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Edward Reichman

The Halakhic Definition
of Death in Light of
Medical History
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dress the halakhic ramifications of such an analysis, nor will | address
the basic halakhic discussion of the determination of death, Discus-
sion of the latter can be found in contemporary Jewish literature 2

The foundation and chronological starting point for any halakhic
discussions is the Torah. While there are multiple biblical references
to death? and even resuscitation?, there is no clear statement of the
halakhic determination of death. We, therefore, turn to the text of the
Talmud as our historical point of departure for this issue, which we
shall follow from the beginning until pre-modern times.

In many places, the Talmud discusses medical issues.5 Being that
both the Jerusalem and Babylonian Talmuds were compiled while the
Jews lived in the Greco-Roman empire, the world’s center of medical
practice and teaching (Galen [130-200 c.t], the forefather of western
medicine until modern times, whose often erroneous teachings
remained undisputed for well over a thousand years, was roughly
contemporary with Rav Yehudah ha-Nasi, the compiler of the Mish-
nah), the question arises as to the extent of cross-cultural borrowing,
Were the Rabbis, in fact, familiar with the Greco-Roman sources® This
can be determined either by explicit direct references to Greco-Roman
authors or implicitly, by unattributed references to contemporaneous
Greco-Roman theory and practice. 1 will analyze both of these possi-
bilities and, in the process, will attempt to provide a general medical
historical overview of some of the issues discussed in the halakhic ljt-
erature on brain death,

It is first important to note that the medicai topics addressed in rab-
binic literature are only mentioned secondarily, in the course of hala-

although the influence of the Greco-Roman medical tradition on the
Talmud has been debated, it is abundantly clear, as will be partially

on post-talmudic halakhic and Jewish medical literature.# As Galenic
theories dominated western medical thinking well into the seven-
teenth century,? Spanning the period of the Rishonim and early
Aharonim, a basic outline of Greco-Roman principles of anatomy and
physiology will be helpful for interpreting mecdlical halakhic discus-
sions of this period in general, and of our topic, in particular.

Principles of Greco-Roman/Galenic Physiology 1
1. THE DOCTRINE OF T FOUR ELEMENTS, QUALITIES, AND HUMORS

Galen accepted the doctrine of the four elemenls—fire, earth, air and
Water—embodying the four qualities—hot, cold, dry, and wet—and
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corresponding to the four essential humors of the body—blood,
black bile, yellow bile, and phlegm." Proper health, according to
Galen, was dependent upon a delicate balance between and combi-
nation of these four elements, qualities and humors.

2. THREE SouLs

Galen perpetuated the Platonic idea of the three souls that both rule
and serve the body. These are the rational, irascible, and concupisci-
ble souls, situated in the brain, heart, and liver respectively. “The first
presides over reasoning and thought and provides sensation and mo-
tion; the second controls the passion and is the vital force; and the
third, also known as the vegetative soul, is in charge of nutrition.”?

3. INNATE HEAT

The theory of an “innate” body heat was first suggested by early
Greek medical writers. This “innate heat” became the “single most
important motive power in the animal system.” It was responsible for
growth, digestion, movement, sensation and thought. The mainte-
nance of “innate heat” coincided with life; its destruction coincided
with death. The source of this “innate heat” was the heart, more pre-
cisely the left ventricle of the heart.!* Galen, too, granted paramount
importance to this principle.'

4. PURPOSE OF RESPIRATION

The primary lunction of respiration according to Galenic physiology
was to cool and conserve the “innate heat” of the heart. It was felt
that this “heat” must be refrigerated by respiration and kept under
control if life is to persist. If refrigeration is not provided, the heat
will consume itself and the body will die."

5. PNEUMAS OR SPIRITS
The basic principle of life according to Galen was a spirit or pneuma
drawn from the air into the body through the act of breathing. The
idea of the pneumas or spirits probably originated with Erasistratus,
but the theory underwent significant alteration by Galen. This nonde-
script air travels to the heart where it meets the “innate heat”.'® At this
stage, it becomes the “vital” spirit and serves to cool the “innate
heat”. From the heart, the spirit travels to the brain where it under-
goes further cooling and subsequent conversion into the “psychic”
spirit, the source of intellect.”

It is important for our purposes to note that there is a direct rela-
tionship between respiration and cardiac function. The air inhaled
ultimately reaches the heart itself.’® Furthermore, the heart appears to
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initiate respiration by the following mechanism: “The hear expands
through increasing heat, and thus causes expansion in the lungs and
the air is drawn into the lungs and the heart.” In sum, “the idea that
the heart is an organ of respiration was established early in the histo-

ry of Greek physiology and was still strongly entrenched in Galen’s
theory.”"?

6. FUNCTIONS OF THE HEART AND BRAIN

Aristotle, who wrote before the discovery of nerves, considered the
heart as the center of the natural heat of the body. As a result, he
considered it to be the primary cause of nutrition (i.e., transforming
food into blood) and, more importantly, the controlling center of all
sensation and movement in the body.?” The brain was relegated to
secondary significance.

Galen disagreed with Aristotle and proved experimentally that the
brain is the source of sensation, respiration and movement, and not
the heart.! He did, however, agree with Aristotle that the heart is the
seat of passion and the source of “innate heat”. It is important to re-
member that the notion of the circulation of the blood through the
body was only discovered in the 1600’s by William Harvey.?

7. CONTENT OF THE VESSEIS2S

Galen proved experimentally that the vessels contain blood.? Many,
however, maintained that the vessels contained air.26

8. EMBRYOLOGY

Just as there was a debate regarding the organ responsible for move-
ment and sensation (see # 6 above), there was, likewise, controversy
about which organ appeared first in the developing fetus. Aristotle, as
expected, believed that the heant formed first?” while others thought
that the head developed first.2 Still others maintained that the fetus
began growth from the navel, as it was attached to the umbilical
cord,” from which all the other organs and limbs branched out.
Galen, however, was alone in maintaining that the liver was the first
organ to appear.®

9. PuLse

Although Hippocrates does mention tangentially the observation of
the apex beat,” it was Praxagoras of Cos (300 B.C.E.) who first res-
tricted the pulse to a distinct group of vessels and recognized its use
as an indicator of disease.*” Galen wrote on the pulse in several of
his treatises and discussed the value of palpating the pulse in the ex-
tremities and, in particular, in the wrists where it is easily felt.
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Passage in Tractate Yoma

With this understanding of some of the elementary principle.s .of Gre-
co-Roman medicine, we can begin our analysis of the rabbinic sour-
ces on the determination of death. The Talmud Yerushalmi (Yoma

8:5) states:

Rav Zera and Rebbe Hiyya said in the name pf Rav Yohanan: If c()ine
Jew lives in an area fenclosure] that is inh:abned E)y non-Jews an ha
house collapses lthere on the Sabbath], one is Permmed to unco;r]er t e_
rubble. How far can one dig Ibefore deterrpmmg the .dealh of t ehv1c
tim}? There are two opinions. One says unul. the nostrils because tf ese
are the source of life, and Hurna says until the navel because from

here the body grows.>*

On one level, this discussion is simply medical in natflre, the po.ml
of contention being how to assess if the person is still alive. Checking
the nostrils for respiration is one aliernative. Huma,. howe\{er, recorr?-
mends examining the navel. However, how can msl.aecuon.o.f this
area be helpful from a medical perspective and w!mt dnqgnostlc infor-
mation can be gleaned from such an examinallorr? 1 propose .lwo
possibilities. Firsi, one could theoretically be searching for puls?uons
of the abdominal aorta which is a reflection of heartbeat and simply
another way of measuring the pulse. It is imponan.t to note, howevir,
that although Galen and his peers may have routinely measu.red the
pulse, nowhere in the Talmud, to the best of my kno.wledge, ‘15; tl:jere
any mention of the taking of the pulse.® In addlition, if one w:srwe ‘lo
take a pulse, the abdomen is not the iclea.l place to c.heck, or nef
abdominal pulse will only easily be felt in an emaciated person:
Galen was aware of this fact. To examine the pulse, one should bet-
ter palpate the arteries of the extremities where the ab‘sence of fatfor
muscle allows for easier, more direct palpation. And, if searching for
the direct beat of the heart was Hurna’s intent, he perhaps should

