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Dedication

This volume of Derech HaTeva is dedicated in loving
memory to Mrs. Esther Rivka Kermaier 7'y, mother of Dean
Karen Bacon. Esther Kermaier was a woman of valor, possess-
ing both inner strength and exceptional drive. In addition to
unbound dedication to her family, she was at the forefront in
the development and support of Jewish education in Los
Angeles, where her family lived for twenty years. With her
husband, Moshe Aharon Kermaier 'y, she made aliyah and
lived in Jerusalem for thirty years. In Israel, she continued her
life of chesed and service to the Jewish community. Esther
Rivka Kermaier personified and exemplified true Torah val-
ues; she earned the love, admiration, and respect of all who
knew her.

She will be sorely missed.
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The Fall of A Giant:
A Medical Analysis

of Goliath’s Demise

hile the giant warrior Goliath threatens the
-\ ; -\ / entire nation of Israel, King Saul searches for
a courageous man to fill the heroic void. In
his most arrogant way, Goliath shouts {orth a challenge:
“Choose yourselves a man and let him come down to
me” (I Samuel 17:8). David, the future king, volunteers.
Refusing 1o wear a sword or armor, he carries only a staf(
and a concealed (Metzudat David, 1 Samuel 17:40) slin g
shot with five smooth stones. In one fluid motion,
David flings a stone that hits the giant in the head. And
“thus David overpowered the Philistine with the sling-
shot and stone, he smote the Philistine and killed him”
(I Samuel 17:50). As a piece of Jewish history, many
people have told and retold this glorious story of the
underdog finally being victorious over the literal giant of
anenemy. With our everdevel-
oping knowledge of science,
though, we may take a deeper
look into this at-first-glance
folkiale and truly understand
the episode.

An analysis of the

pesukim reveal that it was more
than just David’s ability to han-
dle a slingshot that enabled him
to defeat the heavy-favorite
Goliath in this epic dual. On
account of his medical condi-
tion and its dramatic side
effects, Goliath was susceptible
to a certain strategically maneu-
vered attack. David used the
knowledge of Goliath’s patholo-
gies to his advantage to such a u
degree that the Philistine was
struck down in mere moments.
It is hypothesized that Goliath suffered from multiple
endocrine neoplasia type | and acromegaly [1]. Specific
pesukim substantiate this claim, once again harmonious-
ly bringing the worlds of Torah and science together.

Goliath’s gigantism is expounded upon explic-
itly in the text of the Tanach. The verse states: “A cham-

From these verses in
Tanach, it becomes
evident that Goliath
suffered from weakened
vision, possibly caused
by a benign tumor of
the pituitary gland,
known as an adenoma,
which could initiate iy
excess production of
growth hormone.

pion weni forth from the Philistine camps, whose name
was Goliath of Gath; his height six cubits and one span”
(I Samuel 17:4). Rav Dovid Qimchi explains that a
cubit is roughly equal to two feet and a span is hall a
cubit, therefore Goliath’s total height equaled to about
thirteen feet (1 Samuel 17:4). Goliath’s extraordinary
strength also lends proof to his abnormal stature. It
states in the pesukim that, “He had a copper helmet on
his head, and was wearing armor mail; the weight of his
armor was five thousand copper shekels, He had a cop-
per shield on his legs and a copper neck guard between
his shoulders. The shalt of his spear was like a weavers'
beam and the blade of his spear weighed six hundred
iron shekels™ (I Samuel 17:6,7). The Chazen Ish inter-
prets the weight of a silver shekel 1o equal eight-tenths
of an ounce, which makes
Goliath’s armor weigh two hun-
dred and fifty pounds and his
spear thirty pounds (1 Samuel
17:4). The text of the Tanach
indicates that Goliath would
have been over nine feet tall
and had the strength to wear a
coat of chain mail with a weight
of one hundred and twenty
pounds. The tallest person to
be recorded in the twentieth
century in the United States
was eight feet eleven inches [2].
description of
Goliath’s overwhelming physt
cal stature and strength calls for
a further look into his biologi-
cal makeup. As Goliaths broth-
ers were also giants (Rashi &
Maharsha, Sota 42b), perhaps
he suffered (rom a genetic disorder. Acromelagy is an
overproduction of growth hormone by the pituitary
gland. This hormone regulates the physical growth of
the body. The secretion of growth hormone into the
blood stream by the pituitary gland causes the produc-
tion ofanother hormone, insulin-like growth factor 1, in
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the liver, which upon secretion induces growth of bones
and other tissues in the body. If the pituitary gland con-
tinues to secrete growth hormone, the level of insulin-
like growth factor 1 will rise and eventually lead to
excessive bone growth and organ enlargements (3],

A deeper understanding of the working of the
pituitary gland will shed much needed light on this
issue. The pituitary gland, also known as the master
gland because it is the endocrinological center of the
body, is a small organ located behind the bridge of the
nose and is most important in the regulation of growth,
milk production, and in the control of several other
endocrine glands. Over- or under-secretions of the pitu-
itary gland can disturb the body’s intricate hormonal
balance so severely as Lo cause mental and physical ill-
nesses. Sometimes the anterior lobe or the entire pitu-
itary gland may be enlarged, increasing the production
of hormones above their normal ranges. For example,
hypersecretion ol growth hormone can cause excessive
growth. In adulthood, once the bones have stopped
growing, an overactive pituitary gland may stimulate
excessive bodily growth, resulting in the condition
known as acromegaly [4].

Further symptoms ol the disease are evident in
the case of Goliath within the text of Tanach. As David
goes out Lo meet Goliath for battle, the verse states: “He
took his stalfl in his hand and picked out five smooth
stones [rom the brook and put them in his shepherd’s
bag and in the knapsack, and his slingshot was in his
hand” (1 Samuel 17:40). In his tactical approach, David
chooses to arm himselfl with a single wooden staff and a
slingshot that is hidden away (Metzudat David, 1 Samuel
17:40). Despite Davids choice of limited weaponty,
Goliath’s response to his advancing adversary suggests
that he sulfers [rom some [orm of impaired vision. “The
Philistine said to David, ‘Am I a dog that you come alter
me with sticks?” (1 Samuel 17:43). Further in the alter

cation, David is able to unnoticeably slip into a threat-
ening position by hurrying to close the gap between
himsell and Goliath. “It happened that when the
Philistine arose and moved closer toward David that
David hurried and ran to the line, toward the Philistine™
(1 Samuel 17:48).

From these verses in Tanach, it becomes evi
dent that Goliath suffered [rom weakened vision, possi-
bly caused by a benign tumor of the pituitary gland,
known as an adenoma, which could initiate excess pro-
duction of growth hormone. Furthermore, as the tumor
expands, it compresses the surrounding brain tissue,
including the optic chiasm, and produces bitemporal
hemianopsia, resulting in headaches and visual [ield
delficits or double vision [5].

With a quick strike, David “took a stone...and
slung it and struck the Philistine in the [orehead. The
stone penetrated his [orehead, and he [ell upon his face,
upon the ground” (I Samuel 17:49). David’s ability to
easily pierce Goliath’s [orehead with his “smooth stones”
can be attributed o one of the many symptoms of
acromegaly. Upon suflering from acromegaly, the indi-
viduals bone structure gradually changes, resulting in
altered [acial [eatures. One such delect is a thinned
frontal bone, which results [rom an enlargement of the
paranasal sinus. This, in turn, allows David’s stone to
easily penetrate Goliath’s skull and become embedded
within his enlarged pituitary gland. Severe damage 1o
the pituitary gland may have caused hemorrhaging,
resulting in transtentorial herniation and eventual death
(6].

This epic battle and eventual demise ol Goliath
contains many scientific details only realized with the
advent ol modern science. His intricate medical condi-
tional sheds light on this great Biblical figure and
explains how David comes into his own as the hero of
the Jewish people.

Rachel Berley is a junior majoring in Biology
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important. In a successful marriage a couple pro-

vides each other with support, companionship, and
alfection. This social aspect of marriage is ol great value,
but the main reason [or matrimony is the creation of a
family. The very first Biblical commandment, “Be fruit-
ful and multiply” coupled with “Fill the earth and sub-
due it” (Genesis 1:28), emphasizes the importance of
procreation [or the Jewish people; the fulfillment of all
the other commandments is dependent on it. The Bible
considers children as the very source of blessing in the
home. “A man should wish for and desire offspring,
beseeching G-d to grant him a household ol sons and
daughters. He should then guide and raise them to serve
G-d” (Seler Hakedushah).

Unlortunately some couples have great difficul-
lies starting a family, due Lo a number ol medical condi-
tions affecting the reproductive system of either partner.
These couples require medical intervention and assis-
tance. In Judaism one of the basic principles is that man
should have control over nature. Thus, technological
advances in the field ol reproductive medicine are gen-
erally accepled by Jewish law. Rabbi Akiva suggests that
man must play an active role in helping to change the
fate of the challenged [1]. Infertility is a challenge that
may and should be overcome if desired with the help ol
science. However, only a well-informed and capable
rabbi has the authority to advice the couple on a clinical
procedure of such importance [2]. Options [or an inler-
tile couple include intrauterine insemination (IUD), in
vitro fertilization (IVF), gamete intrafallopian transfer
(GIFT), zygote inuralallopian transfer (ZIFT), intercyto-
plasmic sperm injection (ICSI), sperm donation, surro-
gacy and adoption. Although all these suggestions are
viable, each one has its complications.

IUl combined with hormone treatment to
boost egg production, can help couples with low sperm
count, mild endometriosis, or cervical mucus problems.
During this procedure semen is collected and is placed
directly into the uterus, bypassing the vagina and cervix.
IVF may help couples with pelvic or wbal damage or

In Judaism, marriage and [amily life are extremely

male infertility. It involves ovarian stimulation, monitor-
ing, and egg retrieval, [ollowed by sperm processing and
fertilization in the laboratory. The fertilized egg is then
inserted into the woman’s body [3].

GIFT may help people with mild endometiio-
sis, low sperm count, or sperm antibody problems.
GIFT is similar Lo IVE except the collected eggs and
sperm are placed next Lo each other in a women’s fallop-
ian tube, where [ertilization normally occurs. ZIFT is a
variation of traditional IVE With ZIFT, the [ertilized egg
is transferred (o the fallopian tube after dividing only to
the 2-cell stage, instead of the 4 or 8-cell stage, as with
conventional IVE From the [allopian tube one or more
zygotes travel to the uterus [or implantation and subse-
quent development. [CSI was developed Lo treat couples
who previously had a very poor probability of achieving
fertilization, due to the male extremely low number of
viable sperm. During the procedure, each collected egg
is injected, by hand with one of the collected sperm; the
fertilized egg is inserted into the woman’s body This
treatment gives the couple a higher chance ol concep
tion, TCSI has revolutionized treatment for severe male
factor infertility because the procedure requires only one
healthy sperm to potentially achieve fertilization [3].

Most religious authorities agree that the obliga
tion Lo procreate can outweigh the necessity to maintain
natural procedures, and thus assisted reproductive tech
nology (ART) is very commonly permitted when using
the husband’s semen. These authorities also agree that
procurement of sperm is not considered ‘wasting of
seed’ since the procedure is used to overcome the exist-
ing problem of inlertility [4]. To insure that a couple
receives only the sperm of the husband, infertility clin-
ics must provide especially stringent standards of super-
vision [1]. The sperm donor is considered the [ather and
the childs status as a Kohen, Levi, or Yisrael is deter-
mined according to the lather’s lineage, even without the
act of intimacy [2].

The Talmud mentions only three partners in
creation; the husband, the wile, and G-d. Thus, most
rabbis condemn artilicial fertilization by a donor other
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than the husbard, as in violation of family integrity,
even il the “charge” of adultery cannot be sustained.
Ramban in his commentary on, “And unto the wife of
your fellow you shall not give your semen for ®ed to
defile her through it (Leviticus 18:20), explains that
adultery is lorbidden since the semen deposited by a
stranger would render the pternty of a child question-
able and is thus regarded as quasi-ad ulterous in nature
and in violation with the spirit ol the law [5]. Bul the re
are some rabbis who are willing to consider, on a ca®-
by-case basis, this procedure [or those couples who can-
not be reconciled either to a childless marriage or to
adoption. In such cases, sperm [rom a non-jewish donor
is preferable since the danger ol incest within the com-
munity wou kd be removed [6].

In the ca®s of ovum donation, surrogacy and
adoption, any confusion regarding the status of a child
born under such circumstances can be settled by reli-
gious conversion, which severs any ties to the biological
parents, even Lo the Jewish bielogical father [6]. In the
case of egg donation, Rabbi Aharon Soloveic hik suggests
that since during the first forty days ol conception the
fertitized egg is considered just a corpus of water, the
fertilized egg isnot viewed as an entity ol any material
substarce prior o lorty days. Therelore, a child born
from a Je wish mother with an implanted egg donated by
a Gentile woman requires no conversion. This validaes
the notion that maternity is defined by the birth woman,
not by the egg donor [11.

In a case where the use ol a particular repro-
ductive technology has been decided upon with the
guidance of a knowledgeable rabbi, the couple may
need to address the issue of multifetal pregnancy reduc-
tion and disposal of untransplanted embryos. In regard
to the s issues, recent rabbinical rulings show a greaer
similrity to the views adopted by the Ethics Committee
of the American Fertility Socety than to the Instruction
of the Roman Catholic Church. Jewish law maintains
that eggs [ertilized in vitro and ha ve not been transplant-
ed, have no stand ing and may be discarded. This ruling
may have its basis on the Talmudic statement that an
embryo is “mere watr” during the [irst lorty days of
conception. It has also been deduced that embryos may
be examined for the purpose of sex selection against = x-

linked diseased and lor screening of genetic delects.
However, 1VF solely for the purpose of genetic scree ning
rathe r than for overcoming a fertility problem requires
further investigation [7].

Multiletal pregnarcy reduction, when per
formed to ensure that the remaining [etuses would be
born healthy and that the mother is unharmed, is a
morally acceptable procedue. The determimation of
the number of fetuses to be reduced is a medeal deci-
sion, rather than a halakhic issue. However, no reli-
gious authority would permit multifetal pregnarcy
reduction fer convenie nce or choice, such as reducing
twins to singletons. Great care must be talen to sacri-
fice the minimum number of fetuses that will reason-
ably assu re the remaining [etuses and the mother are at
no risk [7].

All the four Biblical matriarch s; Sarah, Rebecca,
Rachel and Leah, suffered from either primary or sec-
ondary inlertility Rebecca was cured through Divine
intervention. The other three women resorted te ad op-
tion. They offered their maidservants as concubires to
their husbands, so that they would be able to adopt their
husbands’ offspring as their own In the commentary
on, “And Abraham hearkened to the voice of Sarah”
(Genesis 16:2), Ramban explains that Abmham did not
intend to procreate through Hagar, but did so with a
sole intention that his wife, Sarah, fulfill her desire and
derive joy from the children of her maidservant [S].
Rashi proposes that the matriarchs expected to bear
their own children as a Divine reward for giving tleir
hu shands children in any manner they could. Some
believe that adoption may promote conception in inlfer-
ti le women, although scientilic proof of this concept is
lacking [8].

There is no doubt that lack of children leaves a
painful void. Hi man patermal and maternal inclinations
are deeply ingrained and cry out [or expression. Our
matriarch Rachel cried out to G-d in agony, “Give me
childen, orelse 1 will de” (Geresis 30;1). Inlertility is
a great challenge but as our Sages teach us, “G-d does
not come to His creations with oveburdening
demands” (Avodah Zarah 3a). Whenever G-d pre snts
man with a chalk nge, He provides him with the inner
strength and technology to overcome it [9]. &

Frida Fridman is a junior majoring in Biology.
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Oral Ailments —New or Old?

ol information about medicine and science [1].

