These forms of radiation are of 
the following different types: Alpha, Beta, Gamma, X-rays, and 
neutrons. 

Alpha particles are made up of two protons and two 
neutrons bound in a particle identical to a helium nucleus 
without its two electrons. Alpha particles make up about 11% of 
cosmic rays and they are blocked by a paper sheet. 

Beta particles are electrons, or more rarely positrons, of 
great kinetic energy, which are emitted by some radioactive 
nuclei, such as Potassium-40. These particles are signifi cantly 
reduced by an aluminum foil. 

Photon radiation is called Gamma rays if produced by a 
nuclear reaction, however, photon radiation is called X-rays if 
produced outside the atom nucleus. Such photons are absorbed 
only by very dense materials. 

Neutrons have zero electric charge and, therefore, do not 
directly ionize matter; however, since they have a mass similar 

to that of protons, they transfer their momentum entirely to 
them and, thus, ionize the atom. The products of the reaction, 
being very energetic, are very ionizing secondary radiations. 
Neutrons are blocked by collisions with other atoms. 

In this preliminary study, an initial analysis is performed 
to determine whether there is a possible radiative activity of 
some type of HST blood particles. Given that the quantity of 
material available is extremely limited (in some cases also less 

Figure 18: Nanoparticles recognized as creatinine in bloody fi bers coming from 
Filter-h of dusts vacuumed from the back side of the gluteal area of the dorsal 
image of the HST.

Figure 19: Three magnifi cations of stacked erythrocytes on a linen fi ber coming 
from sticky tape 3EF. On the bottom right, elemental analysis via EDX showing the 
compatibility of the disk indicated with the arrow with bloody material. Gold-Au is 
evident, because the sample was previously metallized with Gold.

Figure 20: Map of some elements (Oxygen-O, Iron-Fe, Calcium-Ca, Silicon-Si, 
Nitrogen-N, Potassium-K and Phosphorus-P) present on the surface of fi ber from 
sticky tape 3EF obtained by an SEM equipped with EDX analysis indicating the 
presence of clay, limestone, red ochre and cinnabar mixed with blood.
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than a microgram), this analysis is not aimed at quantitative 
measurements of these hypothetical ionizing radiations nor 
at distinguishing the type of radiation, because the material 
used is sometimes not free, but drowned in the sticky tape’s 
adhesive and/or protected from a microscope cover glass.  

This study is, therefore, only aimed at answering the 
following question: among the various ionizing radiations, is it 
possible to detect the presence of at least one without having to alter 
with invasive tests for the samples under examination? As can be 
seen from the following Sections 6.1 and 6.2, these preliminary 
studies indicate an observable Beta-activity for Type A blood 
samples and a probable Gamma-activity for Type B samples. 

6.1 Type A blood: Sample GF-1HB-2 

Sample GF-1HB-2 described in Section 3 consists of 
bloody fi bers placed on a microscope glass slide, immersed in 
balsam oil with a refractive index of 1.515, covered with a glass 
coverslip, and sealed with adhesive tape. 

After having verifi ed the negligible infl uence of the adhesive 
tape, the oil, and the linen fi bers contained therein, the Beta-
activity of the two glass slides and of the background noise was 
evaluated. 

The Beta-activity measured after 7000 s was 903 counts, 
see Figure 21 [40], of which approximately 50% is attributable 
to Sample GF-1HB-2 and 30% to the support glass. Considering 
that the measured activity is proportional to the relative 
masses and considering that the mass of the supporting glass 
is several orders of magnitude larger than that of the sample 
under examination, it can be preliminarily concluded that the 
Beta-activity of the blood sample contained in the Sample GF-
1HB-2 is several orders of magnitude larger than that of the 
support glass. 

The Alpha-activity, also reported in the measurement of 
Figure 21, of 11 counts in 7000 s, was instead masked by the 
background noise and, therefore, considered not measurable 
in the current conditions. However, for this kind of activity, 
the effect of the fi ltering produced by the cover glass must be 
considered since, as previously reported, this activity is blocked 
even by a sheet of paper. 

The possible Gamma-activity was, instead, masked by the 
background noise, also. 