o explicitly.
hﬂ‘éi:(‘;‘;if it ispposs}ilble to examine the abdorpen for movemet;l
during respiration. With normal respiration, the Slmphragm descedn(.s
and the abdominal wall protrudes. Although this can I?e altere 1(;1
pathological states, in a normal individual it can be .easﬂy observed.
without the need for palpation. Although the Rabl)ls.may not. have
understood the physiology of respiration, diaphragmatic excursion or
abdominal wall motion, this would have been an easy way to search
nt.
for’rmhizvilrizzlssion can also be understood in a philosophical. sense.
Although, admittedly, the issue being decided is of pragmatc con-
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cern regarding the violation of the Sabbath, there may be strong
philosophical overtones that impact on that decision. Which area of
the body is considered to be the origin or the source of life? One
Amora claims that breath is the source of life, although no medical or
biblical support for this notion is cited in the text of the Yerushalmi.*
Consequently, it is this element for which we must search in the man
underneath the rubble. This position may have its analogue in Grece-
Roman physiology, as an example of the prime importance of the
pneuma/spirit/breath in Galen’s system mentioned above (#4 & #5).
Hurna counters that one must uncover up to the navel, because it is
from there that the body originates and gives forth the remaining
organs and limbs.¥ This position of Hurna may have its basis in
embryological notions of antiquity and is consistent with the position
of Alcomaeon.?®

Other talmudic passages present opposing embryological views. In
discussing where the point of measurement should be on the body of
the deceased in the case of the ‘eglab ‘arufab, the Talmud (Sotab
45a) mentions a debate about the embryological origins of the fetus.?
One position, buttressed by scriptural proof, maintains that the head
is formed first. Abba Shaul, identifying with Hurna in the Yerushalmi,
believes the navel to be the origin of the fetus. This passage, howev-
er, as opposed to the Yerushalmi, clearly differentiates between
embryology and physiology. Abba Shaul may argue and maintain that
the navel is the embryological origin of the fetus, but regarding the
determination of the presence of life, even he would agree, the
Talmud says, that the examination of the nostrils is the determinant.
This latter notion is also supported by a biblical verse (“All in whose
nostrils was the breath of life”; Bereshit 7:22).

These embryological views have analogues in the contemporane-
ous Greco-Roman world (see #8, above). In addition, the value of air,
spirit or pneuma was paramount in the Galenic system of physiology,
as mentioned above (#5). The air, which was ultimately converted to
different pneumas, was breathed in through the nostrils.

However, the very enterprise of interpreting these rabbinic opin-
jons in light of concurrent medical history is clouded by the citation of
biblical verses as support for these opinions. Are these verses quoted
as a reflection of a particular tradition about the definition of life or of
man’s embryological origins, or are they perhaps examples of
“asmakbta”, in which case they do not reflect a specifically unique
tradition, and the verses are merely used to support positions consis-
tent with contemporaneous medical knowledge? This is a truly crucial
question for, if the former is true, then it not only renders our discus-
sion futile but any discussion revolving around changes in medi-
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cal/scientific understanding between our generation and that of the
Talmud is out of place. We would be dealing not with talmudic medi-
cine, but with biblical assumptions which clearly are not subject to the
same type of historical analysis.®® 1 appreciate the gravity and volatility
of this issue, but will refrain here from addressing the theological
implications and will confine myself solely to the historical aspects.

We now turn to the Babylonian Talmud's version of the passage
(Yoma 85a). The Mishnah states:

If debris falls on someone, and it is doubtful whether or not he is
there, or whether he is alive or dead, or whether he be an Israelite or
a heathen, one should open leven on the Sabbath] the heap of debris
for his sake. If one finds him alive one should remove the debris, and
if he be dead one should leave him there [until the Sabbath day is
overl.

The Talmud then elaborates:

Our Rabbis taught: How far does one search? Until lone reaches| his
nose. Some say: Up to his heart. If one searches and finds those above
to be dead, one must not assume those below are surely dead. Once it
happened that those above were dead and those below were found to
be alive. Are we to say that these Tannaim dispute the same as the fol-
lowing Tannaim? For it was taught: From where does the formation of
the embryo commence? From its head, as it is said “Thou are he that
took me (goz?) out of my mother’'s womb,” and it is also said: “Cut off
(gozi) thy hair and cast it away.” Abba Saul said: From the navel which
sends its rools into every direction? You may even say that [the first
view is in agreement with] Abba Saul, inasmuch as Abba Saul holds his
view only touching the first formation, because “everything develops
from its core (middle)” but regarding the saving of life he would agree
that life manifests itself through the nose especially, as it is written: “In
whose nostrils was the breath of the spirit of life.” R. Papa said: The
dispute arises only as to from below upwards, but if from above
downwards, one had searched up to the nose, one need not search
any farther, as it is said: “In whose nostrils was the breath of life”. !

There are some fundamental differences between the Bavli and
Yerushalmi versions, but for our discussion it is noteworthy that the
Bavli substitutes the word libo (heart) for tiburo (navel).%? We must.
therefore, again wonder what is being examined when one uncovers
“up to the heart.” Unlike the examination of the navel, there is no
room for interpretation here. It is clearly the heartbeat that is either
being palpated or listened for. We have mentioned that Hippocrates
noted the apex beat (#9, above). However, similar to the abdomen.
this is not the most reliable place to examine the heartbeat. The apex
beat cannot always be seen or palpated even in the presence of a
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rformally functioning heart. The ribs and muscle prevent deep palp:
tion. As was stated earlier, examination of the extremities orp:rl s
?he carotid arteries in the neck, is more reliable. In an éasep | ‘2‘!‘7(3
ing for heartbeat is clearly what is being advocated ’ e
The Bauli also attempted to p ‘
should search for life in the nar
ther the head or the navel are o
have stated that these positions

arallel the debate as to whether one
es or the heart with the debate whe-
f l:he earliest embryological origin. We
s ave anteced i i i
l}rlnpinclt in"this attempted parallelism, howevef r;;stlllr:: :‘;Z:‘S;Lal::j:: Zf
Ily:is ;?:ilan“;g:l 1t:e “h(?an". Applying the hermeneutic circle of ana-
)ernaps reinterpret the Yerushalmi position and suggest
that the examination of the navel is actually a reflection of hean%)g
one of the alternatives we had suggested. The Bauli, however subesaet-’

quently rejects the parallel and clearly diffe i
oy hysiolop Y dilterentiates between embry-

Position of Rashj

Rashi, lik_e.most Rishonim, explains the positions in the Talmud witl

IC;UI exphc:'t reFOLIrSC to known medical theories or medical worlk:

lhc:(;v»;aver, in hls.elumdation of the position requiring examination ol'r

e debart, Rashi makes a statement whose interpretation may be

Rlasii' y an understan.ding of both medical history, in general, and of
5 unique anatomical understanding, in particular. He states:

On i
mafos;z}e;?o[e);)alnlge the heart for presence of life (hiyupd) “sbe-nish-
el sham”, and one says to examine up to the nostrils be-

cause sometimes llle 1S not Obselved m lhe lleﬂll, ycl 1S Obsclvcd n

A proper understanding of this Rashi hinges on the interpretati
of the phrase “nishmato dofeket sham”. The word m'sbn?at o
mean either “his soul”, a derivative of neshamabh, or “his breatohfa;1
b. Elsewhere Rashi adopts the latter usagé"s,
Furber suen :r ttcl)] (l:fl:] c?ntex:ually ‘appropriate here as well.