Seleaions from the Talmud are impo rtant [or us
loday, since tley give irsight into dental problems
which affected people almost two thousand years ago.
Are loday’s dental remedies and ailments new, or are
they based on remedies cited centuries ago in the
Talmud?

The phrase, re'ach hapeh, refers to an olfen-
sive odr emitted from the mouth. The Talmud
describes the giant Goliath as having a bad odr emit-
ting from his mouth (Seng of Songs Rabbah 4 fol 24 d).
The same malodor was evident in an adulteress
(Numbe 15 Rabbah 9:21). Re’ach hapeh was viewed as a
physical defect and as a serious disability, particularly
regarding spouses and piests (Ketubot 72ba, 75a).
Therelore, il one who married a woman on the condi-
tion that she was [ree of any physical blemish and later
discovered she had re'ach hapeh, that marriage was
considered invalid. Bad breath also prohibited kohan-
im, the priests, [rom performing their holy duties in the
Beit Hamikdash. One treatme nt lor priestly bad breath
was [or the priest to place pepper in his mouth, as
apparently it functioned as a deodorizer, thereby
enabling him to continue his duties. According to
Rashi, this treatment was not mentored [or a wile,
since as the husband constantly spoke with her, this
treatment was inellective.  According to Rabbi
Yochanan, lengthy hsting and daily consumptbn of
lentils can produce reach hapeh (Awth de Rabbi
Nathan 6:3; Genesis Rabbah 42:1.) In Berachot (44b)
Rabbi Yitzchak stated that one should not converse
with people who eat raw ve getables before the [ourth
hour of the day, because they emit a bad odor [rom
their mouth. One advisable cure was to walk about
four ‘els’ (about, forty five inches) afler eating and
belore lying down to sleep, so as Lo avoid [ood putre-
faction, the cause of reach hapeh (Shabbat 4la). A
Tose fia in Ketubot (5:4) mentiored that a man can not
force his wile to spin flax because this work causes
ecze ma on the lips and causes the mouth to emit a loul

L2 I ~he Talmud is mentio re d by historians as a source
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odor However, this applied only to spinning Roman
flax (Ketubot 61b), but not to the spinning of wool
(Ketubol 5:5).

Bad breath has an impact on the marital obli-
gatbn ol a dead husbands brother to the childless
widow (yibum). According to Jewish law, il a man dies
without children his widow is obligated to marry the
husbands brother (Deuteronomy 25:5-10). Under cer-
lain circumstances the widow may be exempl (chalitza)
from marrying her bot herin-law. Il the two brothers
had oral or nasal malodor, the wik can claim that
although she tolerated the foul odr of her late hus-
band, the odor of her brother-in-law was unacceptable
and therefore she was exempt [rom yibum (Ketubot
75a, 72b).

The Mishna in Shabbat (6:5) e fred o pain
originating in the teeth. “A woman may go out [rom a
privae domain ino a public domain on Shabbos
with...a peppercorn (bhck pepper), globule, and any-
thing in ke r mouth.” The Rambam, in his commentary
on the Mishna, explained that a woman may put salt in
her mouth or anyt hing similar, if her mouth has some
contamination or bad breath. Rav Ovadia ol Bartenura
specified that the peppercorn was to counteract bad
breathand a grain of salt Lo cure a disease of the teeth.
The Mishna related that in order to improve the odbr
from ore’s mouth, one should place a pepper in the
mo uth or chew the gum, mastic (Shabba 9:6, 6:5, fol
90a and [ol 65a). In a Tosefta in Shabbat 8:7, it is stat-
ed: “It is forbidden to chew mastic on Shablos, yet it is
permitted for the prevention ol oml malodor” Rubbing
one’s teeth with dry tooth powder, sam yavesh, also
improves mo uth odbr. Moreover, ginger (zangvil) and
cinnamon (dartzona) were placed in the mouth and
used by women to make their breath more pleasant
(Shabbat 65a).

Today we know that the cause bad breath is
bacterial pute [action of foods within the oral cavity. In
the initial phase of food decomposition, glycoproteins
are deglycosylaled by Gram positive bacteria, exposing
the proteins Lo proteolytic enzymes secreted by Gram



negative bacteria. The proteins are hydrolyzed to
amino acids, which can be broken down further to the
malodorous end products [2]. Antibacterial mouth-
washes are wed to treat bad breath, as they kil the
anaerbic bacteria causing hie mouth odor. Breath
mints, lozenges, drops, sprays, and chewing gums,
stimulate the flow ol saliva in a person’s mouth. Saliva
cleanses the mouth and removes particles that may
cause odor [3]. n the tim es of the Talmud, the chem-
ical reactions caused by chewing gum, placing pepper,
or using ginger and cinnamon were known as methods
to improve bad breath.
Through the years, technology
has improved these methods.
Nowadays, it is more common
© we mouthwash than pow-
ders, but both have the same
effect.

The Tamud discuss-
es anotherillness of the mouth
named chinke, which relers to
an ailment ol the gums (Gittin
69a). Chinke probably is
derived from the Hebrew
word, chanichaiim, meaning
gums. Rabbi Yochanan rec-
ommends placing chamti,
which is pyrethrum and
mamru, Lo overcome this il-
ness. Chamti is derived from
the Hebrew word cham,
meaning hot or strong, and
mamr u, {from the Hebrew word mar, meaning bitter,
since this combination was a bitter spice. Chinke may
ref er to an abscess in the ol cavity, although it is
wcertain whether it is an abscess of the tonsils, soft
palate, or the gums (Gittin 69a). In modern dentistry
we leamn of two origins [or an abscess. The first origi-
nates from a serious infection that can develop in the
tissue around the tooth. Bactetia spread [rom the root
ol the tooth to the tissue underneath, creating a pus-
filled packet called an abscess. An abscess may also
develop because of a gum dseme, gingivitis or peri-
odontitis [4]. The Talmud is of the opinion that an
abscess is a disease of the gums.

Tzaldina (or, stomatitis) is another illness
mentioned in the Talm ud, which aflec ts the gums and
is indicated by the emission of blood from the gums
when placing anything on the molar teeth (Yoma 84a).
A modern translation of the Talmud identifies a similar
disease to tzaldinah known as scurvy [5]. Scuwy is a
pathology marked by spongy gums and the loosening

In the times of the
Talmud, the chemical
reactions caused by
chewing gum, placing
pepper, or using ginger
and cinnamon were
known as methods to
improve bad breath.

olthe teeth and is caused by a deficiency in vilamin C
[6]. Rashi is of the opinion that tzallina is a disease of
the teeth and iden tilies it as misgue (Abodah Zarah 28a;
Baba Metzia 85a). This disease can be dangerous, since
it begins in the mouth and spreads to the intestines.
The cause of this malady is the eating very cold wheat
foods, very hot barley pap, or remnants of fish stew and
flour. In recent studies, stomatitis has been delined as a
chronic debilitating bacterial inlec tion with in lamma-
tion of the oral tissues, usually beginning in the peri-
odontium, the soft tissue surrounding the teeth or
facial area. 1t appears that this
disease is a progressive oral bac-
terial infection, leading to a
prevaence of Gram negative
anaerobic bacteria [6]. These
studies concur with the ailment
as scurvy of the gingiva, charac-
terized by spongy gums and
loosening of the teeth.

Rabbi Yochanan sul-
fered from tzafdinah and was
cured by a Roman woman. She
treated him on a Thursday and a
Friday but he declined the third
treatment as it occurred on the
shabbos. The Roman woman
told the secret ol her herbal
treatment only on condition
that Rabbi Yochanan would not
revealit. Although she divulged
it to him, the next day he
referred to it in his public lecture. As a result, she hung
herself. The Talmud debates the exact nature of her
remedy. The main ingredients included leavening
water (water left af er the kneading of dough), olive oil,
salt, and goose fat, to be applied with a goose [eather.
Rav Abaye tried the remedy but was unsuccessful in
curing his ailment. However, an Arab recommended
using the stones of unripe olives, burning them in a
new shovel, and sprinkling them on the gums; this
concoction cured the illness.

In Shabbat (111a) itis stated, “He whose teeth
ache should rot sip vinegar and spit it out, but may sip
as usual and if it cures, it cures.” The Talmudic discus-
sion concludes that vinegar, made of ripe grapes, was
helpful in healing c ertain diseases of the gum. Vinegar
made of umniipe grapes was harmful to the teeth,
kachometz lashnayim (Mishlai 10, 26). Rashi clarilied
that vinegar was helpful for gum recessions, but was
harmful for makah bapeh, a sore in the mouth, and
instead suggested its use as an analgesic.
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Shlomo Hamelech, the wisest of all men, said:  were treated homeopathically; using herbs and spices
“There is nothing new under the sun” (Kohelet 1:9). [7]. Nowadays, we go to dentists for treatments.
Most of the oral ailmerts that are known today were  Although technology has improved these treatments, the
already known in the times of the Talmud. Then, they  ailments remain ailments and a pain remains a pain.
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An Ethical Debate:
Should Scientists Use Data from

Nazl Experiments?

ly for the mass murder committed there, it is

important 1o nate that Holocaug vidims were
subjected to cruel experimentation as well. From both
militay and sadistic motivations, a select group of
German docors and scientigs conducted brutal experi-
ments on many inmates of the camps. These experi-
ments include, for exampl, tests of techniques for
rewarming victims ol hypothermia; victims of these
experiments “were imme re d into tanks ol ice water for
hours at a time, often shivering to death, to discover
how long German pilots downed by enemy fire could
survive the [razen waters of the North Sea” [1]. The Nazi
experiments olten resulted in the death of the subgas,
and obvi ously involwed the torture of the unwilling vic-
tims. The clear violation of human rights that these
Holocaust viaims sulleed leaves contemporary
e 2 achers wi th an ethical dilemma: should the data
recorded [rom Nazi experiments be use d? Would the use
ol Nazi data, as some suggst, constitwe a callous
tet rayal ol Holocaud viaims?

Many scientia s dismiss this question as moat;
they argue th at the data gathered by the Nazis are of no
scientific value and [or this reason cannot be used.
These scientists point ow, f[or instance, that the mal-
nourished camp inmates are na representative of the
lypical person exposed to [rezing water and therelore
data on the length of time Holocaust victims were able
to survive in [rigid waters are useless [2]. However,
some researche rs, such as Dr. Robert Pozos and Dr. Jchn
Hayward, assert that Nazi data, though obtaired
through immoral means, are not only scie ntifically valid
but crucial to current lik-saving research [1]. Pozos
claims that Nazi data would benefit his research, which
is used in hospitals to e wam victims of hypothermia.
Likewise, Hayward states that Nai data would bene fit
his studies that are applied in the rescue of [ishermen
whose boats have capsized into [reezing waters [1].
Pozos and Hayward thus not anly argue for the validity
of Nai data but also for their usefulness. It is this
alleged usefulre ss which is at the center of the ethical

’j[‘hough the Nai death camps are reviled primari-

Derech HaTeva [

Ariella Goldstein

debate about using Nazi data—arguments supporting
the use of the data are predicated upon the assumption
th at the data ate valid and will therefore be use ful in life-
saving research. Indeed, Kristine Moe suggests that Nazi
data which are used “must be reliable. .. land] capabk of
contribution to the greater good” [3]. The question still
remains, though, whether or net the lik-saving poten-
tial of Nazi data justifies their use. A comparison of both
secular and halakhic arguments for and against the use
ol such data can perhaps illuminate this moral chal-
lenge.

The first argument olen proposed in support
ol the use of Na&i data is that if the data would help save
lives, then at b ast some good could come out of the hor-
rors of the Holocaug. Alan Rosenbaum explains that
“the assumpt ve moral reasoning in this argument is th a
there is both good and evil in the Holocaust and in the
Nazi medical experiments” [4]. Those who advocate this
line of reasonin g, then, suggest that the use of Nazi data
would, to some degree, mitigae Hitler's crimes.

Another argument olfered in delense of the use
of Nazi data has a definite utilitarian strain. Utilitarians
would choos one action over another if th a action will
lead to the greater good [or the greatest amount of peo-
ple; in essence, they determire the morality of an action
based on whether or not the posiive ®esults of that
action outweigh the negative results of the action.
Following this idea, some ethidists suggest tha Nai
data should be ued becaus the good which would
result from tleir use, namely, the saving of lives, would
outweigh the negaiwve results, as the victims of the
experiments are no longer alive to be harmed [4].

This reasoning is ofen preferred to the first
because it does not ascribe a posiiwe aspect to the
Holocaust but merely asserts that lives can be saved
through the use of Nai data, despite tleir regrettable
aigin [4]. Howeer, the utilit aian argument, some ethi-
cists asert, is flawed—the bene fits of using the data do
not so easily outweigh the negative results of this action.
Perhaps, the use of the data, as some theorists argue,
could consti ue a dangerous desensitization ol our



morality, as scientists would be dispassionately utilizing
data culled {rom a horrific violaion ol human rights.
Such a desensitization, according to these theorists,
might be so damaging that it cannot be outweighed by
the benefits that Nazi data would bring to current and
[uture research. Rosenbaum suggests that ‘if vsing Nazi
data violates a very basic moral principle (e.g., by
respe ding basic rights) even il [uture generations bene -
fit in a limited way [rom their uselulness, then using the
data may result in demoualizing our ‘moral climate of
opinion'’... land] morality itsell [is] vitiated” [4]. This
line of reasoning would conclude with a ban on the use
of Nazi datain orck r to protect our morality, which is a
goal that may supersede the benefits to research that
Nazi data might bring,

Furthermore, Rosenba um warns that the moral
degradation [rom using Nazi
data cou Id result in future repli-
cations of the Nazi experiments
|4). In essene, il the scientific
world recognizes Nazi data,
othe r researchers may not sense
the immouality of the Nazi
exeriments. This reasoring fits
into another utilitarian argu-
ment against the use of Nazi
data, namely, that the refusal to
use the data or to acknowk dg
the experiments would serve as
a deterrent to [uture unethical
scientists possily contemplat-
ing immoral experimentation.
Acthur Scha ler suggests that if
Nazi data are “pronounceld] an anathema... the con-
science ol... the research canmunty... will feel a strong
disinclination to partid pate in such reseach” [5]. This
argument offrs a com pelling reason to refrain from
using Na zi data: the proteaion of [uture partici pants in
scientific experiments, a benelit which surely out wei ghs
the usefulness ol Nazi data.

In recognition both of the significant goal of
preventing [urther immoral experimentation and the
usefulness of Nazi data, compromises of the two posi-
tions have been proposed. One such compromise is that
Nazi data could be used without citation of the scien-
tists. However, the notion of ce e re nce through non-
citation, one can argue, is an illusion. After all, the Nazi
experiments wee so appalling that “citation of data
yielded by those studies will not serve as an impetus [or
the repetition of thcse horrendous practices. Nor is
refusal to cite those results likely to serve as a deterrent
to a diabolically inclined madman” [6]. Anyore who is
cruel enough to conduct experiments like those of the

Does the life-saving
potential of Nazi data
justify their use?

Nazi scientists would not be stopped by the mere lack of
d ation of their work. Ak o, as Baruch Cohen suggests,
“in the situations whe e experiments are performed
because the scientist is being paid or ordered to admin-
ister them, the th eat of non-citation would hardly deter
hm” [1].

Another compromise would be to use the data
and include an explicit condemnation of the Nazi exper-
iments. However, one can argue that this is not much of
a comprom ise; using the data, condemnation or not,
still conle 15 legitimacy on imm oral experime ntation [1].
Nonetheless, this comprom ise is a meaningful proposal,
for it would erable a scientist to utilize possibly life-sav-
ing data whi ke overtly demonstrating moral revulsion of
the Nazi experiments.