6.2 Type B blood: Sample GF-h18-a 

Sample GF-h18-3a described in Section 3 consists of a 
sherd of blood (subsequently fractured in two parts) fi xed on a 
sticky tape placed on a microscope slide. 

The possible Alpha- and Beta-activity measured was 
masked by the background noise, while the Gamma-activity, 
was, instead, a bit over the background noise; therefore, to be 
better measured in the future, instruments should be used that 
have a lower background noise.  

7. Fluorescence of blood 

It is well known that bloodstains visible on HST have a 
reddish color which is not typical of ancient blood crusts. Many 
scholars have tried to provide explanations for this fact, but 
these hypotheses are not defi nitive. 

Recently, A. Di Lascio, et al. [46] proposed the hypothesis 
of the effect of ultraviolet UV rays on the bilirubin in blood 
produced by the rupture of erythrocytes during heavy 
fl agellation, with the consequent release of hemoglobin which 
would then be transformed through the action of liver enzymes 
into bilirubin. 

Bilirubin is fl uorescent and could explain, at least in part, 
the fl uorescence found in Type A blood.  However, a new 
alternative hypothesis could refer to what is described in 
Section 6 where the non-negligible Beta-activity found in this 
type of blood is discussed and which could have also altered the 
C14/1988 results. 

Even alkalosis produced by an excessive content of 
urea in the blood due to renal failure [1] (with consequent 
hypokalemia or potassium defi ciency, also produced by 
muscle spasms), hemolysis (that is the destruction of red 
blood cells with consequent poor oxygenation of tissues) and 
the echinocytes formation induced by pulses in an intense 
electric fi eld (supposed for the body image formation [1]) 
should not be also forgotten both in reference to the possible 
hypothesis of echinocytes formation discussed in Section 5.1 
and the production of free hemoglobin then transformed into 
fl uorescent bilirubin. 

The fl uorescence of Type A HST blood is highlighted by 
Figure 22 which compares the orange-red color of an HST 
blood sherd with the dark color of a common human blood 
crust seen under ultraviolet radiation. 

It probably escaped many scholars, but blood fl uorescence 
was fi rst detected by Gilbert & Gilbert during the STuRP 
campaign in 1978. In fact, a study [47] reports in Figure 14 
where there is plotted the “Relative spectral refl ectance of the 
mean of four blood-stained areas on the Shroud (wrist-F3E, Side-
F6B, forehead 3 mark-F8C, and back-B3C.)” a fl uorescence relative 
peak at the wavelength of 610 nm with a corresponding relative 
refl ectance value of 0.80 near values of 0.76. Figures 23 and 24 
show other examples of fl uorescence of Type A blood.

Figure 21: Alpha and Beta counting performed on Sample of blood GF-1HB-2 after 
7000 s. On the left the sample put on the drawer of the measurement machine; 
on the center, a photomicrograph of the sample, and on the right, the resulting 
counting.
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Type B blood, instead, does not show any kind of detectable 
fl uorescence, see Figure 25. Finally, it is worth noting that 
in several cases of Type A blood, the particles recognized as 
shrunken erythrocytes are immersed in a fl uid that appears 
semi-transparent in visible light but which shows a marked 
greenish fl uorescence under UV like blood human serum, see 
Figure 26. 

8. Comments on the blood under analysis at 
the light of jesus’ sufferings 

The numerous news on hematic material have highlighted 

various features that will need to be explored more in-depth in 
the near future. 

First of all, several very different types of blood have been 
highlighted which do not imply being from a different person, 
but, instead, suggest different moments or conditions of 
formation. 

Very little can be said about Type C blood due to the limited 
material available. Type A blood is physically very different 
from Type B blood which may have coagulated on the skin 
before Jesus’ death on the cross. 

Unlike Type B, Type A blood shows fl uorescence, Beta-
activity, and a red-orange color atypical for ancient blood. It 
could have been transposed onto the HST when Jesus was in 
the sepulcher wrapped in the cloth. It is curious to observe that 
the description made by some mystics such as A. K. Emmerick 
and M. Valtorta of the luminous wounds of the Glorious Body 
of Jesus could be, in some way, confi rmed by the atypical 
characteristics of this Type A blood. 

