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Parthenogenesis (Virgin Birth)t 51

Parthenogenesis is a carious phenomenon observed in the
devolopment of living beings, and is defined as the production of -
now organism from the female gamete without previous conjuga-'
tion with the male gamete. This Is, therefore, a very astoaishing
thing, because ordinarily it is essential for the two sexes to meet
before conception can OCEUr, | (LY wym” g ) i

Parthenogenesis_is not considered ,as~a normal process’ ol’
development, but a secondary or deg&:’ ate sexual reproduction.
5ir Owen's explanation 0] a8 Jollows

! Not all the progeny of the primary impregnated germ cells
are required for the formation of the body in all animals; certain
of the derlvative germ cells may remain unchanged and become
inctuded in that body which has been composed of the metamorpho-
sised and diversly combined o confiuent brethren so included, any
derivative germ cell or the nucleus of such may begin and repeat
the same process of growth by imbibition and of propagation by
spontaneous fission as those to which itsell owed its origin."”

- Among the higher animals examples of parthenogenesis are
rare, but they do occur. Thus'it has been observed in frogs and ;
fowls, etc., in some abnormal conditions of growth.
©'" This phesomenon is very commonly observed among insects
"and other lower animals,tand. Aristotle believed it to take place in
Dbees. ' Bonnet has secn it among the aphides. 'These are mot ex-
- amples of hermaphroditism but of true parthenogenesis. . In the
lormer, hoth sexes ‘are represented by the same individual, and -
‘¢an unite inside the body, as'is seen in earth-worms and some rep- |
tiles. Parthenogenesis need also be exciuded from cases in ‘which
one copulation is sufficient for a long time. Thus, for examplo, the
hen can, ‘after one copulation with a rooster, lay fertile eggs for
one year. This is explained by the fact that the spermatozoa can ||
remain alive in the female passages or that all the eggs are ferti-
lised simultancously. It should. as well be known that partheno-

" genesis is not reproduction, by, asexual generation. - It is true

* gexual reproduction without union with the male germ, because

it is produced from true ova, and from ovaries of trué females.

The most important Species: showing true: parthenogenesis
is llymanopta’;includlng bees, wasps, ants, gall-flies and saw-fites, i -
Among these insects, if tha female lays eggs without first waion "
with the male, it produces larva which develop into males only.
But if the sexes unite, we get both male and female forms de-
veloped.  Among saw-flies the males are unknown, but in
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others (Nematus Gallicola) they are rare, or much fewer than the
females. A queen bee can produce female or male insects at will,
according as it allows or prevents the eggs from coming into con-
tact with the sperm which is contained in the spermatheca . But
the worker bees, wasps and ants deposit eggs which can only pro-
duce males as a result of parthenogenesis. Dimorphism is observed
in social bees. Thus we get females, males, and neuters in one
insect. Bees' eggs, if not fertilised, develop parthenogenetically
and produce drones.

Among the gall-insects a very curious phenomenon is
observed. In spring the galls give rise to insects representing
both sexes, but in autumn they give rise only to females. These
belong to the same species although so different in external aspect.
Here a Spring bisexual form alternates with an Autumnal umi-
sexual one. In bees and ants one impregnation is sufficient for
eight years, but they can produce males only. Absolute partheno-
genesis, in which females can also be produced generation after
generation, is seen in Lelvi'doptcmus insects as a result of internal
budding.

Insects are generally oviparous (egg-laying), but sometimes
they become viviparous, like mammals, i.e., mature insects are
born instead of eggs. This process is seen in cockroaches, flesh-
flies, etc., while in Aphides we see both oviparous and viviparous
forms. One of the most astonishing phenomina of insect life is
seen in the minute-fly (Miaster Metroleas), whiclt produces larvae
from larva in spring and winter, while in June it undergoes a true
metamorphosis in which mature males and females are produced.

Parthenogenesis is also observed among Rotifers and Crus-
taceans. In this species also males are very rare. Females pro-
duce eggs without impregnation which habitually develop into
females. These unfertilised eggs develop directly in the uterus.