What is the halakhic opinion about the et hics
of using Nazi data? In
“Utilization ol Scientific Data
Obtained Through [mmoral
Experimentation,” Rabbi J.
David Bleich answerts three
possib le objections to the use
of Nazi data. Fist, Rabbi Bleich
deals with the case ol King
Hezekiah hiding a medical
text, an act which, as Rambam
explains, was motivated by the
law that ‘everything may be
utlized for healing, save [or
idolatry, some lorms of sexal
licentiousness and homicide”;
the book of cures could not be
used because it led to acts of
healing associated with idolatry [6]. One may conclude,
then, that the Nazi data should not be used even though
this information cou ld resultin the successful treatment
of other people, since the data are derived from anoth-
er of the three forbidden acts: murder. However, Rabbi
Bleich notes that Rambam’ explanation of this line
from the Talmud can suggest that the book was hidén
strictly because it led to prohibited acts of healing
therefore, the halakha cited above does not nee sstate
that informa @ on acquired through immoral acts cannot
be used [6].

In addition, Rabbi Bleich discusses the
Talm ud c requi eme 1t that an object used by Bet Din [or
capital punishment be buried; some rabbis conclude,
based on this prohibition, that one cannot de 1 ve bene-
fit from such objects nor [rom any other object involved
in death. Howeve r; Rabbi Bleich points out that even if
the rabbis’ conclusion that one cannot derive benetit
from any object of death is valid, this conclusion
restricts benefit {from the objects of death themselves,
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and not from information obtained through these
objects of death [6]. Therelere, the ban on deriving ben-
elit from an object of death does not correlate to a ban
on the use of Nazi data.

The third halakhic objection to the use ol Nazi
data which Rabbi Bleich considers is based upon the
prohibition of deriving benefit [rom a cadaver.
Following this prohibition, some rabbis have suggested
that a Jewish medical student violates halakha by exam-
ining a cadaver. This halakha, it seems, would preclude
the use of Nazi dala, as the da ta were often deri ved [rom
the bodies of deceased victims. Rabbi Bleich notes that,
though there may indeed be a prohibition of deriving
benefit, such as knowledge, from a cadaver, this does
not necessitate that il the knowledge has already been
obtained, it cannot be used. In esence, though the
examination of a corpse may violale Jewish law, no
posek has {erbidden the use of this information once it
has been acquired [6]. One can apply this conclusion to
the debate about Nazi data, and understand that,
though the infor mation was obtained through immoral
means, the use of that information is not expressly for -
bidden by Jewish law.

In addition, Rabbi Blei ch cites specilic exam-
ples which seem to indicate that the Talmud utilizes
medical infermation obtained through immoral means.
One such prod is brought from Niddah 30b, which dis-
cusses an experiment Queen Cleopawra conductled to
discover the point at which the gender of a fetus is
determined. The Talmud relates that Cleopatra ordered

a group of her female servants to be insemimated and
killed 41 days later to prove that gender is set by the for-
tieth day of pregmancy (The Talmud accepts the scien-
tific validity of this data because, belore the women were
inseminaled, Cleopatra lorced them to take a substance
that induced abortion, th ereby ensuring that the fetuses
were conceived al the onset of the experiment and not
prior to Cleopatra’ study) Though this experiment was
clearly immoral, the Talmud uses this data, which,
according to Rabbi Bleich, demonstrates that halakha
does not prohibit the use of data obuined through
immoral experimentation [6].

Despite the strong arguments presented by
Rabbi Bleich, one can find halakhic opinions wh ich con-
tend that the Ta lmudic relerences to immoraly obtained
data, like the one mentioned above, do not prove that
the Tal mud unilaterally allows the use ol data acquired
through immoral means [1]. Indeed, halakha, like
eth ics, does not clearly offer a delinitive conclusion as to
the morality of using Nazi data. While this inconclusive-
ness may seem disheartening to the moral inquirer, in
lact, that inconclusiveness need not be entirely discour-
aging, for it perpetuates the examination of this moral
quandary. And the continuing concern with this dilem-
ma may be the best way Lo ensure that the memories of
the victims of the Holocaust, regardless ol what we do
with Nazi data, are respected, and nev er forgotten.
Atiella Goldslein is a senior majaing in Philosophy and
English Literature.
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Old Age - an Age Old A:

perately yearns for the chance to live a long life.
Personally, even as a little kid, 1 disinaly
remem ber the enthusiastic applause my family gawe to
the television image ol a woman vigorously running on
the treadmill as Good Morming America wished her a
happy centennial. If longevity is such a blessing, and
clearly it is regarded as such, then why is it that we
pluck out the gray hairs, avoid birthdays like the plague,
and smear on the wrinkle cream like there’s no tomor-
row? It's a paradox of life that goes beyond semantics-
everyone wants to eventually be old, but no one wants
to getold. Pethapsif the human lifespan would increase
several-fold, then mankind could make peace with
process of aging.  Interestingly, i n early Biblical times,
extreme longevity was a [act of life. At the dawn of civ-
ilization, the Bible’s longest recorded life was that of
Methuselah at 969 years... just slightly different from
todays average lifespan of 70-80 years! Surprisingly
though , the magnitude ol the early Biblic al numbers d il-
fers even from those recorded in later Biblical times, as
Abraham’s recorded date of expiration is at age 175,
whik Moses, who lived circa four hundred years later,
lived only to the age of 120. These pieces ol informa-
tion rai a series of questions whose answers may hold
exciting implications [or the world of science today.
They are as follows: What are the possible causes of the
remarkable longevity found in early Biblical times, and
what brought about its sudden and dramatic decrease?
Why isit that, until today, people have been left to seek
ou the elixir of life to no avail? Mo significantly, can
humanity hope to achieve its lost longevity once again?
This issue warrants both Biblical and scientilic examina-
tion.

7 :)eep down indde, each and every one of us des-

The exploration ol this topic begins in Ge nesis
2:17 , at the very fire moments of human life. There, G-
d commands Ad an and Eve to refrain from eating of the
Tree of Knowledge, as the verse states, “On the day you
will eat from it, you will surely die.” The text seems to
imply that obeying this comm and will bring immortal
life. Ramban on the spot comments on the words, “you

will surely die,” by saying th at this death isnotoneofan
instantareous nature, for as is clear from later verses,
Ad am lived a [ull life of 930 years. Rather, the words
“airely die,” decree the inevitabl process of death and
the fallibility of every living creature.  This idea recurs
with the sin of Adam and Eve in Chapter three of
Genesis. There, G-d reiterates the concept ol mortality
by saying, “for you are made of dust, and to the dust you
will return.” Following these words, verse 22 contains a
very ambiguous statement, “And G-d said, man will
become one of us [let us chase him [rom the Garden of
Eden] lest he should stretch out his hand and eat of the
Tree of Life and live forever.” Ramban continues with
his previous idea that the Tree of Life had nat been of
value before Adam’s sin becau se he already had been
created an immortal being, but, with the advent of deah
to the world, the Tree wou ld override G-d’s decree, and
thus Adam was banished [rom the Gaden ol Eden.
These two sourcesin Genesis highlight the beginning ol
man’s mortality.

Going forwamd in time, the ten generations suc-
ceeding Adam had a collective life span average 0{857.5
years [1}. Along with their increased life spans, there is
another unusual link between the people of these gener-
ations; namely, many of them were able to sire children
at advanced ages. Noah is the most extreme example,
[athering Shem at the age ol five hundred, but, in gn-
eral, the average age of fatherhood was 117 years [1].
The life spans during the ten generations between Noah
and Abraham spiral downward [rom Shem?’s six hu ndred
years to Terahs 205. Post-Terah, the lile span seems to
somewhat stabil z, gradually decreasing with each gen-
eration until the days of Moses. As the final figure
appearing in the Bible, Moses age ol expiration pretty
much sets the maximum age of mortality for
humankind thus realizing G-d’s declaration to the sinful
Flood generation in Genesis 63, “ My spirit shall not
abide in man [orever, for that he also is [lesh, therelor
shall his days be a hundred and twenty years.”
Subsequent cases of extreme longevity that appear in
later Biblical books (e.g, Ruth and Daniel) are based in
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Aggadic sources m ther than in the texts themselves and
are viewed as exceptions from the norm. King David, as
a repres entative of the pre-Temple period, expresses the
average mottalily age of his generation in Psalm 90;
“The days of our years among them are seventy years,
and if with swrength, eighty years.”

Assuming that the time count and length of the
years mentioned in the Bible correspond to the system
that is current ly used (this is explain ed by the Abarbanel
on Genesis 5), Lhe longevily phenomen on begs explana-
tion and is addressed by commentators throughou
Jewish history. Josephus, in his book of Antiquities,
seems Lo be the [irst commentalor to attempl an expla-
nation. He launched inte his theory of longevity by st at-
ing that the early Biblical generations possessed the spe-
cial status of being “beloved by G-d” because they were
the first of His human creations. As such, they were
granted lenglthy years. These people also adhered to a
diet capable of sustaining longevity. Funhermore,
Jsephus believed that G-d grant ed extreme longevity so
that humanity could live 10 observe and leam the laws
ol astronomy [2]. The Rambam was of the opinion that
that not all the people of that time lived extended years;
instead, long life was limited only to those individuals
enumera ed in the text. Like Josephus, Rambam attrib-
uted this exclusive longevity to diet and a general
healthy lilest yle Though Rambam looked [irst Lo natu-
ral causes, both he and the Ralbag leave open Lhe possi-
bility that the elongated lile spans of these generations
can be ascribed Lo outright miracle [3]. The Ramban, on
the other hand, came ou strongly against Rambams
idea that longevity was limited to only a few individuals
ad stated that Adams “biological perfecion” was the
reas on for his longevity and that of all his early descen-
dents. It took climatic changes caus ed by the Flood in
Noahs time to disrupt the inbom human perfection and
bring a gradual end to the longevity [4]. lastly, the
Abarbanel was of the opinion that restraints in sexual
activity, a well as in diet were the root causes of the
longevity. He highlight ed the unusually late average age
of paternity for these early generations and attributed it
o delaysin their adolescent development. He speculat-
ed that the delays came as a result of an altered biologi-
cal clock, whidh in turn affected the age of monality [5].
The ideas and opinions of the above-mentioned Jewish
scholars were limied by the scientific knowledge of
ther eras. Remarkably, these ancient and medieval
scholars have not fallen [ar a {ield from the current pos-
sible caus es of the longevity offered by modern scientil-
ic technology.

R. Schontal, of the University of London,
believed that the culpits cawsing Lhe drastic decrease of
longevity in early Biblical times were pathogenic [ungi,
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colloquially termed as “mold.” Extensi ve research in the
field of mycdogy during the last quarter century has
shown that the fungal metabolites, called mycar oxins,
are “involved in the etiology of many disorders,” incli d-
ing fetal and neonatal aln ormalities, as well as tumors.
Such disoders could result in the decrease ol the
human lifespan. Microfungi and their mycotoxins are
almest as old as Lhe earth itsell. Since pre-historic times,
the [ungi flouris hed in dam pness, such as afier a rainfall
and in high humidity. After the Great Flood, which last-
ed for fony days and nights, fungi thrived and prdl {er-
ated. Schontal theorized that the lifespan decrease of
four hundred years that elapsed bet ween the pre-and
post-flood generations was due to “ddeterious agents”
(possibly, mycotoxins) that adversely allected parents
before and during their reproductive years and caus ed
mallunctions to occur in thér ofbping. He further
claimed that the advanced age of paternity indica es that
“sexual maturity took longer to attain duiing the pre-
flood period.” Sex hormones, perhaps, were damaged
by the mycotoxin, zearalenone, which is known “te have
estrogenic action, and Lo affed the sex organs...and the
functioning of the sterdidal struaure itsell [6].” The
research of Schontal is reminiscent of both Ramban’s
opinion that climatic changes caused by the flood were
the reason for the lifespan reduction and Abarbanel’s
claim that the human biological clock had somehow
been altered.

In a completely dilferent approach to the issue,
Nathan Aviezer, of Bar [lan Universiy, asserted that the
current scientilic consensus is that “the cause of all aging
proeesses is geneic [7].” The progression of aging and
death is determined by individual genetic delects, mun-
ning the gamut [rom those that trigger the production of
chemicals to destroy lissues by oxid a ion reactions, to
others that alter prateins resulting in the rigidity of heart
muscle, lungs, ligaments and tendams, and to genes that
predispose individuak to Parkinson’s disease and dia-
betes. In the absence of these defedive genes, humans
could live as long as 1.300 years! Referring back Lo
Adam and Eve, Aviezer propes ed that the ancient cou-
ple had genes free of genetic defects and hence were the-
oreticaly immoral beings. Living in the Garden ol
Eden, they avoided non-genetic caus es of deah such as
accidents or disese. Once they sinned and were
expelled [rom the Garden, although their perfea genes
remained in lad, they were now in danger of environ-
mental elements. As they did not succumb to the dele-
terious efleats ol aging, their extreme longevily is under-
standable, as is ther ability o reproduce at advanced
ages. Apparently, ther deaths and those of their early
descend ents were attributed o the lack of medical tech-
nology, such as antibidics and immunizations, to pro-



tect them from deadly microbia and viral illnesses.
Aviezer additionally called upon William's concept
known as antagon istic pleiotropy, and explained that,
“lhe same gene necessary [or one imp atant bodily func-
tion early in life may sometimes be harmful to the body
later in life [8].” Em ploying this term, Aviezer modified
his gene delect-[ree theory Lo include genes, albeit in a
small number, that would cause agng and eventud
death for all human iy - even [or Adam and Eve. He
prop osed thal the moment of G-d’s decree (Genesis 6:3)
dooming man Lo the limit of 120 years was the point in
time that aging/delective genes were instituted into the
gene podl. Lile span did not immediately diminish to
this decreed number becawse it Look time [or thee
genes to establish in humanity In [aa, no aging seems
io appear atall in Jewish Biblical literature unti the tine
of Abraham. In Bereishis
Rabbah 659, the Sages explain
that Abraham and Isaac, with
almosl a century between them,
so resembled each other that
people would generally mista ke
them for one another. The lack
of physical aging masked the
di ference of their years.
Abraham, seeing that such con-
fus ion was robbng all Lhe elder
generation of their due resped,
applied to G-d o instituwe the
physical symptoms of aging.
G-d readily agreed and said,
“You request a good thing. 1
will grant ii; and since you
asked, | will begin with you.”
Accordingly, the Bible precedes
Abraham3 death with a description of old age, as stated
in Genesis 24:1, “Abrzham beame old; he was along in
years.” Thus, from Adam to Abraham, Av iezer$ pro pos-
al seems to be plausible as it covers all Biblical bases.

Presently, il remains only to discuss the proba -
bility that humans may recover their lost longevity. At
this point, it is worthy Lo mention the recent scienti fic
discoveries thal have lead Aviezer and others 10 believe
that they have unlocked both the mystery of the eaty
Biblical generations, and more significantly, the secret of
longevily today.

M. Azbel of Tel Aviv University researched the
idea of a genelic basis Lo aging and death and suggested
“there exists a genelicd ly programmed aility o die at a
given age...thal age may be manipulated [9].” Indeed,
experimental res earch does seem to substantiate his pro-
posal. Tom Johnson of the University of Colorado dis-
covered that changing of the gene called Age-1 in nem-

...at the end of the
lifespan, some areas
of the brain possess
a whopping 3%
of abnormal
mitochondrial DNA.
Mutations are thus a
significant factor of the
aging process.

atode worms (Caenorhabditis elegans) doubled their
lifespan [10] . in 1992, Michael R e of the University ol
California succeeded in establshing a genetic strain of
Drosophila [ruit flies that lived about twice as long as
{lies raised in a neighboring laboratory. At every stage ol
life, these new and improved [lies were stronger than the
average fly. A third study by Michal Jazwinski identified
genes that strengthen and extend the life of brewers
yeast [11].