Figure 22: Fluorescence of a blood sherd coming from sample GF-1HB-2 of the 
HST, on the left, with the absence of fl uorescence of a six-year-old human blood 
crust, on the right, both exposed to UV.

Figure 23: Bundle of TS fi bers trapped within a blood crust coming from Filter-h 
taken in 1978, see Fig. 8 of Ref. [3]. On the left, we see it in refl ected visible light, on 
the right, in UV. There we see the blue-greenish fl uorescence of the linen fi bers, and 
the red-orange fl uorescence of the hematic material.

Figure 24: On the top, sample GF-1HB-2 of Type A blood as seen in refl ected visible 
light on the left and in 365-nm-UV fi ltered by a high-pass fi lter at 400 nm on the right. 
On the bottom, a drop of hematic fl uid that reached the linen fi ber in the liquid phase, 
and sample GF-3EF-1 again seen in UV on the right.

Figure 25: On the left, sample GF-h-18-3b of Type B blood as seen in refl ected visible 
light at different magnifi cations, and, on the right, as seen in refl ected 365-nm-UV 
where no fl uorescence is detectable.

Figure 26: Hematic crust taken from sample GF-3EF-3 containing sub-micrometric 
particles of blood Type A, which is recognized as shrunken erythrocytes (or parts of 
them) in Section 5.1, dispersed or grouped in agglomerates. On the left, the hematic 
crust is seen in refl ected visible light; on the center in transmitted visible light; on the 
right, the UV evidences the orange-red fl uorescence of the blood particles with the 
greenish fl uorescence of the supposed serum.
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On the basis of the features detected especially at a 
microscopic level for Type A blood (which, for the author, is 
from Jesus Christ), compared with the information on the 
Passion and Death of Jesus Christ from the Bible, it is interesting 
to formulate some working hypotheses of His various physical 
conditions during His last hour on the cross before His death. 

Jesus was severely scourged especially at the kidneys, and 
nailed to the cross, He died, and His corpse was placed in the 
Sepulcher in Jerusalem and wrapped in the HST. 

The high level of urea hypothesized in Type A blood implies 
renal (and probably of the liver too) malfunction or blockage 
which is a condition compatible with the intense fl agellation 
found on the HST in the area of the kidneys [1], causing 
microcytic anemia. This microcytic anemia, also increased by 
prolonged fasting, suggests the extreme diffi culties Jesus had 
in exchanging oxygen which most likely resulted in extremely 
labored breathing.  

We must not forget the probable coagulopathy caused 
both by the excessive loss of blood and coagulation factors 
that occurred during the ferocious fl agellation of Jesus Who 
probably lost at least a third of the volume of His blood thereby 
causing hypovolemic shock (a strong reduction in the volume 
of blood circulating in the body due to various hemorrhages 
and losses of body fl uids especially produced as a result of His 
being fl agellated).  

Due to uremia, the red blood cells signifi cantly reduced their 
ability to exchange oxygen, thus causing a notable tachycardia, 
which was also accentuated by tonic and clonic contractions, or 
muscle spasms, resulting from the hypertension of the limbs 
nailed to the cross. It is, therefore, easy to assume that Jesus’ 
heart was beating very quickly due to congestive heart failure 
and also causing a pericardial effusion. 

Therefore, the hypothesized high level of urea, important to 
explain the shrinkage of the erythrocytes of Type A blood and 
the high percentage of creatinine found in Figure 19, may be 
explained, especially during the Jesus’ last hour before dying 
on the cross, by a reduced blood fl ow to the kidneys also caused 
by hypovolemia and by severe dehydration (confi rmed by the 
Gospel of John [19:28] when records that “ Jesus said, I thirst.”).  

In other words, the strong uremia that produced an 
accentuated shrinkage of the volume of the erythrocytes in 
the blood caused serious problems in oxygen exchange during 
breathing. To compensate for these physical problems in 
exchanging oxygen, Jesus had to heavily increase His breathing 
and, consequently, increase the frequency of His heartbeats, 
which prompted a heart attack as the main cause of His death. 