Female gametes of protozoa have the power of parthenogene~
tic development to a considerable degree. Thus Schaudenn
observed it in malarial parasites and Trypnosomes. In adverse
conditions, after all the other forms perish, female forms persist
which in favourable conditions produce living parasites by parthe:
nogenesis, and thus, overrunning the host, can cause a relapse of

the disease.
There are many curious processes of reproduction in plants.

The chief of these are:—

1. By separation of a member, as is seen in mosses.

2, By cuttings, as is seen in roots and branches of trees.

3. Viviparous. This is seen In certain species of ferns, where
the process starts from the leaves.
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4. By parthenogenesis, If sexual differentiation does not take
place the reproduétive cells can germinate without fertilisation.
This is seen in Mucurium, Fungi, and Algz. Male partheno-
genesis is unknown here. In plants we observe this phenomenon
without specialised reproductive cells. Thus the spores produced
by the female of Xylaria, in which the male organ is functionless,
is an example of parthenogenesis. It is also observed in Angio

sperms (flowering plants), \e:¢., Thalietrium, Antennaria, Alche-]
» mella, m.) :
By it is meant reproduction without fertilisation in immature
larve. The same process is seen in some insects (Dipterous

5 Midges), and is called Paedogenesis.
H‘%/ﬁv' 4 Among the higher animals this process of reproduction is
" very rare normally, but it does occur as a result of disease. The
true nature of such diseases is obscure. Thus it has been observed
in frogs, fowls, and certain mammals. It is not astonishing to
find that it is observed in human beings also. Thus ovarian cysts
and teratoma which contain hair, bones, etc., are formed as a
result of incomplete development of parthenogenetic ova; but to
this subject 1 shall refer again.

4 Do J. Loeb has- proved that ova can be fertilised and made to
?“;\S- segment by various mechanical and chemical stimuli, e.g., weak
s Msnlnlhnl of acids and alkalies. Some ova can be made to segment
»’] by injecting upon them sperm of a different class of animal, as for
W instance, by injecting the spermatic fluid of a dog upon frogs’
hr ¢ ,/Jeggs‘ But in all such cases the embryos have purely maternal
” 4", +" characters. Another observer has fertilised frogs’ aggs by pour-

e - ing a weak solution of formic acid upon them.x¢ ()

"I Normally, ova may not develop without fertilisation, but they
Lasil ' L’“‘cln do so in altered circumstances. For instance, if magnesium
ﬂ,w’l ¢~ L chloride be added to sea water, unfertilised eggs of certain marine
V 176~ animals begin to develop (e.g., Arabacia Chaetoplerus). This
,&y\/‘} ?/’. thing is not observed with the male gamete (sperm), but Geard
b

M/I says that in some apparently normal fertilisation one pronucleus
ﬁ’/ p\ may degenerate and die, and only one pronucleus may develop.
;J} V3 [baThls is seen in some hybrids, and here the paternal type only is

- produced.
. }7 '[ ,A Artificial parthenogenesis_is explained thus :—The male sperm

Z(/‘\/ZW‘}/A has two functions to perform which it can exercise independently.

“ Firstly, it stimulates the ovum to segment, and secondly it con-
v e } W veys paternal qualities to the offspring. The former function can
¢ be replaced by chemical substances in producing artificial par-
W i thenogenesis, Similarly we can say that such chemical substance
: ferments or that harmones acg produced in the body in cases of

Cau bA
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disease which can stimulate the ovum to develop without union
with tho male sperm, Thus we can explain cases of pathological
parthenogenesis obscrved in certain animals,

" Varieties: There are four kinds of parthenogenesis :—
[ S 1—Cases in which only males are produced, e.g., honey-bees.
J 2—Those in which only females are produced, ¢. S
3—Those cases in which both males and females are produced.
4—Those in which sexual reproduction alternates with par-

nogenetic development, as Is seen in Aphides.