s providg oot otion that mshm‘ato refers to breathing

p 0 1ded by the use of the term dofeker. This term meaning “pul
sntes. or “beats”, most likely refers to a physiologi;‘al rocfs p']l‘_
associate the term dofeket with the soul would be awkw:il)rd Insi' lo
of the above, Rashi claims that the heart is checked becz'ms lﬁ .
breath pulsates or is transmitted there. Therefore, when the hén ]:

exa'nlned, its movement 1S g =
\ a le”ectlo“ Ol blea[h"l N is bl Ul a mant
Ieslallon Ol lCSpllﬂllOll. y

and I believe this usag
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It follows that the heart is a respiratory organ and that Rashi sub-
scribed to the notion that the inspired air ultimately re.ached the
heant, ideas widely held throughout antiquity and the Middle Agej
(see #4 and #6, above). While Galen and his followers had poslulatg
an indirect route for the inspired air to reach the heart (above,' n. lb),
it appears that Rashi believed that there was a direct c.onnecuont e
tween the trachea and the heart. This is evident from his commentary
on Hullin 45b: “Amemar said in the name of Rav Nahman: Ther'e are’:'
threé vessels, one to the heart, one to the lung, and one to the lnveri
The three “vessels” mentioned could possibly refer to the vessels
attached to the four chambered heart, i.e., the aorta, the pulmogar);
artery, and the inferior vena cava. Rashi, however, does hno[ a }?ga
this approach. He states: “There are three vessels; after the trac N
enters the thorax, it divides into three.”* Once the trachea enters the
thorax, according to Rashi, it branches into three !Jarts,'one to t E
heart, one to the lung and one to the liver. The inspired air can reac
the heart directly via one of the tracheal branche.s.47 l.tashx reiterates
this anatomical understanding in other passages in his commentary
iyy 48
OnRIZ:}:Iif: 'anatomical approach does not correlate with contemporary
understanding of anatomy, nor is there, to the bes.t of my knovulr]ledge,
any school in the history of anatomy lh:?t. described l'he] t:;c e::. a:
directly connecting to the heart. In addition, a.natc.)mnca A issectio
was not routinely performed during this period in hlstory.' Oge casrll
only fruitlessly speculate as to the source of Rashi’s an'atomlcal i .ea[sl.
This particular inaccuracy of Rashi has been pointed out in the
seventeenth century by Rabbi Isaac Lampronti.*® However, the not.lor:
of Rishonim, and Rashi in particular, espousing erroneous anal.omlca
beliefs is not without precedent. The Hatam Sofer, in discussing the
identification of the terms used by the Rabbis to refer to the female
anatomy,” makes the following comment:

After searching through anatomy books and spc.?aki.ng wilh.kexplens lr:
anatomy, it is impossible to deny that the renhtx is not'h e nef ej(n
planation of Rashi and Tosafot. . . . But aﬁ(?r begging forgwenhes's rq[h
our holy Rabbis, they were incorrect in this matter. The l'rul bls wna_
[the position of] Maimonides,* as proven by experimentation by an
tomists and as found in the anatomy books from expert physicians. . . .
I have also asked physicians. . . .*°

Position of Rabbi Yehuda Aryeh of Modena

Until this point, I have attempted to place the talmudic passages in
Yoma and Sotab into their medical historical milieu and to align, in a
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general way, the embryological and physiological beliefs of the
Rabbis with contemporaneous Greco-Roman theories. In addition, |
have suggested that the Talmud Bavli in Yoma and Sotab differenti-
ates between embryology and physiology.

Rabbi Yehudah Aryeh of Modena, who lived in the seventeenth
century, also engages in the same method of analysis. In his eyes,
however, the Rabbis are clearly and directly addressing the heart-
brain debate of medical antiquity (see above, # 6 and # 8), both in
terms of which has embryological precedence and in terms of which
has greater physiological significance. Through this approach, his
interpretation of the conclusion of the Yoma passage is quite remark-
able, and is worthy of being cited in toto:5

“From where is the fetus created, etc.” Next to this passage lin Yomal),
the author of ‘En Ya'gkoy juxtaposes a passage from Tractate Sotab. 1
will address the reason for this juxtaposition. There are varying opin-
ions amongst the [natural] philosophers regarding which organ of a
developing fetus is created first. Some li.e. Aristotle] say the hcart,
some say the liver,”” and some say both of these together, [simul-
taneous] with the brain. And regarding the source of life (misbkan ba-
biyub), some say it is in the heart,®® which is, thercfore, called the king
of all organs, and some li.e. Galen] say it is the brain. The brain is in
close proximity to the nostrils and a tube connects the two for the pur-
pose of evacuating the phlegm, breath and pneuma from the brain.®
That is why the brain has continuous motion® similar 1o the heart. . . .

Now, understand from this passage how the Tannaim engage in a simi-
lar argument. Regarding embryology, one says the fetus grows from
the head, i.e., the brain, and one says from the navel, meaning to say
the heart and liver, And, regarding the seat of life, one says from the
nostrils, meaning to say the brain, and one says the heart. It is in this
context that the Tannaim debated that when one checks to see if a
person has died, and respirations are absent, one Tanna says check up
to the nostrils and the other says check up to the heart. Rav Papa,
however says that everyone agrees that the source of life (hiyun) is in
the brain. Therefore, if one first checks the nostrils, which are function-
ally connected 1o the brain [as stated abovel, and there is no breath,
everyone would agree that the brain is no longer functioning and the
person is dead... When do they argue? In a case when one reaches the
heart first. In this case, one authority maintains that if the heart has
stopped beating, surely this is a reflection that brain function has
ceased as well, and the person is considered dead. The other authority
claims that it is possible for pulsations of the heart not 1o be appreciat-
ed, yet the brain may still be functioning, as evidenced by the breath
from the nostrils. [Therefore, one must check the nostrils even if he
starts from the bottom up.)

The Torah, the source of truth, supports this position of Rav Papa with
the verse, “all in whose nostrils is the breath of life”, revealing that the
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. 6
presence of breath in the nostrils indicates the presence of Ilfe.. We
see from here how the knowledge of the Rabbis covers all domains.

Rabbi Yehudah of Modena interprets the discussion .in Yoma to be
about the best method to determine brain death, albeit not the wa);
we understand this phrase. According to one opinion, the: absence o
a heartbeat is an adequate assessment of brain death, v.vhlle the other
contends that the brain may still be functioning even in the absence
of a discernible heartbeat. Therefore, according to the !alter, the furlc—
tion of the brain must be assessed directly, by checking for respira-

ion.62

nor\]{vhal is important from Rabbi Modena’s words is .not so much the
details of his discussion as the methodology of his approach. He
framed the talmudic discussion within the comex} of contempor;ry
medical theory, thereby reaching a conclusion different from other

rabbinic authorities.
The Mishnah in Obalot and Post-Decapitation Movement

The halakhic debate about the determination of deal|? llfls also
included discussion of rabbinic sources dealing with decapitation a.nd
post-mortem body movements. Brain death has been termed “physio-
logical decapitation” and has, therefore, been argued to be analogous
i i ical decapitation.®
to the passages discussing physica : . N
The starting point for this approach is a Mishnab in Obalot (1:6):

Man does not spread impurity until his soul departs. Lik.ew,i‘se for ani-
mals. If they are decapitated, even if they are "movmg" t.hey can
spread impurity, similar to the tail of a lizard that “moves” indepen-

dently.#

Here the Misbhnab discusses the halakhic relevance of post-mortem
movement. It does not, however, detail the physiology 'of movement,
nor does it reveal the origin or center that controls bodily movememi_
The Talmud (Hullin 20b-21a) elaborates on the case of “severanceI o
the spine” in defining a “nevelab". The issue raised is whether t fmt
state is sufficient to constitute a nevelab or vtlhethfr severancs o" )a
majority of flesh in the neck area is also requ.lred ( rov basar imo").
Again, the discussion is halakhic and not phys.nolo.gxcal. ) _

The Rambam, however, alludes to a coordmatmg center of move
ment whose control is lost with limb or tail amputation:

This creature moves its tail a great deal alter it is severed. Hovxfever,
this occurs to a number of “species” whose source of movement is not
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localized and coordinated from a central source but is rather spread
throughout the body.%

Although the Rambam refers to a central origin of movement, he
does not reveal whether this origin is the brain, or the heart, or per-
haps some other organ. From the Rambam’s medical writings, how-
ever, it is clear what he believed to be the source of movement. 5

We have mentioned above (#6) the debate between Aristotle and
Galen regarding whether the heart or the brain is the controlling cen-
ter of sensation and movement. The Rambam explicitly addresses this
controversy and supports the position of Aristotle;