During the deposition in the tomb, the corpse of Jesus was 
smeared with a mixture of oily substances containing aloe 
and myrrh (manteca), which additionally acted in shrinking 
the erythrocytes of the post-mortem blood Type A, that came 
out of the wound holes while the corpse was moved during 
preparation on the anointing stone. 

The blood particles of this very particular Type A blood, 
even more than ten times smaller in diameter than those of 
a common human body, would correspond precisely to this 
blood impregnated on the HST in the sepulcher. The supposed 
kidney (and probably also liver) failure induced, among other, 
deterioration of platelet function that can better explain the 
relatively high quantity of post-mortal blood fl owed by the 
wounds. 

The Gospel of John (19:34) records that “there came out 
blood and water.” According to the author, this “water” was 
not only serum (which was already detected in correspondence 
of the bloodstains [26,27]) but probably pleural fl uid deriving 
from intense pulmonary edema (it is an excess of liquids that 
accumulated in the pulmonary alveoli where oxygen exchanges 
between the air and the blood caused breathing problems); it is 
also in agreement with the results obtained from the analysis 
of the Sudarium of Oviedo (that hypothesizes the presence of 
fl uids deriving from a pulmonary edema) which probably was 
caused by hemothorax (i.e. the laceration of the lung resulting 
from a blunt trauma perhaps caused by Jesus’ having fallen 
while carrying the cross) of such intensity so as to put the right 
lung out of action and causing both pulmonary edema and a 
pleural effusion between the lung and the chest wall which 
compressed the lung from external pressure [48,49]. Finally, 
we must not forget the probable cardiogenic pulmonary edema 
that is caused by increased pressure in the heart, as mentioned 
above, due to tachycardia. 

As suggested by many experts [15,48,49], all these causes 
accentuated the relatively early death of Jesus on the cross due 
to a hemopericardial infarction.  

9. Conclusion 

After a critical analysis of the main results obtained in the 
recent past on the hematic material of the HST, this paper 
presents various news regarding this hematic material on both 
a macroscopic and a microscopic level. 

From a historical point of view, it is interesting to remember 
that the 1969 Pellegrino Commission identifi ed and described  
in 1973-75 blood particles despite its not offi cially recognizing 
them as such, due to these particles being different and too 
shrunken when compared to those expected from a human 
body. 

In 1980, Heller & Adler of STuRP and subsequently others 
analyzed similar material from a chemical point of view and 
identifi ed it as blood, but without recognizing the presence of 
shrunken erythrocytes, which, instead, are described in this 
paper together with other peculiarities that are the following. 

At a macroscopic level, the different directions of blood fl ow 
from the side wound are discussed, the probable presence of 
pulmonary fl uid due to pulmonary edema from the side wound, 
the different kinds of hematic fl uids from the left arm, some 
bloodstains out of the body image confi rming the hypothesis 
of body image formation due to a human body fl oating on an 
intense electric fi eld, the scourge marks corresponding to the 
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image of the head, and, fi nally, the volume of blood necessary 
to stain all the wounds present on the HST are experimentally 
quantifi ed and commented on. 

At a microscopic level, three different types of blood are 
distinguished -Type A, B, and C - with hypotheses formulated 
to account for their origin after describing their different 
characteristics. In particular, the hypothesis to consider the 
post-mortem Type A blood shed on the HST in the sepulcher 
when Jesus’ body was wrapped in the HST is discussed. Type 
B blood, on the other hand, could consist of blood crusts that 
coagulated on the skin when Jesus was still alive. 

However, as the quantity of material analyzed is too small, 
little can be said about Type C blood which probably consists 
of erythrocytes having sizes ranging from 2 to 5 micrometers. 

The presence of fi brin, of earthy material, of creatinine 
typical of a tortured person, the stacking of erythrocytes 
probably produced by an electric fi eld, and the Beta-activity 
and the fl uorescence typical of Type A blood (but not of Type B 
blood)  are also discussed. 

Finally, the physical conditions relating to Jesus are 
discussed from a medical point of view which could explain all 
the news regarding the hematic material taken from the HST, 
especially the shrunken erythrocytes. All of these results are 
consistent with the description of Jesus Christ in the Holy Bible 
and, in particular, within the four Canonical Gospels. 
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