Normally, both the ovum and the sperm, before uaiting,
undergo certain changes which result in maturation of both, The
ovum extrudes a substance called Polar bodies which aro two in
number, and similarly the sperm extrudes some part of it, When
the sperm and the ovum unite, this deficiency is made up, and thus
the number of chromosomes (threads of life) is restored. This is
called reduction division. Theories regarding it are doubttul.
Some physiologists say that in partherogenesis, because the male
gameto does not unite with the female, so there is no reduction
division and therefore the female extrudes only one polar body.
But it has been disproved. The number of chromosomes remain
normal because reduction division does mot occur. It is a zygote
D cxcontitiat o the Ehromosomas see of maternal origin. In the
first process of segmentation the centrosome Is maternal and not
#/77(7,.. trom the sperm. In bees it s said that parthenogenesis ova can
A\ ' produce only males, but it is doubtfal, and lere wo have to believe
"' T that reduction division like normal cases occurs. In artificial and
-0 I pathological parthenogenesis the chemical stimulus provents re-
2 1 [ duction division in an ovum ofherwise mature. Some observers
o 3" . say that it is not necessary that polar bodies be retained in the
4k, &, ovum. Thus it can occur by ordinary reduction division, Science
B L0 s, in tact, so far quite in the dark regarding the theory of par-

\f./l *Ahgnogenesis, but its occurrence is unquestionable, 4\ 2}
"+ Now 1 beliove that readers will be convinced that partheno-
I/ & genesis is not a physical impossibility. It is undoubtedly one of
{ /”,-the anomalies and curiosities of medicine. There are exceptions
¢ ¢~ -to many laws of nature. Thus the law of reproduction in ail cases
‘where sexual differentiation oceurs is by union of the two sexes,
~but we find many exceptions to it, as, for instance, in partheno-
genetic births in insects, plants, and in some higher animals. The
female ovum can be mado to segment artifically, 1.e., by chemical
L* stimuli, This proves that the female ovum takes the principal part
At in development and that the malo sperm is only needed to stimulate
it to reproductive activity. In frogs, fowls, and human beings we
find examples of pathological parthenogenesis which can be ex-
plained on the same hypothesis. Thus it is clear that the ovum
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o/ can be mado to segment by any stimulus, whether it be the sperm
itself o a chemical solution, an electrical shock, or a pathological

harmone. - 3D

s
{ wpﬂ' Ovarian ‘cysts and dermoids are, in fact, one of the patho-
(o) logical curiosities and deserve our special atteation, becauso they

help us in solving the mystery of " virgin birth.” Certain cysts
and solid tumours of the ovaries have been found to consist of oge

Thus we find in scbacious cysts epiblastic structures like hair,
teeth, skin, sebacious (cheesy) material, ete. In dermold cysts we
find mixed opiblastic and mesoblastic structures, viz., hair, teeth,
boues, cartilage, muscles, brain tis: , ete. In teratoma we find
all the three layers present and sometimes a little fostus has also
been observed.

Authenticated cases are on record in which similar tumours
have been removed by operation from young virgins, whose chas-
tity was unquestioned. These tumours, when removed from the
abdomen of young virgins, cause much alarm to the mother who
asserts that her child never committed fornication. But modern
researches in pathology and embryology have proved that such
tumours are not a result of sexual intercourse, but are due to
disease. What is the explanation of theso tumours? There are
various theories, but one which appears more plausible is that of
parthenogenesis.  These tumours are best explained on the
assumption that germ-cells in the ovary under certain abaormal
conditions reccive a stimulus, the mature of which is unknown,
which causes the ovum to segment and develop. In other words,
it is an attempt on the part of the ova at parthenogenesis or self-
fertilisation, The stimulus in these cases is no doubt a pathological
onej whether it is a ferment or a harmone from one of the ductless
glands (probably adrenals), or some other chemical stimulus, we
do not know.

Another explanation of these tumours and cysts may be given
on Colinheim's hypotliesis of embryonic ramnants and the theory
of cell inclusions in embryonic life. Sometimes more cells aro pro-
duced in embryonic life than are required for the gorwth of tho
child, and such ramnants are leit unappropriated. Being embryo-
nic in nature, they have a considerable power of proliferation.
Some unknown mechanical or chemical stimulus raises thelr in-
herent power of proliferation (which was in abeyance) to activity.
Such germ-cells, if they get included in the ovaries of the female,
can give rise to these peculiar cysts.