I have prefaced limy remarks] with this introduction in order 1o stimu-
late you to [critically appraise even] a statement of the great sage
Galen. You already know that his opinion is that there are three major
organs, the hean, the brain, and the liver, and that not one of these
can receive its power from another organ under any circumstances.
The opinion of Aristotle and his followers is, as you know, that there is

a single main organ, namely, the heant, and the heant sends powers to

each of the other organs and, with this power, the other organs per-

form their specific functions. Therefore, according to the view of Aris-

totle, the heart sends powers to the brain and with this power the

brain performs its function, and it [in turn] gives sensation and move-

ment to other organs. So too the powers of imagination, thought, and

memory are powers that are brought into existence in the brain

through the principle that the brain receives from the heart, Similarly,

all other organs in the body contain the powers with which they per-

form their special functions. This [thesis of Aristotle] is correct and logi-

cal because the brain performs its functions, and likewise every organ

performs its functions, and all [together] they constitute the total life sit-

uation of an individual, However, the heart sends the specific power of

life to each organ.&

Another rabbinic figure roughly contemporary with the Rambam
also addresses the Galen-Aristotle controversy. The thirteenth century
Rabbenu Gershon b. Shlomo, father of the Ralbag and son-in-law of
the Ramban, cites multiple proofs for both sides of the controversy:

Galen claims that the source of movement is the brain, and he brings
the following proof: He |i.e. Galen] once removed the heart from a
monkey, and the monkey continued to move for twelve hours. It
[therefore] appears that the source of movement is the brain. . . . There
is also support for the position of Aristotle: After a man js decapitated,
the remaining body can walk a few steps. So 1 was told by a Scholar
who claimed to bave seen with his own eyes that when a man was
sentenced by the King to decapitation, he stated that afier his head is
severed, his body will walk to a designated spot. And so it was, the
body walked to this spot and there it fell
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The post-decapitation movement mentioned in suppo-n of Arisfotle
is likely a reference to the Lazarus reflex whic.:h was first descr.nbed
for guillotine victims and later found to occur in brain dead patients
as well. o

The quote from Galen is also of historic and halakhic import.
Whether the body can function without a heart or whether a heart
can function without a body has long preoccupied the minds of
anatomist and halakhist alike. Already in the second century, Galen
observed that “the heart, removed from the thorax, can be seen to
move for a considerable time.”” In the sixteenth century., Andreas
Vesalius, the premier anatomist of the Renaissance, desc.nbec:] dogs
and cats running around after their hearts had been. excised.”” One
century later, William Harvey, the discover of circulation, “prove(.i by
the frequent dissection of living animals . . . that when thf: animal
was already dying and no longer breathing, the heart continued to
pulsate for a while and kept some life in itself.” 72

The Hakham Zevi and the “Heartless” Chicken

The discussion of whether an animal could live without a hear? has
occupied a prominent place in halakhic responsa literature aS.l[ re-
lates to the status of an animal as trefab or nevelab.”® A case in the
year 1709 caused a great sensation when a young girl, preparing a
hen for dinner, was unable to locate its heart. There was some suspi-
cion that a nearby cat may have eaten it. The case was brought be-
fore R. Zevi Ashkenazi (Hakham Zevi) to decide if the her.l was
kosher. ljllring the course of his discussion, the Hakham Zevi took
the opportunity to elaborate on the importance of the ht?art, both
from an halakhic as well as a physiological perspective.” Hxs. famous
responsum on this subject has already been incorporfnec! into the
halakhic discussions of brain death, but 1 wish only to highlight a few
of the medical historical elements.

It is interesting to note that this responsum was written af.ter the
discovery of the circulation of the blood, generally c.redlted tf)
William Harvey, yet no mention of this revolutionasy dxscov.ery is
found there.”” The notion of the heart being the cenler of the circula-
tion perhaps could have further buttressed his argument of the
importance of that organ. y ‘

It is clear that the Hakham Zevi subscribed to the position of Aris-
totle. He writes: “All the life and power of the body. are depe.ndent
upon it (i.e. the heart]. It is the first created and [life] is mconcel'vz?ble
without it." In addition, he quotes R. Gershon b. Shlomo’s opinion.
discussed above, regarding the case of the monkey whose movement
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was observed twelve hours after the heart was removed: “Anyone
who is the least bit familiar with science will realize that the words of
the Sha‘ar bha-Sbamayim are the opinion of Galen.” Aside from the
fact that R. Gershon b. Shlomo explicitly attributed this position to
Galen (see quote earlier in this article), it seems that the Hakham
Zevi considered himself to have had at least minimal medical scienti-
fic knowledge which obviously included the teachings of Galen.

In discussing the talmudic passage in Yoma, the Hakham Zevi
cites Rashi as support for his position,

Rashi 2"l agrees with our words that the neshamab™ dwells in the
heart. However, there are times when even if the neshamab is siill
within the heart, the pulse may not be palpable on the chest [over the
heart]. This may be secondary to the weakness of the pulsations, or
because the heart is hidden underneath the chest wall, which prevents
transmission of the pulse. But the nesbhamab that exits the heart, by
way of the lungs, can be observed as long as the heart is functioning.
It is quite clear that there can be no neshamab unless there is life in

the heart. For neshamab exists because of and for the purpose of the
heart,

A number of important points can be gleaned from this last pas-
sage.

1. The Hakham Zevi acknowledges that the chest is not the best
place to examine for heartbeat secondary to the interference of the
ribs and muscle. As already indicated, this is consistent with medical
teachings since antiquity and is equally true toclay as well.

2. He believes that the heart is a respiratory organ, also perfectly
consistent with the medical understanding of his time. He, therefore,
discusses the exhalation of air from the hear, via the lungs, to the
outside. We have mentioned above that it was an accepted fact that
the inspired air ultimately reached the heart.

3. It seems evident that the Hakham Zevi understands the Rashi as
it was explained above, i.e., we check the heart because the breath
pulsates or is transmitted there (“nishmato dofeket sham”).

In mustering further support for his position, the Hakham Zevi
quotes a series of sources from the Middle Ages including Ibn Ezra,
Kuzari” Sha‘ar ba-Shamayim and Shevilei Emunah.”™® The quotes
from these authors all discuss variations on the theme of “innate
heat” (hom ha-tiv). Without a fundamental undersianding of the
contemporaneous notions of cardio-respiratory physiology, these pas-
sages can easily be misinterpreted. The heart was thought to contain
the source of the body's heat and this “innate heat” was thought 10
be the source of life. (See my discussion of Greek physiology, above
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#3.) The purpose of respiration was to cool the flames of the heart,
and the inability to cool these flames would lead to excess heat and,
ultimately, to death. The notion of the “innate heat” of the Fleart was
only disproved in the seventeenth century by Giovanni Alfon.se
Borelli when he actually measured the temperature of the heart with
a thermometer.”

In sum, the Hakham Zevi subscribes to the Aristototelian ideas of
the embryological and physiological significance of the heart. His
physiological discussion is largely consistent with acce.pled medlc.al
teachings of his time, except for the omission of the notion of the cir-
culation of the blood. In addition, his proofs are firmly rooted in the-
ories of Greco-Roman and Renaissance medicine.

R. Yonatan Eybeschutz also addressed the question of the heartless
chicken and took issue with the decision of the Hakham Zevi.®
Whereas the Hakham Zevi quoted older sources discussing medical
theory, R. Eybeschutz wished to settle the matter by sending a leEter
to the medical faculty of the University of Halle in Germany. The
question he posed to the physicians was whether an animal cc?uld
live without a heart or some other organ serving a similar function.
He quotes their response verbatim in his work. He also stresses that
the discussion of the Hakham Zevi is based on medical theories

which often change with time:

Regarding scientific principles based on experimentation, _today the
hypothesis is one way, and when others observe the opposite pheno-
menon, they retract the initial hypothesis and replace it wn_lh anol!)er.
And such is always the case. Even now, based on expenmemat'non,
Iscientists] have actually retracted all the assumptions and conclusions
of Galen and Aristotle ®!