As exciting and {ascinating as the concept of
genetic manipulation may be, it can hardly be proven
tha this is the single reason for human aging, not to
ment on the considerable bridge to be crossed to extrap-
olate conclusions from studies with insects to the
human being. So what defines aging and what causes
mankind o age? Studies, in the past decade by the
res earchers Ricklef, Finch, and
Hayflick provide a [ew probable
theores [12,13].

One theory proposes
that genetic mutations at the
DNA level set in motion the
events of aging. Mulations are
changes in the DNA of a cell
that are passed on to daughter
cel Is during the process of mito-
sis, or cell division. Changes in
DNA, in turn, cause the genes,
to encode [or defeclive proteins.
A genelic mutation in a signifi-
cant locaton ecan wreak havoc
on enzymes, lranscription fac-
tors, and regulalory proteins
that mediate DNA and regulate
the individual activities of
genes. Nolably, the mutations of the tumor suppressant
genes, pl6 and p35, which slow cell prolife-ation also
accelerate during the process ol aging. These mutations
rake lhe tisks [or an individwal 1o devel op cancer [12].
Gene mutalions may damage mitochondria, the power-
houses of celk, as they contain their own DNA with
which they replicale and encode [or en zym es thal aid in
the produdion and storage of ATP molecules, Lhe body’s
form of stored energy. Damage to mitochondrial DNA
may cause the loss of [unctioning of the milochondra
and a reduction in energy production. The staage of
ATP molecu es may adversely aff ect brain and muscle
function. Thus, [or example, at the end ol the lilespan,
sane areas of the brain possess a whopping 3% of
abnormal mitochondrial DNA. Mutations are thus a sig-
nifiant factor of the aging process [12].

Notall aging canbe explained by gen e ic muta-
tion. A second theory, called the Free Radical Theory,
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involves the deleterious effects of free rmdicalk, mole-
cules or atoms tha contain unpaired electrons. This
insta bility creates an uneven electric charge and, to
regain stability, these [ree radicals auract electrons by
detaching them from neatby DNA, in a process calkd
oxidation. Theoris ts propese that such oxidations are
direaly involwed in the wrinkling of skin, the loss of
flexibility, and rigor mortis [14]. Oxidized lipids may
cause atteries 1o abnormally thicken. Futthermore, the
tremors seen in Parkinson's disease, the slowness of
motion appatent in old age, and type 1l diabetes are also
associated with free radical induced oxidaive damage
[12].

It is gererally agreed thal to some degree, a
biological clock gene is involved in human aging. For
example, the death of brin cells is “due to regular, pro-
grammed cellular destruction.” Combining these two
facts, the clock gere is theorized to work as fellows. As
cells divide, the gere monitors the number of divis ions.
Alter the cells reach their maximum number ol divi
sions, the gene encodes prateins for cell destrudion
[15). In 1961, Leorard Hayllick presented the idea that
normal diploid cdls, like those of the skin, lungs, and
borne marrow, which were at first thought to continual-
ly replace themselves throughout life, only divide a lim-
ited number of limes [16]. Subsequent research showed
that as the age of a cell increases, the number of poten-
tial cell divis ions decreases. The point at which the cells
cease to divide is called the Hayflick limit. This concept
was furthered by the telomere theory [12]. Telomeres
are highly repetitive sequences of nucleic acid bases
locaed at the tips of chrom csomes that protea the chro-
mosome from umnraveling. In DNA replicatin, the
telome res of daughter cellsbecome shorter than these in
the parent cell. At the Hayflick limit, the telomeres are
extremely small and cell division ceases. As protective
telomeres ae no longer effective, genes produce pro-
teins that cause the destruction ol the tissues, a known
charaateristic of the aging process. In substantiation of
this theory, research has found that infinitely dividing
cells, such as spermatqg onia and cancer cells, maintain
their tel ameres indefinitely [17). These cells synthesize
the enzy me telomerase, which maintains the telomeres.
If this theory held true, then perhaps a boost of telom-
erase cells, if somehow separated from their cou nterpart
can cerous mutations, could be a possible key to human
longevity.

Though the abowe theories point to genes as
only the perpetators ol disease and aging, a ground-
breaking study published n August 2001 by geriatrician
Dr. Thamas Perls and geneticist Lou Kun kel arrived at
the opposite conclusion. Encouraged by previous
research maintaining that the alteration of just a few
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genes in [ruit (lies caused noticea ble increases in liles-
pan, and Dr. Lithgows discovery of a longevity gene in
woms in 1994, Perl and Kunkel set out to find such
parallels in the human genome as well. They con dua-
ed a study comparing 137 pairs of siblings who had
each respectively reached beyond the ages of 98 and 91.
Rema rkably, they feund that in a significant number of
these cases, the elderly sibling-pairs shared uncamy
commonalities of DNA in small genetic regions located
on specific areas ol chromosome 4 that could not be
credited to chance [19]. Additiona ly, many of the par-
ticipa nts in the study enjoyed decent physial condition
despite liflong tendencies toward unhealthy eating and
smoking. Thus, the researchers posited that a handful of
genes - yel to be determired - [ound on chromes ame 4
might well be responsible bah for human longeviy as
well as for deterring the degenerative diseases associa-
ed with aging. Asthrilling and nowl as this discovery is
thoug b, it is presently only in is begnning stages.
Researchers will have long rea ds Lo pave before they can
pinpoint the exa a genes tha are the key to longevity. In
Dr. Perls’ own words, “Il we were looking all over the
world [or a clue to exceptional longevity, we might say
we have now found the city. But to [ind the clue itsell,
we have to [ind not only the apatment, but the kitchen
sinkinthat aparunent where that clue is actualy locat-
ed [20].”

In another vein, an article in the Washington
Post on September 4, 2001 reported yet a dilferent the-
ory on aging. Stephen Spindler of the University of
Califo mia proposed that drastic calorie reduction could
reverse the process of aging. In his study, Spindler put
elderly mice on a four-week low calor i diet. The diet
reversed the activities o[ many gen es that normally func-
tion in the aging process. Spindler said, “My work
shows that calorie restriction not only prevents (age-
related) changes, but quickly reverses the majority of
changes that take pla ce with age [18].” Though his the-
ory is proven in mice, Spindler’slow calorie diet remains
unproven in humars.

As theories and research on aging abound,
there are no definitive ans wers to date. Howewer, with
the fast pace ol current research and sdentilic technolo-
gy it remains only a mater of time belore mankind
reaches longevity once again. The possibility of a world
without aging seems [ascinating, yet scary, as it would
change the [ace of the humanity as we know it. Yet,
such a world is not novel; it did exist for Adam and Eve
many thousands of years ago. With the right touch of
telomerase and with an appropriate diet, humankind
may find itsell marching to an older tune...and, who
knows, knee-length gray beards may be the height of
fashion again sooner than we think!
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Interface of Halacha

1d Genetic Engineering

Shuli Kulak

eretic engineering, olten described as the manip-
Guladon of an organism’ genetic material to mod-

ily the proteins that are synthesized, has allowed
mankind to manipulat life in a way our ancestors could
never have imagined. Today. it is possible to identify, iso-
late, and extract genes, the genetic units responsible for
expressed traits, from one organism and insert them into
a wide array of diflerent species, i.e., process of the cre-
ation ol transgenic organisms. These newly implanted
genes give the developing embryo nowel ins trua iors to
express physical and chemical characteristics that were
never exhibited by that species, but that will now be
manifested in all its fut we generations. The initial tsk
is to isolate the gene from one species and insert it into
the fettilized egg of a diflferent species. This foreign gene,
now insetted to the nucleus ol a fertilized egg, may per-
manently integrate into a chromosome ol the egg.
Through growth and d v sion of the fertilized egg, all the
daughter cells will also have the added foreign gene.
Eventually, the growing embryo, with its new genetic
corst itution, is im planted into a surroga & mother.

Such scientific technologies have led to biolog-
ic innovations, such as anti-freeze strawberiies, achieved
by isolating the gene from a salm on that prevents it from
freezing and irserting that gene into the genome of a
strawberry. Other interesting concodtions include glow
in-the-dark houseplnts, synthesized by irmserting the
glow-in-the-da rk gene from a jellyfish into the genome of
a howseplant. Applications of such technology are in the
not so dsant future. Currently, in the United States,
45% of the corn crops, 85% of the soy crops and 76% ol
the cotton crops are genetically modified [1]. Thus,
apparently, human consumption of genetically modilied
prod uce is quite common, albeit, not publicized to the
populace.

Unscrambling and re-scrambling DNA, the
blweprint [or all life, is what scientists, lawyers, bus iress-
men, and philosophers have been studying, testing,
debating, and analyzing [or the last 45 years. More
recently, rabbis have been concerned of the halachic
implications of genetic engineering. Such imn ova iors,
as Lhe anti-freeze swrawberry have lead to an interesting
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question: what blessing is required upon cors um ption
of such a fishy [ruit, the blessing for a {sh or for produce
grown from the ground?

1{one looks to the fut e of genetic engneering,
this type ol question can be taken a step further.
Sdentists may soon be able to isolate the gene that ca us-
es an animal to chew is cud. When this day comes, and
someore introduces this gene into a pigs fertilized egg,
the resulting animal may express both signs for a kosher
species: a chewing o[ the cud and a splitting of the hook.
{s this animal kosher?

Answers to such halachic questions depend on
many issues, however two ol most signifi cant are kilayim
and simanim, the prohibtion of mixing species and the
designation of the physical symbols of the kashrut on
animals, res peaively The issue of kilayim, commonly
equated with graflting and interbreeding, is explicitly
banned by the Bible, “You shall not mate your animal
into another species, you shall not plant your [ield with
mix seed” (Leviticus 22:19).

At first glance, it appears that the Bible is direct-
ly forbidding interbreeding of anima ks which would, to
say the least, put an abrupt end to halachic issues
involwed in genelic engneering. However, upoen a clcser
and more informed inspection, the Bible only states that
one may not “mate” or “plant” dillerent species. Genetic
engineering is initially performed in test tubes and Peti
plates and only later involves surtogate motherhood.
Hence, as it does not involwe the act of sex ual reproduc-
tion (i .e. “you shall not mate”), it seems that one may be
permitted to mix the genes of one species with those of
another [2]. However, there are these of note, namely
Nachmonides, a 12th century Jewish scholar, and Rabbi
Samson Hirsch, a seventeenth century German biblical
commentator, who view the abow<ited verse dilferent-
ly. They note that the creation of hybrid offspring is
inappropriate, because such hybrids modify G-d’ origi-
nal creative intentions and im proving the creations of G-
disnot the duty of man. Therefore, itis not the method -
ology ol how mixed species are created that is forbidden,
rather it is the actual creation ol the hybrid offspring that
is prohibited. Ergo, the same logic tha fo rbids the mat-



ing or planting of non-synonymous species would equal-
ly forbid any other type of genetic manipulation leading
to the creation of a transgenic species, as these “cre-
ations” alter the original blueprint formulated by G-d. As
yet, thete is no modern-day resolution to this debate and
there are still strong proponents for each opinion. The
issue of kilayim is important, not to be trivialized, as it
will have major effects on the eventual halachic analysis
ol genetic engineering,

The other major and extremely interesting issue
is the Biblical signs designating an animal to be kosher,
i.e., the simanim of kashrut. These laws are outlined in
Leviticus 11:9: “Any animal that has true hoofs, with
clefts through the hoofs, and chews the cud - such you
may eat.” Do the simanim, the signs that the Bible pred-
icates kosher animals as having, INDICATE or CAUSE
the kosher status of an animal? For example, one can say
that a squirrel is inherently a non-kosher species and a
cow inherently is a kosher species. Yet, to allow Jewsto
recognize those species fit for consumption, the Bible
gave two specilic symbols, i.e. chewing ol the cud and a
splitting of the hool. The implication of this definition of
simanim is that even if a specific member of a kosher
species does not bare the signs of kashruy, it is still con-
sidered kosher because its species has been designated as
kosher. On the other hand, it can be argued that the
actual split hoofand cud chewing is what makes the ant
mal a kosher animal, With this explanation, the siman-
im are the actual causes of the kashrut status of the ani-
mal. This would imply that a pig, a nonkosher species,
through some natural mutation or genetic manipulation
would possess the simanim of kashrut, it would, in {act,
be kosher. Ostensibly, one would be inclined to say that
this new transgenic pig is kosher, as it meets all the
Bibles specifications. But, with a closer look into the
gamut of rabbinic literature one will find many opinions
that support the opposite case.

“_..[Tlhat which issues {rom the impure is
impure and that which issues {rom the pure is pure”
(Berachot 1:2). This statement made by lirst century

Rabbis seemns to unequivocally imply that it is status of
the mother that defines the kosher status of the of[spring.
But if one continues to read, the Gemara rules that “one
might have an animal that chews iis cud and has true
hools, yet is not to be eaten. And what might that be? A
pure animal born of an impure one.” This seems to
unambiguously tell us that the simanim are merely sym-
bols to delineate kosher status.

One clear distinction must be made. The pre-
vious discussions pertained to only non- oviparous
mammals. Birds are an entirely dilferent issue, as organ-
isms hatched from eggs are -halachically speaking - are
not considered as “coming” from the mother which laid
them because the mother did not gesiale her young
internally. Instead, the instant aller an egg is laid, it is
considered as dust, not [it to be eaten, and not deemed
alive. Only alter a period outside the mother’s body is
life considered to form inside the egg (Temurma 31a)[3].
There are however, other optnions (Rambam, Hilchot
Ma'akhalot Assurot 3:11 as explained by the Maggid
Mishneh) [2] that hold that since the kashiat status of
eggs are determined by the animal that lays them, the
same principle can be applied 10 the kashrut status of
birds that hatch {rom those eggs. But, the latter view, in
a sense, detaches the child frem the parents, thereby
shaking off any status of the parents. Fishalso have aclif
ferent status because the rabbinic liturgy never included
them in the ruling of: “what issues [rom impure is
impure,” and because some species are hatched from
eggs. Thus, one can make an even more convincing
argument that a non-kosher animal, which is bom by
hatching, can be genetically modilied with the proper
simanim and be considered kosher.

The future is approaching quicker than anyone
can keep up with. These theoretical discussions seem to
be esoteric and far from practical now, but soon they will
be our daily reality. The effects of humanity’s recently
harnessed geneti¢ powers will be felt in strange but pro-
feund ways and Jewish law (halacha) will, as it always
has, respond to it.

Shuli Kulak is a senior majoring in Biology and minoring in Business.

Acknowledgements:

Firstly, I want 1o acknowledge and show gratitude to my parents for building the foundations for my deep love of
Hashem, Torah, knowledge, and truth. 1want to thank my husband, David, for his support. I also want to recog
nize and thank Dr. Babich and Rav Tabory {or editing my article and constantly exciting, motivating, and encourag
ing me, and all the students that come into contact with them. Their devotion is a true inspiration.

Relerences:

[1] The Pew Initiative on Food and Biotechnology. http//www.mindfully.org/GE/2004/US-GMO-Crops-

Pewlaug04.htm (retrieved December 25, 2004)

12] Bleich, J. (2004). Genelic Engineering. Tradition. 37: 66-87.
I3] Bar llan University Website. www.biu.ac.il (retrieved january 9, 2003)
[4] Anonymous. (2004). Is a non-Kosher Fish that Grew Kosher Signs Kosher. Merot HaDal Yomi. 252:3-4.