When two ova become fertilised instead of one, twins result.
In some cases the second ovum does not get nourishment, dies,

W W or more of the developmental layers of the segmenting ovum.
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and is aborted. Sometimes the second ovum continues to grow
for a short time and then stops on account of the great demand
on the nutrition that the bigger and more vigorous embry exerts.
The second ovum is then pressed to the membranes and remains
until the full term, This is called fetus papyraceus. Sometimes
the fetus adheres to the body, as is seen in cases of unequal
double monsters, e.g., Lazarus Baptisa Collored, born in 1716,
which adhered to the breast bone, Sometimes the parasitic feetus
«enters the abdominal wall (Fetus in Foeto). The second fertilised
ovum, if it stops further development, may remain quiescent in the
abdominal cavity near the ovaries of the fetus, and may remain
alive till the full term, with its proliferative activity held in abey-
ance. It remains dormant before puberty, but on its approach,
when ovulation and menstruation commences, this dormant ferti-
lised ovum is stirred up to activity with the maturation of other
ova, and begins to segment and develop till it succeeds in giving
rise to a more or less complete feetus,

In the light of our present knowledge of reproduction by par-
thenogenesis, we are not prepared to believe that virgin birth is
the result of a miracle, We can only regard it as an exception to
the general law of reproduction, or as an illustration of partheno-
genesis which is normally seen in the lower animals, as a result of
some pathological stimulus,

Another explanation of virgin birth may be given on the hypo-
thesis of cell-inclusions. Suppose two eggs become fertilised and
one of them develops into a full-term faetus and the other remains
dormant, This fertilised egg can undergo certain stages in de-
velopment and then cease on account of the great demand on the
nutrition exerted by the bigger embryo, Now, if this fertilised
egg, with its latent power of growth, enters the abdominal cavity
of the bigger feetus and deposits [iself among its ovaries, it can
remain dormant during childhood, but at puberty it can be stimu-
lated to reproductive activity and give rise to a complete fcetus,

Now the question arises: Is it possible to explain the true
nature of some authenticated historical cases of virgin birth on the
above-mentioned hypothesis of parthenogenesis and cell inclu-
sions? The answer to this question is that it is possible that the
ova in such cases might have received a strong chemical stimulus
which stirred up the germinal cells to reproductive activity and thus
«created a living individual. But we can not at present give a
rational explanation of the nature of this stimulus, and must wait
till our medical sclence and further researches in Pathology pro-
vide us with sufficient data to prove such births on a purely physi-

<al basis.
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In the end we must come to the conclusion that some of the
historical cases of virgin birth, provided they are well authenti-
cated, namely those of Jesus Christ, Malik Sidiq, Changez Khan
and others, are merely examples of parthenogenesis, and are ex-
ceptions to the general law of reproduction in higher animals.

No frue case of pnnheuogenehs birth in human beings is so
far on record, and we must wait for further researches in pathology
before we can give a conclusive proof of the true nature of virgin
birth, Some women possess both the active and the impressible
power, and it is on this assumption that Unani and Aurvedic medi-
cines believe in virgin birth. Probably the Suraj Baasi and
Chandar Bansi dynasties owe their origin to similar births. Such
women are no doubt rare, but the fact that virgin birth is possible
can not be denied. £ \§, Cha—e & ! 0301 awane bl

In this article I have tﬂed to throw light on the disputed ques- (67
tion of Virgin Birth, and I can only close by asking my fellow-
doctors to make further advance in this field of ‘experimental
research.

M. S. NAWAZ, M.B,, B.S,,
India.

Religion Versus Science.

A French daily, ** Le Figaro,"" has recently invited all the
members of the ‘* Academie des Sciences '’ to express their respec-
tive views on the following question: '‘Is Science opposed to
religious feeling?"”

1t is evident that this query is of paramount importance to
every thinking man, especially in these days—days of religious
indifference and depravity, and in response to this interesting and
highly instructive invitation all the members have promptly sent
in their opinions, which have all been published ** ia extense "’ in
the afore-mentioned paper. I propose in this brief article to glean
and introduce the important points discussed in their thesis, being

sanguine that they will not be void of interest.
It is worthy to note that of all those eminent doctors, mathe-

maticians, geologists, astronomers, etc., who have forwarded their
views, only an insignificant few have replied in the affirmative,
while all the rest have, with cogent proofs and invincible argu-
ments, answered in the negative. *‘ To affirm that science goes
counter to religion betrays a gross ignorance of the term
“ gcience.” It means a ‘‘ search for truth.’ * Knowledge
always in progress and incessantly accumulating " is what Science