In addition, R. Eybeschutz notes that while certain aspects of
Jewish law have a specific mesorab, such as which animals are con-
sidered a trefah,® there is no such mesorab for the understanding of
the function of the heart. This is perhaps why he felt free to consult
contemporary physicians as opposed to quoting from earlier rabbinic
sources.

Post-Mortem Caesarean Section and the
Passage in Tractate Erkbin

A recent medico-legal case in lIsrael involving a pregnant brain dead
woman has led the brain death controversy into another area of in-
terface between rabbinic and medical knowledge. The question pre-
sented before an Israeli court was whether a caesarean section could
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or should be performed on a brain dead woman in order to deliver
the fetus. Although the court decided, as per the husband’s wishes,
that a caesarian section not be performed, the case sparked discus-
sion amongst halakhic authorities as to the permissibility of perform-
ing such a procedure.® '

The Talmud (‘Erkbin 7a) states that if a pregnant woman dies a
natural death, the fetus dies first, but if she is killed (i.e. a traumatic
death), the fetus outlives the mother. If the aforementioned brain
dead woman was halakhically dead, and died a natural death, how is
it possible for her to give birth to a live child? This would seemingly
run counter to the teaching of the Talmud that states that the fetus
dies first in such a case.

In addition, the Talmud seems to contradict itself. A later passage,
in the name of Samuel, states that if a woman dies during labor on
the Sabbath, one can carry a knife through a public domain, cut
open her abdomen, and remove the child. Once again, if the fetus
cannot outlive the mother, why should it be permissible to violate the
Sabbath to attempt to remove it?

Both above contradictions can be resolved if one assumes that the
statement of the Talmud that the fetus dies first in 2 natural death
was not categorical, but rather only meant to describe the majority of
cases.’ These two circumstances, therefore, can be understood as
representing the minority. Alternatively, the Talmud’s statement may
be categorical, but both of the above cases represent circumstances
not addressed by it. In the contemporary legal case, the mother was
receiving artificial respiration, a circumstance not accounted for in the
talmudic statement.® And in the Talmud’s own case regarding carry-
ing the knife on Shabbat, if the woman is in labor, the child may
have already begun to exert his physiological independence. As a
result, in such a case, the child may outlive the mother.® Whatever
the case may be, I concern myself here only with the medical histori-
cal aspects of a caesarean section.

In addition to this passage, there are multiple passages in Tractates
Niddab and Bekborot which discuss both live and post-mortem cae-
sarean section for both humans and animals.®” These passages have
fueled multiple debates in the medical historical literature regarding
the antiquity of caesarean section with maternal survival.® Do the
passages that discuss live caesarean section (i.e. caesarian section
with maternal survival) reflect actual cases or simply theoretical con-
structs? While the answer to this question is entirely irrelevant to the
halakhist, the medical historian has found the question irresistible.
Post-mortem caesarian section is well documented from before the
common era, but the performance of caesarean section with maternal
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survival is not believed to have occurred before the Middle Ages.”
The references to live caesarian section in talmudic times, if actual
occurrences, would obviously supplant this notion.

A comment should also be made regarding post-mortem caesarian
section. As we have stated, according to the talmudic passage in
‘Erkbin, if a pregnant woman dies of natural causes, the fetus dies
first. Such is not the case, however, for a traumatic death of a preg-
nant woman. There is extensive literature on post-mortem caesarean
section which dates back to Roman antiquity. Indeed, laws were
instituted in the Roman Empire requiring the opening of dead bodies
of pregnant women shortly after death.® Since these laws were per-
petuated and publicized in the times of Caesar, the procedure be-
came known as a caesarean section.” It seems obvious that there
must have been at least a small percentage of fetal survival; other-
wise, the procedure would not have been manclated. Do these cases
contradict the Talmud? Unfortunately, it is impossible to know whe-
ther the cases of fetal survival were associated with the natural or
traumatic death of the mother. In addition, some authorities claim
that it is possible for the fetus to survive in a minority of cases, as
stated above.

As recently as the late nineteenth century, there are multiple refer-
ences in the medical literature to the delivery of live infants after
post-mortem caesarean section. Infant survival was even documented
after a child was extracted as much as two hours after the death of its
mother.®? Again, there is no differentiation in this medical literature
between natural and traumatic death of the mother. It is also possible
that the determination of death was inaccurate and, in fact, the moth-
ers were not dead, neither according to halakhic criteria, however
one wishes to define them, nor according to contemporary medical
standards. To quote contemporary medical literature about post-
mortem caesarean section is irrelevant as the intervention of artificial
respiration eliminates the equation of these cases to those of the Tal-
mud.?

While the practice of post-mortem caesarean section was univer-
sally accepted in the secular world throughout history, it seems that
such was not always the case in the Jewish world. As early as the
period of the Geonim there was a ban placed on performing post-
mortem caesarean sections.” This ban was continued by the author
of the Issur ve-Heter and reiterated by R. Moshe Isserles.® The rea-
son invoked by the latter two authorities is that “we are not qualified”
to determine the death of the mother.” Since one must wait a signifi-
cant period of time before declaring her death, a caesarean section is
no longer indicated. By that time the fetus would surely have died.
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g ‘Today, however, given our enhanced ability to both determine the
eath of the mother, cardiac death as well as brain death, and sustain

the life of the fetus, some authorities would allow a post-mortem cac-
sarean section,?® ‘

Conclusion

I have provided a medical historical overview and analysis of some
of the rabbinic sources quoted in contemporary discussions of braj
death, a current issue in the world of medical halakhah UnIj
der§t'anding the scientific theories contemporary with the ral;binic
positions expressed enables us to appreciate their medical frame of
refere.nce, their allusions to medical theory and their quotations of
prominent figures in the history of science. In addition otherwise
cryptic rabbinic passages can be clarified, ’ e

In a rapidly progressing field, such as twentieth century medical
halakhah, the understanding of the latest medical theories and lr(f’l(l—
ments is crucial to be an effective posek. By the same 10ken Rznbbiq‘ot"
fl" generations had to be knowledgeable about the state o'f medic;inc
in their age in order to render an appropriate pesak. An awareness of
the state of medicine co-existing with particular rabbinic figures ‘C'm
enlfance our understanding of the medical and halakhic issues‘ W;lh
which these Rabbis were dealing. This knowledge can perhaps assist
current posekim in their utilization of rabbinic source material for
Incorporation into medical halakhic discussions,
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the History of the Cardiovascular System,” Bulletin of the History of Medicine 34
(1960): 391-413, esp. 410.

26. Some have interpreted a talmudic passage based on the debate as 10 whether arnter-
ies comain air or blood. According to Rav (Hullin 45b), even a small perforation of
the aonta (“kaneb ba-lev) is considered a trefab, whereas according 1o Shmuel, a
lasger tear is required. See J. Preuss, 103; David Margalit, “Pirkei Anatomia Lifnim
bi-Yisrael ve-Hayom,” Koroth 1: 11-12 (June-july, 1957): 379-80.

27.See A L. Peck, trans., Aristotle: The Generation of Animals (Cambridge, 1953), 193.

28.This was the position of Lactantius of Nicomedia (325 C.E.). See ]. Needham, A
History of Embryology (New York, 1959), 78.

29. This was the position of Alcmaeon (sixth century B.C.E.). See Needham, fbid.

30. For an overview of the history of embryology, sece J. Needham, op. c#t. (n. 28);
Howard Adelmann, “A Brief Sketch of the History of Embryology before Fabricius,”
in his trans. of The Embryological Treatises of Hieronymous Fabricius of Aqua-
pendente (Ithaca, 1967), 1, 36-70. For references 1o embryology in Jewish sources,
see Samuel Kottek, “Embryology in Talmudic and Midrashic Literature,” Journal of
the History of Biology 14:2 (Fall 1981): 299-315; David 1. Macht, “Embryology and
Obstetrics in Ancient Hebrew Literature,” Jobns Hopkins Hospital Builetin 22: 242
(May, 1911): 1-8; W.M. Feldman, “Ancient Jewish Eugenics,” Medical Leaves 2
(1939): 28-37; D. Schapiro, Obstetrique des Anciens Hebreus (Paris, 1904); W.M.
Feldman, The Jewish Child (London, 1917), 120-44; H). Zimmels, Magicians,
Theologlans and Doctors, 62-64; Needham, 77-82; J. Preuss, 41-138.