. Dccch HaTeva

29




30

- The Evolution
of the Missing Tooth

Lenore Ribalt

for centuries and the progession ol dental tech-

nology has been revolutionary. Replacement and
restoration of defective teeth evolved slowly from ancient
techniques to modern ck ntal sce nce. One of the earlier
developments for tooth replacement is revealed in the
halachic discussion as to which ornaments a woman can
walk out with on Shabbat. This discussion, sem ming
from a Mishna in Shabbat (6, 5) staes, “...An artilicial
tooth and a gdd tooth, Rabbi Meir permits and the Sages
forbid.” Rabbi Meir and the Sages’ disagreement as to
where a wom an can cary gold or attific ial teeth in pub-
lic territory refers to the prohibition of carrying objects in
a public domain on the Shabbar Maimouvide s commen-
tary on this Mishna diflerentiales between gold and arti-
ficial tee th. He explicae s that an ‘artificial’ tooth is a false
tooth affixed into the mouth in replacement of one that
has falln out. Maimonicks expld ns that a gold tooth is
that which, “is on top of a black or red ore;” gold was
used asan aesthe tic crown over a natural tooth to corceal
tooth defects [1]. Maimonides, a physician himelf,
explaired the etiology of defeas. He clarified that a black
tooth is a result of dentin teing staired by degraded
blood cells as a esult from a hemorthage in the pulp; a
hed thy tooth losing its natural color inevitably turns
black. A red tooth occurs when inrer portion of the
tooth is cegrade d by caries, leaving a thin translucent
strip of enamel on the ouside. Blood vessels from the
inrer portion ol the tooth project a red coloring through
this transpatent layer [2].

False teeth were also produced [rom wood and
silvei. The Talmud Yerushalmi (Shabbat 8:8¢) relates an
incident of a woman ashamed to go to the carpenter in
request for another tooth replacement. From this, it is
clear that wooden teeth were used as toah replacements
and that they were [ashiored by carpenters. “Wood
chips” or toothpicks were also used to help align teeth.
The use of silver teeth is mentiore d in the analysis of the
above-cited Mishna as to the difk e nce between a gold
and silwer tooth. Rabbi Meir and the Sagess conllicting
opinion as to whether gold is permissibk is juxtaposd to

The practice of ce ntal medicine has preented itsel{
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the portion of the Mishna that says, “...but with a silver
tooth, they agree that it is permitted” [3]. The
Commentaries further discus s that a silver tooth is indis-
tinguishable from another tooth and does not have the
same considerations as the gold tooth. It is possible, at
that time, that teeth in general were darker-staired and
discolored, allowing a silver tooth to bkrd in with the
test of the teeth. Rashi offers an opinion Lo those who
argue that gold teeth are forbidden [or use on the
Shabbat. He states that a woman may be tempted Lo
remove her gold tooth and flaunt it to her friends, caus-
ing her (o violate the prohibition of carrying of objec ts in
public domain on Shabbalt [4]. Another option is that the
Sages forbade the use of a gold tooth on the Shabbat as
oppozd to a silver tooth, simply due to the fact that gold
tooth is more conspicuous and may cause others Lo
notice and ridicule her. Feeling discom fied, the woman
would potentially remove the gold tooth in public
domain, violating Shabbat. Those who permit the use of
gold teeth on Shabbat argue that the woman will not
remove the gold tooth in embarrassment of exposing her
defommed rd or black tooth. Both argume nts clea ly con-
cern the psyc hological implications of wearing c ntures;
the argument presened concerns whether the woman
would be ashamed or proud of her false teeth [1].

Restoration of teeth has clearly come a long way
sirce the Neolithic era. Early evidence of dental implan-
tation is found in skulls of natives around 600 B.CE.,
whe e carved shells were found in tooth seclets [2].
Ancient Egyplians also used their own malerials to
replace missing teeth. Although the e is no documenta
tion, Egyptians most likely used ivary [or restoration pur
poses [5]. Tooth studies from the 17 th century, revealed
that some teeth once had a “three unit restoration cared
of bore.” This prosthetic restaration was done through
silver pins inserted to the tooth’s root canal. Inmany cul-
tures believed in the importance of esthe tics; various
tribes, suc h as the Mayas, would utilize precious stones in
teeth Lo enhance their appearances [2].

Currently, dental implants are used [or tooth
restoration. Introducing the concept ol “osseointe gra



tion” 2], Professor Perlnvar Branemark [rom Sweden,
initiated the extensive practice that spread to North
America. Dr Branemark demonstrated that titanium
could potentlly be in serted into live bone and survive
without causing inflammat ion or fixture rejection [6). An
osseointegrated implant, commonly known as a dental
implant, is an anificial titan ium fixtue used in replace-
ment ol a natuzal tooth’s root. The cylindrical implant is
surgicaly placed into the upper or lower jawbone where
the tooth is missing, serving as an “anchor” [or the
replacement tooth. Roots hold natural tooth into the
jawbone. Similarly, bone forms aowd the titanium
implanted into the jaw, allowing the imphnt to hold
crowns, bridges, or dentures [7]. Implants are alvanta-
geous not only in their succeess rate, but in that they do
not apply pressute to, or affect, surrounding teeth. They
support the replacement ol individ wl teeth needed for
restoration. However, restoration may be quite lengthy:;
this pro@ss can take nine months since the jawbone
must grow and circumvent the implant In addition to
the time factor, expense plays a major role in this treat-
ment. Each patient who undergoes dental implantation
obtains a customized plan, which requires highly skiled
professionals to adminiger the treatment. Furthermore,
much of the expense is due to the diverse matenals, pre-
cous metals and various forms of scans to © mprehen-
sively diagnose the pa ient. Most dental health insur-
ances do not cover the expenses of dental implants 18].
Strides in tooth reconstrua ion have exponen-
tilly transformed mo dern dentalscience. Much research
has been dire cted to the regeneration of exposed pulp tis-
sue caused by damaged teet h. For decades, dental mate-
rial has been used to cover expo sed pulp a1d to resowe
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tooth structure. Ultimately, this gives the cels that com-
prie the pulp the possibility of re generating. Direct pulp
cappin g prognosis is quite reduced and there is a low rate
ol suceess alter treatment. Therefore, dentists may opt for
a “pulpotomy” of selected portions ol pulp. Stem cell
therapy is a currently a newfoun d en gineering method of
regeneratng tooth tissues. Pulp cells grown in vitro pro-
likrate into “odntoblaswoid sem cells,” which could
potentially act as an ex cellent source [or new Loeth cells.
These odontoblastoid stem cells are crucial, in that they
immediately begin the regeneration process; these stem
celis dilferentiate, proliferate, an d migrate to the injury
sie’s prior to the initiat on of e paration. Secondly, odon -
toblastoid stem cells elimin ate the ettt &l conflict regard-
ing fetal stem cell therapy, as thez cells are derived sole-
ly from mature human pulp. The current discovery of
adult human pulp has been groundbreaking and scien-
tists are meticubusly attempting in the goal of restorng
teeth for those who have lost or extracted teeth. Tissue
engineering scien ce techniques are sbwly being imple-
mented in 1o adult human pulp stem cell reseaich in hope
of utilizing them in the near future [9].

Successful restorative den tal treat ment will ulti-
mately transform the economics of oral health within the
United States. Around sixty billion dollars are spent year-
ly on dental work, which continues to increase because
two-thirds ol restorative dentistry generally [ails [7]. By
introducing stem cell therapies, mo re teeth could poten-
taly be saved, significantly lowering the constituency
who wear dentutes or imphnts. Discovery of cells with-
in the tooth that diflerentiate into odontoblasts sheds
light on oral health, potentially improving the quality of
life for many.
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Not Just Chopped Liver

he bovine liver is a [amiliar treat at Jewish sma-
| chot sinceit is often made into a delicious delica-
cy: chopped liver. More important to us than
chopped bovine liver is the human liver. The human
liver is a vital organ of the human body and a person’s
health is strongly dependent upon its proper func ton.
The liver is located in the abdominal cavity, below the
diaphragm (Chullin 46a) and it houses the gallbladder.
The liver has two main lobes that are composed of func-
tional units, temmed lobules. A lobule consists of hepa-
tocytes, specialized cells arranged in plates around a
central vein. Instead ol capillaries, the liver has large
spaces lined by endothelium, temmed sinusoids that are
referred to by the sages of the Gem ara in their statement
(Chullin 110b), “he liver exudes blood but does not
absorb it. " The livers blood supply is distinctive because
ol its dual sources of blood; from the hepatic artery the
liver receives oxygenated blood and from the hepatic
portal vein it receives nutrient-filled blood from the
small intestine.

In Exodus 29:13, when discussing the inaugu-
ration rituals performed to consecrate he High Priest,
the Torah makes note of the liver: “You shall take all the
fat that covers the innards, the diaphragm with the liver,
the two kidneys and the fat that is upon them; and you
shall cause them to go up in smoke upon the Altar.” The
Torah refers Lo the liver as yoteres hakaved, which the
biblical canmentators, Onkelos and Targum Yonasan,
explain to mean the “heaviest” visceral organ. In fact, the
liver weighs about three pounds and is the largest vis
ceral organ in the body [(2].

As noted in Bedhorot (55a), the liver is one of
the most important organs in the body, for it is “the
source of blood” [3]. This rather modest phrase has
many ramifications in human physiology. The liver has
several functions, which include the manufacturing of
plasma proteins, many of the proteins found in blood.
The major liver-derived plasma proteins include albu-
mis, globulins, fibrinogen, and complement. As a unit,
these plasma proteins help maintain the osmotic pres
sure, pH, and viscosity of the blood. Specilically, each
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plasma protein has its own important role. The albu-
mins maintain blood volume and pressure, the globulins
are transporters of lipids in the plasma, fibrinogen is
important in blood clotting, and complement [ights
infection. Furthermore, the liver regulates the level of
proteins, fats, and glucose in blood. The liver is involved
in the tumover ol old red blood cells, stores iron
(Fel{1]), and removes bilirubin, a breakdown produc t of
hemogobin, which it later excretes in the form of bile
(11.

As an organ of detoxil cati~ 1, a function of the
liver is to purily and detoxily the *.} yod [rom poisonous
substances absorbed during food digestion. For exam-
ple, any [oods that are ingested contain lipid-soluble
pesticides or industrial contaminants (e.g., polychlori-
nated biphenyls [PCBg]). Hepatic enzymes transform
these chemicals into water-soluble substances that can
be eliminated by the kidneys. Many poisonous sub-
stances are eventually deposited in the liver to be detox-
ified [1]. Thus, bovine liver, alth ough usually eaten as a
delicacy, may be an unhealthy food item, since, in addi-
tion Lo being rich in cholesterol, it is a reservoir of taxi-
cants. This may be the rationale for the statement in
Abodah Zarah (29a) that eating liver can make a
patients illness more severe [3].

The production of bilirubin by the liver has a
potential impact on the day of a bris milah (circum ci-
sion). Bilirubin, a yellowish pigment produced [rom the
breakdown of hemoglobin, is metabolized by liver
enzymes into a water-soluble formm, to be transported to
the kidneys and excreled in urine. Nomnal bilirubin lev
els range [rom .25-.75mg/100mL ol blood serum.
Because newborns have an increased amount ol red
blood cells and their red blood cells have a shortened
life span, coupled with their low level of hepatic
enzymes, the biliubin ol a neonate may accumulate,
causing a marked yellowness of the eyes and sk in (phys-
iologic jaundice). The initial appearance of physiologic
jaundice in all newborns is normal. By the eighth day
after birth, most infants enzymes are [ully operating and
their bilirubin count is about average. According to



halacha, all eight-day old, healthy Jewish males are cir-
cumcised, as stated in Genesis (17:12), “at the age of
eight days old every male among you shall be circum-
cised throughout your generations.” Althou gh the Torah
states that circumc sion occurs afler eight days, a physi-
cian may request that the babys circumcision be post-
poned il the by shows signs of jaundice with a highly
elevated bilirubin level. An extreme level of bilirubin,
e.g., above 20mg/100mL of blood serum, allows the
bilirubin to penetrate the blood-brain barrier, where it
may cause brain dam ag [4, 5|.

As was mentioned previously. the liver metab -
oli zzd bilirubin into a waters olub le substance, which
then canbines with bile to be stored in the galibladder.
Knowledge of this phenomen on is hinted at in Brachos
(61b), “the liver rages with wrath, (then) the gallbladder
throws into a drop (of liquid) and thereby placates it.”
Rabbi Yaakov Dovid Lach [6] quotng Rabbi Yisroel
Bels ky, Rosh Yesha of Yeshiva Torah Vodaas and Posek
for the Orthodox Union, explains the possible denota
tion of the Gemaras obscure language. The livers
inense force refers to the production of bile, which,
through its detergentlike action, emulsifies large
droplets of lipids into smaller ones. The bile then moves
to the gallbladder untl directed to flow into the small
intestine o aid in the digesi on of [ats. The gallbladder
uses a mechanism that signals (o the liver that the gall-
bladder is [ull and cannot hold any more bile, which
“thereby placates i.”

The explanation suggested by Belsky is termed
entherohepatic circulation. T his refers to the circulation
of bile salts, one of many can ponen s that make up bile,
from the small intestine to the liver. The liquid that
Rabbi Belsky mentiored may be bile salts that travel
from the liver to the gallbladder Lo the small intestine
and then back, via the hepatic portal wein, to the liver Lo
be reabsorbed. To regulalte the secretion of bile into the
gallbladder, both positive and negative feedback take
place. Due o the presence of bile salts in the portal
blood flow, the liver is simulated to produce bile salts
and ac ids, thus characterizing pes itive fee dback. As the
intensity of the bile salts increases, the production of
new bile acids is subdued, characterizing negai ve {eed-
back [7].

Blood clotting is ol obv ious importarce, as it is
possible o bleed to death if the livers malfunctioning
results in the lack of clotting [actors, fibrinogen The sig-
nificance of blood cloting can be seen in Gittin (69a)
where conllicting opinions of Rav Ami and Rav Ashi are
found. Their argument [ocused on the iss e of vomiling
blood, known as hematemesis. While the source of
hematemesis is clinically more often the gastrointestinal
tract, bleeding may originate [rom the lung or Irom

other organs in the abdomen that connect to the gas-
trointestinal trac L, such as the liver. Rav Ashi agreed with
the Gemara that bleeding [rom the liver, although rare,
was more severe than bleeding from the lun gs (which
itself is termed hem optysis), which was Rav Ami’s opin-
ion. Rav Ami based his reasoning on a Mishna, which
referred 10 a listing ol injuries to an animal classifying it
as kos her or treil, and noted that a punctured lung was
treil. Since the repercussions of a punctured lung were
so severe, he suggested that the lungs were more crucial
than the liver. Rav Ashis refutat ion was based on the [act
that the liver rarely bleeds. Therelore, bleeding [rom the
liver implied that the liver was largly or completely
deteriorated and was nol curable, and such liver bleed-
ing is more sever than bleeding [rom the lungs. The
method that was used to test the source of the blood,
whether from the liver or lungs, was to dip a straw into
the blood and see whether it adhered o the sraw 1f the
blood did indeed stick to the straw, then it was assumed
the blood came [rom the lungs. However, il the blood
did not adhere to the straw, it was assumed the blood
came [rom the liver These assum plims, apparently,
were based on the liver’s ability o produce clotting fac-
tors [5]. Coagulopathies caused by terminal liver disease
are characterized by inadequalte clotting factor produc-
tion by the severely damaged liver and thus, blood clots
poorly.