31. The apex beat is usually palpable on the left anterior chest in the fifth intercostal
space. See G.E.R. Lloyd, ed., Hippocratic Writings, 348.

32.1bid., 31. Herophilus, a student of Praxagorus, developed a complex system of
measuring the pulse based on musical rhythms. Because of the intricacy of this
method, it could not be applied in clinical medical practice. See Karl Zurbach,
“Early Ideas and Theories on the Motion of the Blood,” Ciba Symposium (1939):
71-77, esp. 71-72.
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33.See Logan Clandening, Sourcebook of Medical History (New York, 1960), 42-15.
Asaph the Physician also discusses the value of palpating the peripheral pulscs.
See, for example, the Hebrew manuscript from the British Library Oriental Col-
lection, Add. 27, 018. For information on Asaph, see above, n. 7. This section of
Asaph is likely borrowed from Galen.

34.The two phrases bi-bu di-bava kayyam and bi-bu di-bava ribon are subiject to
interpretation. I have provided a loose translation.

35. There is an allusion to palpation of the pulse in Midrash Tebillim 73:1, quoted by
Preuss, 143,

36. The Korban ba-‘Edab on Talmud Yerushalm, Yoma 8:5 cites the scriptural verse,
“all in whose nostrils was the breath of life” (Bereshit 7:22), as does the Talmud
Bault discussed below,

37.See Korban ba-‘Edabh, loc. cit.

38. For that position, see J. Needham, 78.

39.The ‘En Ya‘akov 2 (Jerusalem, 1961), 37a actually juxtaposes the two passages
from Yoma and Sotab. Cf. Niddab 25b where Abba Shaul maintains that the head
is formed first, a seeming contradiction to his position in Sotah.

40. For the issue of the integration of scientific knowledge into halakhah, and the con-
flict between the opinion of the Sages and that of modern science sce, for exam-
ple, Abraham S. Abraham, Nisbmat Avrabam: Orab Hayyim (Jerusalem, 1984), 77-
81, n. 20; Dov I. Frimer, “Establishing Paternity in Jewish Law,” Proceedings of the
Assoclation of Orthodox Jewish Scientists 8-9 (1987): 159 and 186-87. (I thank Dr.
David Shatz for directing me to this source); H. Schachier, op.cit. (n.1), 121-22;
Yaakov Neuberger, “Halacha and Scientific Method,” The Torah u-Madda jotrnal 3
(1991-1992): 82-89; Marc D. Angel, “Authority and Dissent,” Tradition 25:2 (Winter
1990): 18-26, esp. pp. 22-26; She'elot u-Teshuvot Hatam Sofer, Yoreh De'ab # 338;
Hazon Ish, Nasbim (Bnei Brak, 1991), Hil. Ishut 27:3. The methodology of this
paper does beg a thorough analysis of this issue, which 1 hope to address in
another forum.

41. Translation by Leo Jung, Soncino Talmud (London, 1984).

42. The Rif, Ran and Rosh all preserve the text of the Talniud Yerushalmi of “ ‘ad
tiburo®. The Meiri says, “tiburo o ler/.

43. See above regarding the passage from Sotab 45a.

44. Rashi, Yoma 85a, s.v. bakbi garsinan.

45. Keritut 22a: Y10 v0'p AKRYY “npwisny” ayva K11 X and Rashi, ad foc., s.v.
misraf sarif A% IV "PP'LIT APNYH AP 0 D

46. Rashi, ad loc., s.v. tlata kanel.

47. Admittedly, this Rashi and the ones later mentioned refer to animal anatomy.
However, it is unlikely that so fundamental an anatomical notion should vary, ac-
cording to Rashi, between humans and animals. Indeed, Tosafot (Hullin 42b, s.v.
ve-amenr) states regarding frefot that one should differentiate between man and ani-
mal, but only in matters where their anatomy differs. The Talmud, however, docs
explicitly prohibit the extrapolation from animal to human anatomy. See Hullin
68a, “adant me-bebemabh lo yalift and Tosafot, ad loc., s.v. shilya.

As human dissection was frowned upon during most of antiquity, the great sci-
entists almost uniformly extrapolated from animal anatomy. Aristotle states that the
inner parts of the body are unknown, especially those of man; consequently, one
must refer to the parts of animals which have a nature similar to the nature
humans possess, and examine them. See Jonathan Bams, ed., Complete Works of
Aristotle (Princeton, 1985), 788.

Galen is notorious for having extrapolated his anatomy from animals, and this
led 10 many erroneous conclusions. See, for example, Charles Singer, "Some
Galenic and Animal Sources of Vesalius,™ op. cit. (n. 17), 6-24.

48.1n Hullin 49a, the Talmud discusses a case where a needle was found in the large
vessel of the liver of an animal and presents a debate as to whether or not it is
kosher. Rashi, however, addresses the question of how the needle reached its loca-
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tion. In doing so, he details the relevant anatomy and concludes that the needle
must have been ingested by way of the trachea. It reached the large vessel of the
liver by passing through the branch of the trachea that leads to the liver. In pass-
ing, Rashi also mentions the branches of the trachea that lead to the heart and
lungs.

Another such example appears in Hullin 111a. In the context of a discussion
on the necessary preparations for eating liver, the Talmud mentions a case where a
particular dish was brought before Yanai, the son of Rebbe Ami. The dish was
called kanya bi-kufyab and Rashi explains it to consist of the trachea and all that is
attached to it, namely the lung, heart and liver. All these organs were cooked
together. For reasons related to that passage, the Talmud constructs a scenario
whereby the blood of the liver can flow directly out of the pot and not be cooked
with the other organs. In explaining this unique circumstance, Rashi (s.v. dilma)
elaborates on the anatomy of these organs and postulates a pathway for the blood.
He states, “The small vessels of the liver drin into the tube |kaneb] of the lung
(i.e., trachea). From here the blood traverses through the hollow lof the trachea] 1o
the outside of the pot.” Here, again, it is quite clear that Rashi believed that the
three major organs, including the heart, are directly connected to the trachea.

49. Preuss, 103, claims that this position of Rashi's is consistent with the teaching of
Aristotle. I have been unable to verify this assertion. Aristotle believed that the air
uhimately reached the hean, but it is unclear whether he believed that the trachea
connected directly to it. Leonardo Da Vinci postulated a more direct route for the
air to reach the heart than did Galen, but it was not as direct as it would be
according 1o Rashi. See ). Playfair McMurrich, Leonardo Da Vinct: The Anatomist
(Baltimore, 1930), 195. Da Vinci obviously post-dates Rashi by some 400 years.

50. There are no clearly documented human dissections from the time of Rashi,
although scattered references to autopsies and dissections appear in the thirteenth
and fourteenth centuries. Mundinus (1270-1326) is recognized 1o have been the
first to incorporate human anatomical dissection into the medical curriculum, See,
for example, C.D. O'Malley, Andreas Vesalius of Brussels (Berkeley, 1964), 1-20;
Ludwig Edelstein, “The History of Anatomy in Antiquity,” in Ancient Medicine
(Baltimore, 1967), 247-302; Charles Singer, A Short History of Anatomy and
Physiology From the Greeks to Harvey (New York, 1957); Mary Niven Alston, “The
Attitude of the Church Towards Dissection Before 1500," Bulletin of the History of
Medicine 16:3 (October 1944): 221-38; Nancy Siraisi, Taddeo Alderotti and His
Pupils (Princeton, 1981), 66-69. 1 have extensively researched the history and
halakhah of anatomical dissection and would welcome any inquiry about this
topic.

.Regarding Rashi's relationship with a Jewish physician named Meshulam, and
regarding his general medical knowledge, see John R.W. Dunbar, trans., History of
the Jewish Physicians from the French of E. Carmoly (Baltimore, 1845), 42-43. Note,
however, that Carmoly quotes no sources. The veracity of his assertions is in ques-
tion, and 1 have seen no other source that corroborates his claims.

52.See his Pabad Yizbak 10 (Bnei Brak, 1980), 53-54, s.v. telata kani. R. Lampronti
was himself a physician who graduated from the University of Padua. See
Abdelkader Modena, Medici E Chirurghi Ebrei Dottorati E. Licenziati Nell
Universita Di Padova Dal 1617 al 1816 (Bologna, 1967), 55-57.

It is worth quoting Rabbi Lampronti's critique of Rashi:

“1, the young author, question the position of Rashi. For it appears that he

believed that the trachea enters into the liver and hearnt. Any scholar with

knowledge of anatomy can see with his own eyes . . . that this is not so.”

Y.L. Katznelsohn makes a similar comment in his book, ba-Talmud ve-
Holthmat ba-Refu’ab (Berlin, 1928), 131. He defends Rashi by claiming that this
statement must have been inserted by a student of Rashi, as Rashi knew too much
about anatomy to make such a gross error. David Margalit likewise defends Rashi
against R, Lampronti and claims that Rashi was actually referring to the major hean

5

—
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vessels, i.e. the aorta, etc. See his “Erkhim Refu'iim she-bi-Enzyklopedia ha-
Hilkhatit ‘Pahad Yitzhak' le-R.Y. Lampronti,” Koroth 2; 1-2 (April 1958): 59.

In my humble opinion, however, had Dr. Katznelsohn and D. Margalit seen the
other.two passages of Rashi in Hullin (see above, n. 48), it is doubtful whether
they still could have maintained their defenses.

53.1 refer here to the terms used in Mishnah, Niddab 2:5. For further discussion about
the identification of these terms, see, for example, Preuss, 115-19; Abraham
Abraham, Nishmat Avrabam, Yoreb De‘ab, 76-79; 1.M. Levinger, “Ha-Mivneh ha-
Anatomi shel Evarei ha-Min bi-lshah u-ve-Ba‘alei Hayyim,” Koroth 4: 8-10 (June
1968): 611-15; Tirzah Z. Meachum, “Mishna Tractate Nidda with Introduction: A
Critical Edition with Notes on Variants, Commentary, Redaction and Chapters in
Legal History and Relia,” (unpublished doctoral dissertation; Hebrew University,
1989), 224-31. T am currently working on an explanation of the terms of the
Mishnah based on the anatomical teachings of Herophilus.

54. Even the Rambam’s anatomical description is difficult to understand today. He dis-
cusses this matter extensively in his Commentary on the Misbnab, Niddab 2:5, and,
more succinctly, in his Mishneb Torab, Hil. Issurei Bi ‘ab, Chapter 5. It is difficult to
identify the structure called the “/ul according to the interpretation of the
Rambam.

55.See She'elot u-Teshuvot Hatam Sofer, Yoreb De‘ab, # 167.

56. A small excerpt of this passage was quoted by F. Rosner and M. Tendler, op. ci.
(n. 2), but 1 believe the full quotation will be more revealing and is highly relevant
to the methodology and content of this article.

57.See May, op. cit. (n. 11), 58. This is the position of Galen. See also Adelmann op.
cit. (n. 30, 41, 43, '

58. May and Adelmann, ibid.

59. For discussion on the importance of the evacuation of the phlegm, one of the four
humors, from the brain, see Lloyd, Hippocratic Writings, op. cit. (n. 21), 241-47.
For a discussion on the anatomy and physiology of the canal that connects the
brain to the nostrils, see May, op. cit. (n. 11), 428-30.

60. The Rambam, in his medical aphorisms, mentions that the brain undergoes con-
stant pulsatile motion which contributes 10 the expulsion of waste from the brain,
See F. Rosner, Maimonides’ Medical Writings: The Medical Aspborisnis of Moses
Maimonides (Haifa, 1989), 14-15.

61. Most contemporary halakhic sources have viewed the checking of the nostrils as a
means of assessing respiration but not necessarily specific organ function; the issue
being whether the absence of respiration itsell is a sign or a definition of death.
Rabbi Modena, however, views the checking of the nostrils to be a direct assess-
ment of brain function.

62. Although Rabbi Modena, himself, had no formal medical training, he was friendly
with a number of medical students at the nearby University of Padua. See Noward
E. Adelman, “Leon Modena: The Autobiography and the Man." in The
Autoblography of a Seventeenth-Century Venetian Rabbi, trans. and ed., by Mark R.
Cohen (Princeton, 1988), 30, and n. 76.

03. See the articles by M. Tendler, above, n.2,

64. The assumption is that the latter half of the Misbnab (“If they are decapitated..))
refers 1o man as well as animals. This appears to be the opinion of the Rambam
(HIl. Tum'‘at Met 1:15). According 1o the Gilyon ba-Rosb on the Mishnab in Obalot,
however, both Rashi and Tosafot in Hulltn maintain that this phrase excludes man.
The Hidushet Rashash on Obalot adjusts the text of Tosafot to include man. See
also Tiferet Yisrael, ad loc.

65. Rambam, Commentary on Mishnab, Obalot, ad loc.

66.1n the Rambam’s medical writings, there are virually no references to religious or
halakhic matters, and, in general, rabbinic authorities do not consult them at all. In
this discussion, however, 1 believe a deviation from the norm is indicated, as will
be self-evident.
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67.See F. Rosner, op. cit. (n. 60), 446, treatise # 25, item # 70. This last of the Ran'a-
bam’s treatises in the aphorisms is devoted exclusively to criticism of Galen. This
item, # 70, as well as the following two items, deal extensively with the issue of
whether the heart or brain is the source of movement, and the Rambam here, as in
the remainder of this treatise, severely criticizes Galen's view. These items com-
prise the concluding section of the book of aphorisms, which may reflect their rel-
ative significance. o

Although the Rambam believes the heart to be the primary organ providing the
power or energy which ultimately is responsible for movement, he clearly ac-
knowledges a major role of the brain in movement. See 1bid., 16.

Regarding the Rambam’s view of the hean, see also Rambam’s Gulde l 38.‘ 72.
Regarding the Rambam's criticism of Galen, see Max Meyerhoff, “Maimonides
Criticizes Galen,” Medical Leaves 3:1 (1940): 141-46.

68.See H.Y.D. Azulai, Shem ba-Gedolim (Jerusalem, 1954), “Sha‘ar ba-Shamayim,”
68b. This work is largely a compilation of other sources and apparently includes
excerpts from the Rambam's Sefer ba-Nefesb. The Hakham Zevi disputes this latter
notion, See She'elot u-Teshuvot Hakbam Zevt, ¥ 77.

69. Rabbenu Gershon makes no reference here to the Mishnab in Obalot, but i.f we
applied the position of Aristotle to the Mishnab, then a decapitated man or _ammal,
if it is moving, should still be considered alive and should not spread impurity.

70. See C. Singer, Galen: On Anatomical Procedures, op. cit. (n. 25), 184. )

71. See Samuel W. Lamben, trans., Andreas Vesalius: De Fabrica Corporis Humanis in
L. Clandening, Source Book of Medical History, op. cit. (n. 33), 149.

72.See Gweneth Whitteridge, trans., William Harvey, Disputations Touching the
Generation of Animals (Oxford, 1981), 243.

73.See sources quoted in HJ. Zimmels, op.cit. (n. 11), 39-41, 196-97. See Shulhan
‘Arukb, Yoreb De‘ab, 40:5. The question the later rabbinic authorities address is if
an animal cannot survive at all without a heart, then such an animal should be
considered a nevelab and not a trefab.

74. She'elot u-Teshuvot Hakbam Zevi, * 77.

75. Harvey's famous work, De Mofu Cordis, first appeared in 1628. However, Harvey
earlier alluded to the idea of systemic circulation in his lectures on anatomy. See
C.D. O'Malley, et al, annotated translation, William Harvey: Lectures on the Whole
of Anatomy (Berkeley, 1961), 191-92.

Although Harvey's work appeared in 1628, it is not clear when his notions of
circulation became universally accepted by the medical world. On the Spanish
neglect of Harvey's De Motu Cordis, see ).J. 1zquierdo, “On Spanish Neglect of
Harvey's ‘De Motu Cordis’ for Three Centuries, and How it was Finally Macde
Known to Spain and Spanish Speaking countries,” Journal of the History of
Medicine (Winter 1948): 105-24.