The Gemara, in addition to describing the fac-
tions of the liver, paid close attention Lo its location.
Rabbi Yochanan, in Sanhedrin (492, commen ted that
the liver in hum ars is loc aled just bereath the vight lifth
rib. In Tanach, the livers locati on under the [ifth rib is
noted in Sam wel il 2:23 and 3:32, when describing the
death of Ashael and Abrer, who were killed when spears
penetrated their fifth rib, which is where the liver and
gallbladder “are suspended” (Sanhedrin 49a).

The Rabbis during Tannaitic times had a
halachic ques tion about how much of the liver had o be
intact for a kosher animal to maintain its kash1us status.
Althou gh one opinton suggested that only the slightest
anount had to be intact, the majority view, whic h was
accepted as halacha, that only an olive-sized portion had
to rem an for it to be considered kosher. This opinion
was based on the idea that the liver is a vital organ and
il absent implied that the animal was doomed, making
itatreifah. Rashi explains that this amount is enou gh o
“produce healing.” Dr. J.L. Kazenelshon, in Hatalmud
Ve hochmas Harefua (cited in 6), suggested that Rashi
wrote Lo “produce healing,” rather than writing “enough
o continue living,” because of the livers regenerative
power. The olive-size portion is sulficient for the liver to
regenerate and maintain all ef the organ’s nawral abili
ties. I nterestingly, the livers regenerative ability was not
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scientifically documented until 1894,

The Gemara records various kashrus concerns
that particularly deal with the liver of a cow. For ex am-
ple, il the animal died due to an injury, it was not con-
sidered suilable Lo eat. However, alter fully observing
and examining the animal, the status of its kashrus
might have changed. Il the cawse of deah was deter-
mined to be non-lethal the animal was halachically fit
for consumption. The Gemara gives an example of the
liver being disconnected [rom the diaph ragm of an ani-
mal. Conversely, il the animal’s gallbladder was ripped
out, or il the liver was disconnected [rom Lhe inferior
vena cava, the an imal was nol considered kosher. This
distinction of whether or not the an imal was kosher was
ba ed on the significance of the organ that was severed
5t

The liver played a rather unusual role in
ancient time. In Ezekiel 21:26 it is written, “For the
king of Babylon stood at the parting of the way, at the
head of the two ways, Lo use divinaion: he mad his

arrows bright , he consulted with images, he looked into
the liver” [3). One might wonder why the liver is men-
tioned in this pasuk, [or it might appear that there is no
connection between the king and the liver. However,
this practice performed [or ever 1500 years was specili-
cally used to help guide a king. The animal liver was
neither examined by a physician nor wsed for medical
purpcs es, but rather, it was observed by an “inspector,”
trained (o interpret information produced by this organ.
This ancient practice, called augury, was a fomm ol
advisement, mainly for strategies relating Lo public and
military concerns [8].

The liver was viewed throughout history as a
crucial organ in the body. M a1y of the biological prop-
erlies ol the liver were identified withow the use ol
modem scientific technology. It is fascinating to think
how the knowledge of the liver during Biblical and
Tann at ic times could be the [oundation for the scientil-
ic [indings known to man today.

Aliza Weg is a sophomore majoring in Bidogy
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Jewish Genes:

References to Genetics in the 1o

sources ol Jewish bw (halacha) and tradition.

However, they also contain knowled ge about and
insight into many other areas of study. This article dis-
cuse s relererres Lo geretics in both of the e sources.

The Talmud seems to be familiar with various
genetic concepts. In Chulin 69a, the Gemara states that
a ben pekuah, a fully developed fetus [ound inside the
womb ol a slaughtered animal, is permitted for con-
sumption. However, if the ben pekuah protrudes its
limb before its mother is killed, then that limb is prohib-
ited, while the rest of the animal may be eaen. The
Gemara considers the situation in which the ben pekuah
that po tuded its limb lives and has an offspring and
discusses whe the r the entire olfspring or the simply the
limb corresponding o its parent’s [orbidden limb is pro-
hibiled. The Gemara explains that il the position is
taken that “a limb gives birth to a limb,” then the corre-
sponding timb alone is prohibited. However, ifthe posi-
tion that “[the {ather’s] seed is cormm ingled” is followed,
meaning that all of the [ather's parts combine together to
pradu ce the offspring, then the entire offspring is pro
hibited.

The Gemara then rejects the first possibility,
that each of the pate nis limbs produces each of the off-
springs limbs, stating that if this were true, then a blind
ot lame [ather would produce blind or lame offspring,
respectively [1]. The Gemara’s conclusion that “[the
fathe 5] seed is commingled” shows insight into the way
that genetic material passes [rom parents Lo offspring.
Genetic infomation that determires all of the parents’
physial characteristics, or phenoty pes, is passed to
their offspring and determires their phenoty pes.

A famous debate r garding whether a person’s
characteristics are determined by nature or nurwure is
hinted (o in Yuma 47a. The Gemara states that Rabbi
Shmuel ben Kimchi could scoop up [our kabin (a cer-
tain unit ol measurement) in his hands. Explaining the
reason for his large hands, he says “All women received
zrd, but my mothers zarid rose up o the roofl”
Although Rashi comments that the phrase “rose up to

The Bible and Talmud are honowr d and studied as

the roof” means that his mothers zarid was the
strongest, tlere is a disagreement as to what is the mean-
ing of the word zarid. Ome explanation is that it relers
to a cereal product of wheat, which Rashi explains preg-
nant women ate [or nourishment. Accordingly, R.
Shmel ben Kimchi declaes that his large hands are a
result of nurture. A second opinion explains that zarid
means semen, meaning that his mothe r's egg was [ertil
ized by his father’s “best” sperm. In this light, his large
hands were a rea1lt of mature, the gene tic material con-
tributed by his parents.

In addition o insight into the se debated genet-
ic concepts, the Gemara oslensibly has knowk dge of
another genetic principle. When many science text-
books describe the history of genetics, mention is made
that the firs recorded knowl dg of ®x-linked geretic
traits is fou nd in the Talmud in rekrence to hemophilia.
Hemophilia is a sex-linked recessive trait manilested by
insufticient blood clouing. Hemophiia A, or classical
hemophilia, and hemophilia B are caused by delects in
the genes that code for the clotng protein factors VII
and 1X, respectively. lading proleins necessary lor
clotting, the blood of affected individuals does not clot
properly and this can lead to excessi ve internal or exter-
nal bleed ing upon minor scrapes and cuts.

Heal thy individuals have at least one normal
gene, temmed XH, while those with only the alle ke Xh
have the disease. Since this gene is loa ted on the X-
chromosome, hemophilia is more common among
males, who have a Y- chromosome and only one
X~chromosome, which they reeive [rom their mothers.
He terozygote [emales, having the genoty pe XHX h, are
healthy, although they are carriers of the trait. This dis-
ease’s mode ol inheritance was determired in 1820,
while it was given the term hemophila in 1839.
However, centuries earlier, the Talmud apparently
understoad the genetics behind this blood clotting dis-
ease. The Gemara in Yevamot 64b states that il a
wome ns sons die [rom their circum cision (brit milah),
her sub sequent children are exempt from this mizvah.
Rabbi Yehuda Hamasi says that the death of two sons
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from circumcision is sufficiert to set a precedence, whie
Rabban Shimon ben Gamliel requires the death of three.
Bah agree, however, that the phenomenon ol insuffi-
cient blood clotting is an inherited trait.

Post-Tal mudic rabbis show a further percep-
tion of the inheritance pattem of hemophiia. The
Rambam ruks in accordance with the opinion that the
mother’ third son should not be given a brit milah and
adds that this is true even if the sons are from different
fathers [2]. The Kesef Mishna notes the basis of this
extension pointhg out that the Gemara says “il [she]
circumcises her [irg son,” using the [eminne term
“mala,” instead of the masculine term “mal” (3]. This
halacha is in line with the inheritan ce pattern ol hemo-
philia. Women carriers married to healthy men have a
S0 percent chance of passing this disease to their sons.
Additionally, if a mother is a carrier, there is a chance
that her siblings have the gene, as wel. Her brothers,
who conwibute the Y-chromosome only, cannet pass this
gene to their sons, but her sisters can pass the trait to
their sons. The Gemara continues with a story which
confirms this understanding, relating an incident of
three sisters whose sons died during circumcision.
Upon the bitth of a son, the [ourth sister approached
Rabban Shimon ben Gaml iel, who ng2rua ed her not to
give her son a brit milah. From this Gemara, it is clear
that although the term hemophilia is not used in the
Tal mud, the rabbis had a concept of how this sex-lin ked
disease is transmitted and used this knowledge to
exempt potential hemophiliacs [rom the mitzvah of biit
milah [4].

Knowledge of genetics can be traced to an even
earlier source than the Talmud—to the Bible itsell.
Parshat Vayetzei of the book ol Bereishit relates a stran ge
incident of how Yaakov seems to use magical means to
establish his own f[lock from that of Lavan Yehuda
Felix, professor em eritus of both Botany and Tal mud at
Bar llan University, explains how Yaakov used genetic
concepts, not magic, to buid his flock [5].

In his financial negotiations with Lavan,
Yaakov requests that rather than pay him wages, Lavan
should remove “the spotted and specked sheep and
brown sheep and spotted and specked goats, and of
such shall be my hire” 30:32). Felix explains that the
color of sheep and goats is determined by autosomal
genes. The domimant color [or sheep is white and for
goats is black, while the recessive for both is what the
Torah terms “spotted and speckled.” In this article, S
will denote the domimant allde and s the recessive alld e
of this trait. In this deal, Yaakov gave Lavan all of the

speckled (ss) animals currenty in the flock and tended
to the reman ing [lock, which was all dominantly col-
ored, but contained animals o[ the genotypes SSand Ss.
Lavan agreed to give Yaakov all of the spotted animals
born from the white sheep and black goats, as Lavan
assumed that their number would be few. Ordinarily,
Lavan’s assumption wou d be correa: however, Yaakov
was able to increase the number of speckled animals
born using his knowledge of genetics.

If the SS animals mated with either those of
genotype SS or Ss, their offspring would be dominant -
ly colored and would belm g to Lavan. To establish his
own flock, Yaakov needed to mate the Ss animals with
other Ss animals, or perform the monohy brid cross, of
which 25% ol the offspring are ss. In order Lo accom-
plish this, Yaakov needed to diginguish bet ween the SS
and Ss animals, although both were solidly colored.
The Torah states that “Yaakov took rods...and peeled
white streaks in them” and placed them in front of the
flocks at the watering troughs, “that they should con-
ceive when they came Lo drink” (30: 37-38). Yaakov
relates that an angel appeared to him in a dream and
told him that “the rams that leaped upon the flock were
streaked, speckled, and grizzled” (31: 12). In geneic
terms, the angel was telling Yaakov that th ose animals
that were first to mate also carried the recessive trait [or
spottedness. This is in accordance with the genetic
concept of hybrid vigor, in which heterozygotes (Ss)
have some advantages over the homozygous extremes
(SS or ss). Here, the benefit of the genoty pe Ss is man-
ifested in an earlier readiness to mate. Through this
distinction, Yaakov mated the heterozy gaes te each
other He sepamated the homozygote domimant (SS)
animals [rom the flock and gave them to Lavan. The
Torah states, “So the [eebler were Lavan’s and the
stronger Yaakovs™ (30: 42). Through using the angels
insight into genetics, Yaakov was able to build a sub-
stantial flock for himself. Professor William Etkin
points out that ev en though Yaakov could have accom-
plished this task without the rods, he used them so that
Lavan would interpret the extmordinary events in
terms ol superstitions. Etkin further notes that Yaakov
does not mention the rods in his recounting of the
dream, indicating that he understood that they were
not significant [6].

These pieces of the Tal mud and Bible show that
knowledge of genetic principles are [ound within
ancient Jewish sources. Perhaps when scientists named
Gregor Mendel as the [ather of genetics, they were a few
years too late.

Sarah Weinerman is a junior majoring n Biology.
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Bloodletting

etrospectively, it is easy to consider our arc estor's
th:edicinal practices, such as bloodletting, to be
rbaric and cruel. Yel, we must understand that
from 155 Lo more than 2,500 years ago the world lacked
our medical sophistication and technological advance-
ments. Noninvasive therapies, such as the administra-
tion of medication, including antibiotics and radiation
Lo provide biomedca improvement did not exist or
were not readily available o the masses, possibly
because of the associated expenses and the lack of dia g
nostic tools. In addi tion, compared to today’s standards
ol general hygene and health, the conditions of the
middle ages and of Talmudic times were rather poor.
Thus, for example, peasants shared the same sleeping
quarters with their livestock and viral and microbial
infections were rampant because ol malnutrition, insul-
ficient heat, the lack of shelter, and unsanitary cond -
tions. Not surprisingly, the natural life span was 40
years. Farmers, because of their hard labor and poor
diets, often sulfered {rom joint diseases and showed
rheumalc syn dromes.

Two thousand years prior to the 19th century,
bloodletting, also known as phlebotomy and venesec-
tion, was the most popular medicinal cure in most civi-
lizations, including among the Jewish people. The most
common modes for bloodletting were through a lancet,
the application of leeches, and by the procedure termed
cupping. When using a lancet, a vein was punctured
and the patient was bled to a presribed amount.
However, when performed inappropriately, the patient
would go into a coma [1]. The Talmud describes the
instruments used for this mode ofbloodletting: a kusul-
ta, or a lancel, and or a masmar, a nail, used to produce
the puncture. The procedure was known as ribda (Kelim
12:4).

The other two methods are through leeching
and by cupping [2]. Leeches are known as aluka, wh ich
is derived [rom the word aluk, meaning adherence.
Leeching was done through placing the leaches on the
eflected area of the skin. The leeches attach using two
sucking organs on their heads and suck the person's
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blood through the skin [3].

Cupping is known as keren, as originally it was
performed with a hom (Shabbat 154b); later, cupping
glasses were also used (Gittin 67 b). Accordingly. the tip
of a horn was removed, the base of the horn was applied
to the effected area, and suctioning was done by the
mouth at the tip of the hom. The vacuum was main-
tained by covering the tip of the horn by a finger, wax,
or an eggshell skin. This process was termed as dry cup-
ping However, il this procedure was done through wet
cupping, the tip of the horn or any sharp object was
used to puncture the elfected area, suction was applied
to let out the blood and fluids, which were collected.
The blood let out from the procedure would [iow either
to the ground where birds would drink it (Baba Batra 12
a) or into old rags (Baba Bawa 20a) or a dirty earthen-
ware vessel considered unusable (Baba Batra 20b).
Drinking [rom a cupping glass was considered a despi-
cable act (Makkot 16b). The collec tion of blood in o
unusable vessels prevented the spread of disease and
infection, as no one would wanl Lo come in contacl with
the blood, either o use it or (o ingest it.

Venesecion was a very common and well-
known procedure in Biblical, Talmudic and the Jewish
middle ages. However, it was regarded as a hazardaus,
yel necessary, procedure with many regulations and
guidelines [2]. Throughout the centuries a learned pee
son was not allowed to live in a city with out a raphe
(surgeon) or a bloodletter [1]. The Talmud (Sanhedrin
93b) explains the verse in Daniel 1:4: “Nebuchadnezzar
chose [or himsell young people without a blemish,” that
there was not ev en a lancet puncture o their bodies. In
Biblical times (more than 3,000 years ago) it was known
that, “In Sodom, if someone injured another and he
bled, the injured person had to pay the olfen der money
that the injured person saved s nce he no longer needed
venesection” [2]. The obligation of a lvadand to pay lor
his wife’s venesection was written i all Jewish marriage
contracts (Ketubot 52b). In Egypt, even children less
than a year old were phlebotomized [2]. The bloodlet-
ter, who also functioned as the barber, was not viewed



as an esteemed person in society. He ranked at the level
ol a shoemaker, tailor, or shepherd, and was not allowed
to [ill any leadership positions.