76.Since the term “neshamab™ can be translated as either “soul” or “breath”, I pre-
serve the original Hebrew. 1 believe it is clear from later in the passage, however,
that it refers to "breath™.

77.2:26. In this passage, Yehudah Halevi likens the innate heat in the hearnt to a flame
on a candle wick. This candle analogy is strikingly similar to that mentioned by
Galen. See May, op. cit. (n. 11), 52. See also Y. Muscato, Kol Yebudah, commen-
tary on Kuzari, ad loc., which details the physiology of heat and pneumas.

78. This book was written by Meir ibn Aldabi, the grandson of R. Asher b. Yehiel, in
1360. It was reprinted many times, the last of which took place in Jerusalem, 1990.
1 was able to identify one of the Cairo Geniza fragments in Cambridge as being an
excerpt from Shevilei Emunab. See Cairo Geniza fragment T-S NS 222.71 (folios 3-
4) which is an excerpt from Shevilei Emunabh, netiv S, sbevil 7.

79. See May, 53, and n. 231.

80. See his Kreti u-Pleti, Yorebh De'ab 40:4.

81. Interestingly enough, R. Ya‘'akov Emden, the son of the Hakham Zevi, also men-
tions the fact that the scientists of his times had rebelled against Aristotle and
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Galen, a trend which he seems to view in a negative light. See his Iggeret Bikkoret
(Zhitomer, 1867), 47b. Hahkam Zevi himself did not mention this trend either
because it had not yet taken place in his day or because he was not aware of it.
Further research will be necessary to clarify this. Rav A.Y. Kook invokes the same
idea about the changing nature of medical trends in his discussion about mezizah
and the trustworthiness of doctors. See his Da‘at Koben (Jerusalem, 1985), # 140.

82. See, for example, She'elot u-Teshuvot ba-Rashba, |, # 98.

83.My thanks to Dr. Abraham Steinberg and Rabbi Yigal Shafran for clarifying the
details of the case for me. Rabbi Shafran has compiled a medical ethics teaching
manual based on this case. “She'elab ‘al Samkbut™ ba-im le-Yeled ‘Ubar ba-Mazuy
bi-Gufah shel Nifteret? (Jerusalem, 1991).

84. This is the position of Rashi, ad loc., s.v. u-mekarin, “sometimes it occurs lin a nat-
ural death] that the mother dies first.” See also sources quoted by the Magen
Avrabam commentary on Shulban ‘Arukb, Orah Hayyim 330:10.

85. To prove, in fact, that the statement of the Talmud does not apply 10 a case when
the mother received artificial respiration, a sensational experiment was performed
in 1992 involving the decapitation of a pregnant sheep and the subsequent birth,
by caesarean section, of a healthy baby lamb. A video was taken of this experi-
ment and it has been widely shown at medical halakhah conferences. The rele-
vance and details of this experiment can be found in the halachic literature. See
Abraham S. Abraham, Nishmat Avrabam (Jerusalem, 1992), 175, addendum to
Yoreb De‘ab 339. See also Y. Shafran, op. cit. (n. 83).

86.A number of authorities maintain this position. See, for example, She'elot u-
Teshuvot ha-Radbaz, # 695; the position of R, Isaac Stein quoted by Rabbi Moshe
Isserles in his She-elot u-Teshuvot ha-Rama, # 40; Mabazit ba-Shekel commentary
to Shulhan ‘Arukb, Orab Hayyim 330:10.

87. For these passages, see Sefer ba-Tashbez, 1, # 10.

88.5ee J. Preuss, op. cit. (n. 5), 420-26; Jelfrey Boss, “The Antiquity of Caesarean
Section with Maternal Survival: The Jewish Tradition," Medical History 5 (1961):
117-31. Boss provides an excellent discussion of the Jewish source material on this
topic. See also Yehoshua Leibovitz, “Mavo Histori Refu'i le-Seder Taharot,” Torah
she-Ba‘al Peb 6 (1964): 33-39; tdem., “le-Toleclot ha-Refu'ah bi-Sifrutenu,” Yavneh
3:7-12 (1949): 187-89.

89. For general references on the history of caesarean section, see, for example, J.P.
Boley, “The History of Caesarean Section,” Canadian Medical Association Journal
145:4 (1991): 319-22; M. Pierce Rucker, “A Librarian Looks at Caesarean Section,”
Bulletin of the History of Medicine 25 (1951): 132-48 and references,

90. The first such law was instituted by Numa Pompilia in about 600 B.C. and was
called the Lex Regia.

91. There is little historical foundation for the notion that Caesar, himself, was born by
a so-called caesarian section.

92.See George M. Gould and Walter L. Pyle, Anomalies and Curiositios of Medicine
(New York, 1896), 134-37.

93.1n a recent case in England, a brain dead pregnant woman was maintained on arti-
ficial respiration and gave birth to a live baby. See “Critically Il Girl Born After
Mother is Killed” The Independent (September 7, 1992). In another recent case in
Germany, an eighteen year old pregnant brain dead woman was maintained on a
tespirator in an effort to bring her pregnancy 10 a healthy birth. The woman ulti-
mately miscarried and the respirator was disconnected, but the case fueled furious
ethical debates. See “Brain Dead Woman Miscarries,” London Times (November 22,
1992). An article appeared that week in the London Jewish Chronicle (November
27, 1992) regarding the Jewish view of this case entitled, “Why Not ‘Play God'7"
See also Rav. S.Z. Auerbach, Minbat Shlomo (Jerusalem, 1986), # 34, where he
mentions that the laws of treatment of an eight-month fetus are different today be-
cause of the advent of the incubator.

94. This ban is quoted by Rabbi Yaacov Reischer (1670-1734) in his Shevut Ya ‘akov, 1,
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#13, and seems to contradict the Talmud in ‘Erkbin. Rabbi Reischer attempts to
answer the contradictions. For further discussion, and other answers to the ques-
tion, see R. Moses Feinstein, Iggerot Moshe, Yoreb De'ab, Vol. 2, #174, section 2.

95.59:11. Regarding the author of this work, see H.Y.D. Azulai, Shem ba-Gedolim,
Ma‘arekbet Sefarim, 6, #125. See also Menachem Kasher and Yaakov Mandelbaum,
Sarei ba-Eleph (New York, 1959), 257.

96. See Rama, Sbulban ‘Arukb, Orah Hayyim 330:5. Cf. She'elot u-Teshuvot ba-Rama,
#40.

97. See the excellent article by HJ. Zimmels, “The Significance of the Statement ‘We
are not Acquainted Anymore’ as Echoed in Rabbinic Literawure,” in 7The Leo Jung
Jubilee Volume (New York 1962), 223-35.

98.Y. Shafran, op. cit. (n. 83), 50, n. 7 quotes this position in the name of R. Ovadiah
Yoseph.

David J. Schnall

By the Light of the Moon:
Interfacing Halakhah
and Employee Relations

Recent government statistics suggest that over 7.2 million American
workers currently hold more than one regular job. Known variously
as “‘moonlighting,” supplementary employment or multiple job-hold-
ing, it includes members of the work-force who hold primary jobs,
generally full-time, while supplementing their incomes with full or
part-time employment, after-hours.

Though they constitute only about one in twenty workers, the
presence of these multiple job-holders has consistently increased
over the past two decades, both in numbers and proportion. For
example, in 1975 only 4.7% of all workers held more than one job.
However, a special survey conducted by the United States Depart-
ment of Labor indicated that, by 1989, the rate had risen to 6.2%.
Significantly, the percentage of female workers who engaged in
moonlighting in 1975 was only 2.9%. By 1989, that figure more than
doubled to 5.9%.!

The data reflect several socioeconomic factors. Almost half of
those surveyed indicated that they indulged in moonlighting to meet
regular household expenses and pay off current debt. The fact that
highest rates were recorded among married men between 35-44 years
of age reinforces the phenomenon.

The findings also reflect increases in the percentage of women in

This paper Is dedicated to the memory of Rabbi I. Harry Shoulson, for whom the
union of Torah u-Madda was a way of life.
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