Until the 19th century, bloodletting dominated
as the necessary and primary source of treatment for
every illness and even as a prevenlive measure.
Scientifically, it was lauded by the major schools olmed-
icine. Accordingly, forefront physicians of the 17th cen-
tury viewed phlebotomy as the panacea 1o all ailments.
Guy Patin, the Professor of Surgery and Dean of Paris
Faculty of Denigrated Surgeons, also known as the
“notorious Paris Dean,” was amongthose physicians. He
“recommended radical bloodletting and purging [bleed-
ing] a patient 10 times over a span ol 2-4 days” [1].

The mechanism whereby venesection inhibits
an excessive accumulation of blood in an organ, termed
engorgement, which causes great discomfort, dyspnea
(difficult and labored respiration), and joint disorders,
such as rheumatism (painful and in{lamated joints),
helped explain the scientilic parameters of these
pathologies. Talmudic scholars purposed engorgement
theories Lo explain various health risks. For example,
humans and animals “overcome by blood,” i.e., those
who suffer from blood engorgement, congestion, or
plethora (a condition in which the excess of blood
induces a florid complexion), should be placed in cold
water, to shock the body, to decrease blood pressure and
inflammation, and to temporarily reduce [ever {2].
Remedies, including the use of bloodletting, are dis-
cussed in Gitten 68b. For the condition plethora,
described as “the blood of the head,” as well as [er a
headache, the primary therapy was venesection, as it
reduced inflammation and decreased blood pressure.
Inflammation that caused discomfort in effected indi.vid-
uals was relieved by venesection.

In Niddah 19b and in Machshirim 6:5 ff, the
differential coloration of blood released through the
bloodletting of dillerent individuals is noted and was
used as a diagnostic aid fer determining the patients
health status. Hence, even today, a smoker’s blood
appears diflerent in coloration from that of a nonsmok-
er’s blood, because the malfunctioning of gaseous
exchange in the lungs of smokers [4].

In the 17th and 18th centuries, leading med
ical personalities proposed the same engorgement theo-
ry as the Talmudic sages and [urther expanded it to
include respiratery and rheumatic conditions. For
example, Herman Boerhaave, the Batavian Hippocrates,
who was viewed as the most eminent physician from
1668 to his death in 1738, thought that inflammation
was due to vascular obstruction of small vessels and that
reliel could be obtained by bleeding and purging
William Cullen from the prestigious Edinburgh School

ol Medicine, “ardently promoted the benelits ol blood-
letting, especially in treatment of [fever] and inllamma-
tory disease...and customarily advocated a full bleeding
in an adult male ...equating to a pound of blood.” To
our ancestors, phlebotomy, in its many aspects and
practices, served as a readily available procedure that
indeed produced physiological improvement

In the 20th and 2lst centuries, investigation
into the procedure of venesection generated physiologi-
cal inflerences to explain and to validate the ancestral
popularity of the procedure, despite its many hazards.
Lesster King, a physician, postulates why venesection
was a common remedy for our ancestor. “Venesection
originally became established as a major therapeutic
agent because it worked...at least olten enough to
induce conlidence.” For many, the procedure acted as a
placebo. Watson and Condie provide physiological rea-
sons [or its therapeutic aspect. “The main object of
bloodletting is to diminish the whole quantity ol blood
in the system, and thus to lessen the force of the heart
actioni...locally ..[to empty] the gorged and loaded cap-
illaries of and inflamed part...topical bleeding produces
its eflect by diverting the {low of blood (rom the affect-
ed part...relieving the intlammatory congestion,”
According to Walter B. Cannon, phlebotomy has physi-
ological benefits by targeting and releasing the mood
regulating neurotransmitters, catecholamine, epineph-
rine, and norepinephrine, as the spleen continuously
contracts due to bleeding or major hemorrhaging, there-
by creating a sensation of euphoria. Lastly, phlebotomy
promotes immune delense [1] by removing toxins via
the blood and by stimulating the formation of new ery-
throcytes [4].

Interestingly, many 20th and 2lst century
physicians implore the same archaic blood letting proce-
dures and phlebotomizing strategies to relieve syn-
dromes of certain diseases. For example, in the Soviet
Union the procedure of dry cupping was practiced as
the primary therapeutic-relieving procedure for bron-
chitis and tracheitis. Small, heated glass jars, applied to
a person’s back for 10-15 minutes, divert blood flow and
(luid (rom the infected area, thereby relieving inllamma-
tion and discomflort [5]. Today, phlebotomy is a major
component of treatment for porphyra cutena torda,
hemosiderosis a conditions in which the blood contains
oo much iron, and for polycythemia vera [9], a pathol-
ogy whereby fragmented erythrocytes horde oxygen
(rom the healthy erythrocytes. Apparently, phlebotomy
reduces the blood iron level, thereby promoting the syn-
thesis of new erythrocytes [4],

Two recent studies, one on the treatment of
croupous pneurnonia [6] and the other on the treatment
ol rheumatic gonitis via bloodletting and cupping [7]
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produced very impressive results. Both showed the clin-
ical eflfectiveness of bloodletting in the removal of
painful and destructive symptoms. n the study that
addressd croupous preumonia, a hoarse grating cough
coupled with preumonia, treatment with cupping and
venesection were performed in the early and late stages
of the malady [nterestingly, in early stages of croupous
preumonia, not even [ull doses of morphire injections
were as effective as wet cupping, in which the area for-
mally under suction was bled. Inthe advanced stages of
the disease, these procedutes relieved engorgement and
diminished pain and dyspnea. The author noted that no
therapy was better [or the later stages of the disorder
than bloodltting at the eflected sites. Appaently,
engorgement of the right side of the heart from severe
fluid build up in the lungs signaled “intense dyspnea.”
Prior to bloodktting, the patient displayed a breathing
rate of 50 breathes/min ue or higher, alabored and shal-
low breathing, and a weak pulse. Alter venesection at
the eflected site, the patients pu= improwed and
breathing became less [requent, less labored, and deep-
er. This reliel was due to the diversion o [fluids, thereby
unloading the stiess on the heart and lungs, and the
lessening of inflamma tion and the restoration of healthy
respiration [6].

The other study noted that patients who have
undergone acupuncture therapy coupld with ve nesec-
tion were cli nically cured [rom rheumatic gonitis, unlike
the control greup who only underwent acupuncure.
Prior to the course of treatment, both groups had blood
sedimentation levels of anti-O at 300 or higher
However the group who received a coupled treatme nt of
bloodletting and acupuncture had their blood sedimen-
tation levels “return to normal, ” unlike those of the con-
trol group [7]. These modern day studies and physiolog
ical explanations elud dae the benefits of bloodletting in
providing health benelfits to their subscribers.

Remarkably, the Ta Imudic physicians and sages
presented very progressive ideas and inferences in
respect to our modem knowledge of medicine and
physiological processes, espedially in the [ield of dis-
eaws, infections, and general well-being. Phlebotomy, as
previously stated, was viewed with great seriousness and
precaution. Accordingly, the sages set up guidelines to
prevent infection and undesirablk side-effects of this
procedure. Maimonides ruled “that before bloodktting
the patient should recite a supplication to G-d for heal-
ing and after the treatment one should say, ‘Blessed are
you, Healer of the living.” Mar Samuel suggested that
venesection be performed every 30 days and that it be
diminished in frequency as one ages (Shabbat 129b).
Maimonides, in his Laws of Medical Dispositions and
Medical Aphorisms, stated that, as a general rul, one
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should not phlkbotomize children younger than 14
years ol age or adults over 70 years ol age. He also stat-
ed that one should judge the persons well being to
determi re the suitabi lity of the procedure.

Prior to pre-procedure gui deli nes, Maimon ices
excluded certain groups [rom bloodletting, despite their
proper age, because the side-elfects would pwo e to be
highty dangerous and uncomlortable. He stated that
individuals with convulsive disorders, severe insomnia,
anginal type pan, morbidly obese, inordinate anxiety,
diarrhea, or colitis should not be phlebaomi zd [2]. A
majority of his statements was alfirmed by Fran Allan,
mam gr at NYU Blood Bank, who nated that phle-
botomizing thos with coenvulsive disorder would
induce an attack. People with anginal type pain may
think they are experiencing a heart attack; those with
extreme anxiety may have a panic attack, which would
increase their blood pressure. Individuals with diarrhea
are either at risk of dehydration or already are dehydrat-
ed; as such, being phiebotomized would only caus [ur-
ther dehy dration. For those with colitis, the procedure
may induce diarrhea and dehy dration [4].

Conditions stated in the Talmudic pre-proce-
dure regulations were as [ollows: Mar Samuel “requites
that the person to be bled be absolutely [asting’ and “if
one eats wheat grains and then lets one’s blood, he has
bled [or the wheat, but the sick body obtains no bene-
ft” (Shabbat 129b) [2]. Thisis un derstandable, because
eating before the procedure will diven the blood flow
for metabolic use and, hence, the effeced area will not
experience the maximum berelit [4]. A dangerously low
blood pressure may also result In addition, a patient
bled to the state of coma may aspire [8]. Mar Samuel
also states that one should abstain fom eating small
fish, vinegar, and cress prior to bloodktting becaus
these foods are considered dangerous to the person who
will be phlebolomized (Abodah Zarah 29a ) [2].
Vinegar is a diuretic, and so if coupld with bloodlet-
ting, may lead to dehydration. Yet the Talmud's
advanced knowledge ol cress and its nutritional values
are highly impressive. Cress is an antioxidant and sup-
plies vitamin K, which acts as a blood thinner. Hen ce
the person’s blood will not be able 1o clot properly and,
in some caes, severe hemorrhaging and unnecessary
in fection may [ollow, due to the delay of blood clotting
(4]. Such exampls demonstrae the Talmudic insight
into he matology:

During the bloodktting procedures, several
regulations need to be followed. Maimenides states that
one should monitor the pulse for changes and note if the
patient’s pulse becomes [aint. as this is a direct indicator
for terminating the procedure [2]. Too much blood loss
canlead to shack, which can be identified by pulse [luc-



tuation, as well as the general appearance of the patient
[5]. The Talmud also notes the usage of the cephalic
vein or femoral vein as a source of bleeding. These veins
are used today ler phlebotomy. One should not blood
let in a standing pos ition, as il says in Gittin 70a “five
types ol people are nearer to death than Lo life; namely,
one who eats or drinks, or sleeps, or lets blood, or
cohabis in a standing position” |2 |. In actuality, the let-
ting of blood in a standing position is very uncoml at-
able, as il constrias blood vessels and makes the pro ce-
dure difficult. It also lowers blood pressure drastically,
malking the person feel week and dizzy; which in many
cases leads to fainting 4].

The Talmud cautio ns that venesection should
not be done under certain weather conditions. “Cenain
wind directions prevail might be dangerous for bbod-
letting” and “not to perform the [procedure] on a cloudy
day if ome can equally well
carry it ow by light of clear day
“(Shabba 129b; Yebamol 72a)
(2]. Cold weather also con-
stricts veins and makes the pro-
cedure dillicult and dangerous
141.

Several  regulatio ns
apply post-bbodletting. Alter
veresection the Talmud states
that one should tamy a litle
and eat something before get
ting up. In addition, it is highly
suggested that one drink right
afler the procedure (Shabba
129 a,b) [2]. These pradices
allow [or the individu als blood
sugar level 10 stabilize, so as
not to feel light headed and
fain. when arising. One should also keep away [rom
dralts or chilly places after bloo dktting. Catching a chill
alter venesection was viewed as very dangerous.
Therefore, [or someone who catches a chill, a fire was
made even during the summer o provide warmth; if
there was no [irewood available, expensive [urntu e was
bur red (Shabba 129a). Today we acknowledge that a
chill or exposure to the cold decreases one’s immunity.
making the person highly susceptibk to bacterial or
viral infection. During those days, viral and baderial
inlectio rs ran rampani, as there were no effective med-
icatio ns [or such infeatiors.

Throughout the
centuries a learned
person was not allowed
to live in a city with out
a raphe (surgeon) or
a bloodletter.

The Talm ud also cautions against bathing alter
phlebotomiy (Abodah Zarah 28b) [2]. This precaution
was most suitable as “in some cases, the bath houses
became bordellos. Sanitation was poor and contributed
0 the spread ol disease” [1}. Hence, visiting a bath-
house, one of the only places 0 ba he in medieval and
Talmudic times, was potentially a health hazard. Bah
water would disintegrae the scab resulting from a phle-
botomy, thereby leaving the [lesh exposed to diseaserid-
den water.

The Talmud also prescribes proper nutrition
[or the post-phlebotomic patient. Rab recommends
“meal, for meat from a sitrong animal adds Lo one’s
ste ngth”. Samuel suggests “wine, because red wine
makes rd blood” and “blood-rich spleen” (Shabbat
129a). The advice about wi ne was strongly headed. Poor
people who underwent a phlebotomy were pe imitted to
present the owner ol a winery
with a false coin, in order for
them to sample some wine.
This, “maneuver” could be
repeatled until the person con-
sumed “one sixteenth of a liter’
(Tosefta Pesachim 1:28). As a
phlebotomy diminished the
blood level ol iron, eating meat
and blood-rich spleen is an
appropriate suggeslion. Wine is
a relaxant, stabilizing blood
pressure. Further, the cons um p-
tion of cress was adv ised, as it
acts as a blood thinner [4]. The
Talmud ako suggests that peo-
ple refrain [rom any exertion,
“particularly traveling and
cohabt aing” (Gittin 70a). Rest
is the best recovery after bloodletting. These points
demo rstrae the Talmuds insightful and com prehensive
knowledge of bloodletting [2].

It is evident Lthat even a seemingly primitive
and barbaric procedute as bloodletting can be very help-
[ul in relieving various pathologies. Most interesting is
the Talmuds erudite and progressive knowled ge of
bbodletting and its effect on the human body Talmudic
sages’ and physicians’ guidelines and explanations
paved the way [or future medical exploration and the
development of mode advances in practices of thera-
pies in hematology, rheumatology. and respiration.

Yelena (Leah) Kozirovsky is a sophomore majoring in Biology.
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According to Pitke d’Rabbi Eliezer (chapter 10),

Yonah was the son of the widow in whose house
Eliahu HaNavi lived during a [amine. Thi s was the same
child who died and was revived by Eliahu HaNavi (1
Melachim 17:9-24). Yonah was a disd plk of Eliahu and,
afterwards, of Elisha and was the prophet for the
dy rasty of Jehu (1l Melachim 9:1-10, 10:30, and 14:25).
He lived for 120 years.

The Ramban (Be reshis 6:19) notes that when
resorting to miracles, HaShem employs an economy of
means and causes miracles to happen as close as possi-
ble to the natural order. In the entire seler Yora h, many
ol the events are an inte mingling of overt miracles with
natural phenomena.

The sefer Yonah consists ol 4 chapters and is
read on Yom Kippur, In chapter 1, HaShem commands
Yora h to go to Nirewh, the capital of Assyria, and Lo
prophesize that unless the people repent, the city will be
destroyed. Yonah, reasoning thlat repentance by the
Ninevites would reflect poorly on B'nei Yisrcel, attem pts
to esape [rom delivering the prophecy and boards a
wessel headed towards Tarshish. However, the ve szl is
beset in a tempest. The crew realizes something is
amidst, as only their ve sl was besieged in the storm
whi ke nearby ve sels were in calm waters. They identi-
fy Yonah as the source of their probkm and he is cast
overboard.

Chapter 2 commences with Yonah swallowed
by a “great [ish” Although this fish is generally assumed
tobe ahu ge aqua tic creature, interestingly. it is not men-
tioned by the commentaries as one of the taninim. On
day 5 of creation, HaShem creaks, among other crea-
tues, the [ish (Bereshis 1:20), including the aquatic
creatues referred to as “taninim” (Ber shis 1:21). Rashi
in terprets ta'ninim as (a) large fish within the oceans and
(b) specilically, as the Levia than. Rokeach suggests that
these taninim are large aquatic, lire-breathing serpents.
Rav Dovid Brown [l] suggests they are sperm whales
and Rav Aryeh Kaplan [2] suggests ta'ninim are whales,
dragons, sea monsters, or the Leviathan and its mate.

\ 7°nah ben Amitta’s beginnings we re quie unusual.

Why was Yonah’s “great [ish” not included in the cate go-
ry of the taninim? Perhaps, this que stion bottered Rav
Bachya, who interprets the phrase “great fish” as great in
years, not siz,as many aquat ic creat ures are much larg-
er than this “great {ish.” This “great fish,” was designat-
ed for the sole purpose of swallowing Yonah Midrash
Tanchuma, Vayikra, 8), an assignment [ulfilled over
3,100 years after its creation.

The identity of the species ol fish that swal
lowed Yonah has reeived much speculation. Although
the specilic aqua tic species cannat be identilied, it is [air
to question whether it was a whale, a large shark, or
another type of fish. Some identify the “great [ish” as the
sperm whale (Physeter macrocee phalus), as adult maks
reach a length of 50-60 [eet. Sperm wha les are carnivo-
rous and eat gia nt squid, octopi, skates, and fish, includ-
ing sharks. They are mammals and usually producing a
single calf per gestation period (which is ower 16
months!) [3]. According to Jewish tradition (e.g, Rashi
on 2:1), initially, Yonah was swa llowed by a male fish, in
which he was comfortabk and did not dawn 1o
HaShem. This male fish then transfere d Yonah to a sec-
ond female fish, pregnant with hundreds of thousands
eggs, which made it uncomlfortable for Yonah, thereby,
prom pting his prayers (Yalkut Shimoni). Thus, the
aqua tic creature that swallowed Yonah is identiflied as an
oviparous (egg laying) fish, not an aquatic mammal.

What about a shark? Sharks tend to rip their
prey, rather than swallow them whole. The Malbim
notes that this specilic aqua tic species was comman ced
to swallow Yonah whole, rather than to tear him into
pieces. Thus, the “great lish” could ha ve been a species
of shark that was specifi cally commanded not to rip and
tear Yonah. However, this shark must be hug, as,
according to the Radak and Pirke de Rabbi Eliezar,
Yorah'’s e ntry into the “great {ish” was compared to that
of a person entering a great synagogue, with enough
internal height permitting him to stand erect. The
large & of the sharks is the whale shark, Rhincodon
ty pus, w hich reaches a maximum length of 45 [eet. The
white shark [eeds on microscopic plankton, larger [ree-
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swimming prey, such as small crustaceans, schooling
fish, and occasionally tuna and squid. Femal white
sharks are ovoviviparous (i.e., live-bearers). In the preg
nant female, the eggs are housed in temporary shells
[rom which the embryos hatch within the mother and
nourished by a yolk sac and a secretion, known as “uter-
ine milk.” The lemale gives birth to live young. In 1995,
an 11-meter female whale shatk was harpoored and
found to contd n 300 [etal specimens {4, 5. [nteresting,
Rav Moshe Alshich states that the second female [ish
was pregnant with thousands of small fish, not eggs -
indicating the fish was ovoviviparous.

It is probably most prudent to conclude that
the “great fish” remadns an unidentified species, which
may or may not be extinct. However, this specific [ish
has the distinction of being one of the three creaions
with whom HaShem directly communicated (Bechoros
8a).

As noted abow, some commentaries (e.g,
Rashi) suggest that Yonah's residence in the “grat fish”
involwed two distinct fish, an initial male fish and then
a lemale [ish. However, others (Zohar, Beshallach 47b
48a Rav Bachya) suggest tha only one [lish was
involved. In this case, Yonah, feeling comlortable, did
not pray during his 3-day stay in the fish’s stomach.
HaShem killed this fish and other [ish fed on its carcass,
causing discomfort to Yonah and prompting his prayers.
HaShem then revived the {ish. However, there is anoth-
er possible explanation that involves only ore [ish, yet
incorporates the concept of an initial male fish followed
by a pregnant female fish. Some lish are hermaphrodit-
ic and exhibit behaviorally- and environmentally-
induced adult sx change, which can involve males
becoming females and females becoming males [6].

Once swallowed by the fish, Chazal question
Yonahs ability 10 see in the dark interior of the fish’s
stomach. According to Rav Meir, a pearl suspended
inside the fish provided illumination (Pirke d’Rabbi
Eliezer, chapter 10). Rav Meir may have been relferring
to those luminescent mirerals that release light energy.
{n the process of luminescence, an energy source kicks
an electron of an atom out of its ground (lowest energy)
state into an excited (higher-energy) state; the electron
falls back to its ground state and gives back the ernergy
in the form of light. There are several vatieties of lumi-
nescence, each named accord ng to the source of erergy
that triggers the luminescence. Yonah may hawe usd a
mireral that emits light by triboluminescence. In this
mode of light emission, the mirerals are luminous upon
being hit, crushed, scratched, or rubbed; he re mechani-
cal energy is converted to light erergy [7].

Aneother question focuses on Yonah’ ability to
survive ind de the stomach of a fish. The diet of a fish
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capable of swallowing a human probably consists of
large squid, octopi, and/or tons ol smaller schooling
fish. Once devoured, the fishs acidic digestive juices,
which include proteolytic enzymes, decompose the
ingested food. 1l so, how was Yonah ablk to survive in
this digestive soup of extiemely low pH? The Yalkut
Shimoni (in chapter 4 of Yonah) suggests that the
extreme addity ol the fishs digestive juices burned
Yonah'’s clothes, jacket, and body hair. Again, so how
was Yonah able to survive? A second question is direct-
ed to Yonah’ sustenance inside the fish. Did Yonah eat
the kosher {ish (probably, as sush 1) ingested by his host
fish? These questions bothered Rashi (2:1), who sug-
gests that HaShem to ok manna (i.e., the miracubus,
spiritually-derived bod that sustained Bnei Yisrcel in
the desert) and sustained the fish with it. Apparently,
this spiritual food negated both the fish’s need to swal-
low prey lish and its need to continue secreting acidic
digestive juices. The internal environment of the [ish’s
stomach was now suitable to allow Yonah to survive.
Rashi also suggests that this manna served as a food
source for Yonah. We know that eventually Yonah dav-
ens Lo HaShem [rom within the fish, yet, a person is not
permitied to dawen is an unsuitablk place (e.g, bath-
room). What about Yonah's defecation? How could he
daven in an area contaminatd with human feces?
However, we know [rom the encounter of B’nei Yisrcel
with manna, that this spititual {ood was completely
absorbed into the body; without the prod uction of meta-
bolic waste.

Pirke d’Rabbi Eliezar relates an interesting
event concerning Yonahs stay within the fish.
Appaently, on that specilic day the [ish was designated
for devouring by the giant Leviathan. As Yonah was still
within the fish, his fate was tied to the fate of the fish.
Yonah requested the fish take him to speak with the
leviahan. Upon encountering the Leviathan, Yonah
related that in the future Messianic age, he would be
assigned the task of slaying the Levia han and preparing
it lor a feast for the righteous. Upon hearing this, the
Leviathan fled in lear. As a reward for being saved, the
lish gave Yonah an undersea tour, which included the
pathway through the Red (Reed) Sea taken by B'nei
Yisroel when leaving Egypt, the Eben Shethiyah
(Foundation Stone), and an entrance to Gehinnom. As
Yonah was within the [ish and as the [ish was transwers-
ing through underground aquifers lacking light, how
was Yonah able to view these to urist attractions? This
question bothered Rashi (2:6), who staces that the fish’s
eyes were like windows lit by torches. Appatently, Rashi
was re ferring to the bioluminescent bacteria living in the
eye sockets of deep-dwelling fish. Bioluminescernce is,
in a sense, the opposite of photosynthesis. In photosyn



thesis, green plarts convert light (solar) energy into
chemical energy (ATP), whereas in bioluminescence, the
organism converts chemical energy (ATP) into light
energy, as, {or example, light emissions from [ireflies.
Sunlight can only penetrate the uppermost layers of the
ocean; all visible light disappears below 100 meters.
Fish dwelling in the great depths need an alternative
light source. Biolumines cence is the solution. It is esti-
mated that 90% of the deep-sea creatures are biolumi-
nescent, employing a symbiotic relationship with biolu
minescent bacteria, the actual
producers of light. For exam-
ple, the so-called “flashlight” |
fish house bioluminescent bac- |
teria in small pouches under |
their eyes; by opening and clos-
ing these pouches, the fish use
the bacterial light emissions to
communicate with other fish
and to attract mates [8]. These
flashlight fish apparently are
what  Rashi meant when
describing Yonah's [ish as hav-
ing eyes that are like windows
lit by torches.

Rav Brown [1] ques-
tions how the fish was able to
show Yonah the Eben
Shethiyah (Foundation Stone),
which is fixed in the depths
beneah the Hachil of the Bais
HaMikdash, as Mediterranean
coast off Eretz Yisroel or, per
haps, at the northern most tip
of the Gull of Aqaba, is the closest that the fish could get
to Yerushalayim. I[ so, how could Yonah have seen the
Eben Shethiyah, beneath the Bais HaMikdash. Rav
Brown, therelore, concludes that the Eben Shethiyah is
not a small rock, but rather it is shaped as an undes
grourd mountain, spreading deep beneath the surface
to underlie all of Eretz Yisroel and forms the continental
shell that Yonah reach ed (see page 322). However, as the
Eben Shethiyah is the “plug” to the subterranean deep
waters, anot her thought is that the [ish approached the
underside of the Eben Shethiyah by swimming in
underground aquifers (Rav Reisman, personal commu-
nication).

Chapter 2 concludes with the fish spewing
Yonah out to dry land. Pirke d’'Rabbi Eliezar acknowl-
edges that the fish’s stam ach, with its acidilied digestive
juices, was a hostile environment [or Yonah. When
spewed [rom the [ish’s mouth to dry land, Yonah’s
cloth es were tam, his hair had fallen out, and his skin

As a reward for being
saved, the fish gave
Yonah an undersea

tour, which included

the pathway through
the Red (Reed) Sea

taken by B'nei Yisroel

when leaving Egypt, the
Eben Shethiyah
(Foundation Stone),
and an entrance to
Gehinnom.

was shriveled and swollen bec ause of his stay within the
stomach of the [ish.

Chapter 3 commences with HaShem coming to
Yonah a second time and commanding him to go to
Nineveh. Yonah, provided with a second opportunity to
bring HaShem’s message te Nineveh, tells the people
and king of Nineveh that unless they repent, HaSh em
will destroy the city in 40 days. The people and their
king (who, accoarding Lo one opinion, was the same
pharaoh from the time of Moshe) repent.

The last chaper begins
with Yonah depressed and
requesting lo die. To view the
outcome of his prophesy or,
pethaps, to see if the repentance
ol Nineveh was sincere, Yonah
lives in a handcrafied hut just
outside the city HaSh em caus es
a plant (e, the kikayon) to
grow unexpectedly, covering the
open roof of the hut and provid-
ing shade for Yonah. He is quite
pleas ed. However, HaShem des-
ignaes a worm to attack the
plant, causing it to wither. With
the source of shale obliterated,
the sun beas on Yonahs head
and a hot wind arises, cawsing
him to feel faint and, com-
pourd ed by his overall depres-
sion, to request to die. The
chapter ends with HaShem
explaining to Yonah why He
grants clemency to the Ninevites

after their repentance.

There is discussion among the commentaries
on the identification of the kikayon. Rashi desaribes it
as a plant that grows high, has many long branches, and
affords shade. The Ibn Ezra, quoting scholars [rom
Spain, identilies it as the gourd and the Redakas the cas-
tor bean plant. The gourd (perhaps, the species,
Lagenaria siseraria, or botde gourd) is a clim bing plant
with large leaves (9] and the castor bean plant (Ricinus
communis L.) grows 10-12 feet tall with gigantic, broad
leaves. Seeds of the castor bean plant produce oil used
in folk medicine remedies and are the source of ricin, a
deadly poison used in bioterrorism [10]. As both plants
produce very large leaves that would provide much
shade, they are suitable candidates for the kikayon.

HaShem designaes a worm to destroy the
kikayon. The Me'am Loez and the Radak note that the
worm attacks the roats of the plant, causing death and
wilting of the aboveground leaves. Perhaps, this worm
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was a nematode, or roundworm. More than 10,000
species ol nematodes have been identified, with about
2,500 being parasitic to plants. Many plant parasitic
nematodes attack the plant roots, causing aboveground
pathologies, including wilting in hot weather. Most
plant-parasitic nematodes ran g in length from 0.02 to
0.04 inches [11]; Rav Chaim Rabinowitz (in Daas
Soferim) specffically mentions that this worm was very
small and, therelore, could be a nematode. The kikayon
has a short existence; it sprang up overnight and at the
end ol the [ollowing night, by daybreak, it withered (ibn
Ezra; Radak). Thus, HaShem’s zoologic impact on Yonah
ranged from a huge [ish to a min ute worm.

Yonah went to sleep a happy man, in his hut
with the kikayon providing additional shade. However,
when he awoke, the kikayon had withered and he was
exposed o extreme heat, from the sun and from a
strong, hot wind common in the Middle East (Rav
Rabinow iz in Daas Solerim). “And it happened when
the sun rose that HaShem designated a stifling east
wind; the sun beat upon Yonahs head and he felt [ant”
(Yonah 4:8). A combination of lorces interacts to ds-
comlort Yonah. The commentaries note that HaShem
designated an oppressively hot, eastem wind to blow,
which also swept away the hut and what was left of the
kikayon. Yonah was totally unprotected and could not
endure the duality of the oppressive, hot wind and the
sun beating on his head. He became faint, apparently
experiencing heat stroke, which occ us when the nor-
mal body heat loss processes become inelfective and

hyperthermia, or elevated body temperature, ensues.
Symptoms of hyperthermia include an increased meta-
bolic rate, which in turn, increases heat prod uction by
the body. The skin becomes hot and dry and, as the
body emperature spirals upward, multipke organ dam-
age, including that of the brain, becomes a possibiliy.
Heat stroke can be ktal [12].

Albeit the wind was hot and opprressive and
the sun was strong, but why was Yonah hypersensitive
to these stresses? Hair on the scalp guards the head
against physical trauma, heat loss, and sunlight {12].
The pasuk (4:8) specifically states that the sun beat on
Yonah'’s bad head. The Midrash Tanchuma (Toldos, 12)
notes that Yenahs scalp hair and (acial beard were dis-
solved following his stay in the fish’s stomach. The 1bn
Ezra explains that because Yonah was in the stomach ol
the [lish [or an extended period of time his skin was ten-
der and hypersensitive to heat. Rav Yosef Kara suggests
that when the sailors threw Yonah into the sea, the high
salinity caused his hair to [all out. Without hair cover-
ing his skin or head, Yonah was hypersensitive to the
sun, explaining his fainting when the sun beat on his
head.

This incident with Nineweh concludes Yonahs
role as a navi. Apparently, sometimes a person must be
hit with the “kitchen sink” before he understands the
message. HaShem utilizes many componen ts o[ naure -
a great (ish, a minute worm, the kikayon plant, a tem-
pest, turbulent waves, strong winds, and the sun — to
brin g across His message to Yonah.

Dr. Harvey Babich is a Prolessor ol Biology and Head of the Biology Department at Stem College [or Women
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