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An Abftraél of a Letter from Mr. Anthony Lecuwen-
hoeck of Delft about Generation by an Animalcule
of the Male feed. Animals in the feed of a Frog.
Some other Obfervables in the parts of a Frog. Di-

gettion, and the motion of the blood in 4 Fea-
vor.

HAving been follicitous to examine the generati-

on of Frags, upon the account of their youn

ones being like a Worm,with a round thick body
and a fhort tayle: I was furprized to find that the Ma/e was
not joyned to the Femalein Copulation, but that heon-
ly fate upon her; and had no Membrum Mafculum : that
atthe {fame time when the Famale caft her Eggs or Spawn,
the Male alfo dropt his Seed; whichisto be {pread under
the Eggs : in like manner as the Seed of Fz/bes that want
the Membrum Mafculum is caft under the Eggs of the Fe-
male, that the Animalia in femine may conveniently im-
pregnate the eggs. For I'hold it neceflary that fome one
of the Animals 2z femine {hould get into a certain * pornt
of the yoak of the egg (which poeint is only fit toreceive
it, and give it the firft Nourifhment, till {uch time as the
Egg comes to be faton) Butif noone Anzmal thould find
this poznt, then the Egg is unfruitful: and this may be a
reafon why there are fo many thoufand more Animals n
[emine Mafculo, then Eggs in the female.

In feveral of my Obfervations I had not found the 4-
nimals taken out of the Tefticles and Pafa Deferentia of
Yroggsto be alive. But on the firft of Aprs/ when Froggs
were ready to fpawn, I took fome of the Males fitting up-
on the Females, and {queezed their hinder parts thatl
might get the feed out of the Vz(a deferentia but the Ani-

* By this point or fpeck he means the Cicatricula.
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malcules 1 then found, moved butlittle, becanfe the mat-
ter they were in was full offalt particles, which made me
judg it to be Urine.

1 then cut open the Tefticles and there I found an innu-

merable company of Animalcules fwiming among a fort
of ill thapen particles, thefc continued alive till the next
day, thothere were but a {mall quantity of liquor to con-
tain them. '
I judge the Bodies of the Animalcules to have been of the
thicknefs of 4, part ofa hair of my head: 1f the matter
they moved in had not been fo thick Ifhould havefeen
them much plainer, neverthelefs they are reprefented to
the beft of my skill in Fig. firft where ABC is an Animal-
cule asit lay in the Watry matter, and moved it felf there-
in, fometimes the-head appeared to be thicker then .other
times, and often I could fee the Body but from A to B by
reafon of the thinnefs of the Tail BC. when the Animal
moved it felf ftrongly, tho the progrefs were but little,
the motion towards the head was like that of a Snake,
and the tayle was caft into 3 or 4 Bows. [ig. Disan A-
nimalculelying dead, and ftretcht out at length,butin
this pofture I faw but few, for many that were dead lay
with the fore part of their body bent in,as in F7g. E others
made as,it wete a half circle others had the forepart of
their Body bent and moved their hinder parts: thefe laft
I took to be ready to dye.

‘The number of Animalcules in all the feed was fo great
thatIjudge there mightbe 10000 of them to one of the
Females Bggs, the {fame computation I formerly made
of the Mi!t of a Codfi/b, but it muft not be thought that all
the Animals in the Milt of the Codfi/b live together, but
only fuch of them as are neareft the paflage they are to be
caft out of,and who have more moyfture about them ; the
reft of them being more remote in the body, and being
incompaffed with a thicker matter, are not alive; for tho
fome fifbes, as the Breame, and Trout, caft their Milt and
Spawn in two days time, yet (odfifbes are abouta Moneth
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in doing it; inall which time the feed is fucceflively ri-
pened and perfe@ed. So alfo are Froggs by what 1 have
experienced, for the firt Animals I {fought were dead, and
though I afterwards found live ones, yet thofe were dead
that lay deepeft in the Tefticle.

Tis well known that when a Cock hath trod a Hen but
once, many Eggs are made fruitful, the reafon that I give
for it is, that many of the Eggs 1n the Ovary, haveeach of
them received an Animalcule out of the Male feed. ‘This
Animalcule while the Egg is {ate upon dces not prefently
take the figure of a Chick, but grows into a diforderly Bulk,
wherein the heart is firft plainly to be difcerned. Other
Fetus's have a different way of growth, the Loxz/féhasall
its parts, and is a Breeder while it is yetin the Egg ; the
Flea fhows like globules {wimming in a watry fubftance,
it dfterwards becomes a #Worm, then a Nympha. The Frog
isa thick Worm till itbe of a confiderable bignefs. The
Humane Fetus tho no bigger then a Green Pea, yet is for-
nithed with all its parts. I have often endeavoured to
difcover the Animal coming out ofthe Male fzed, inthe
egg of the Hen; but have been unfuccefstul thofome of
the Globules of the Egg were magnified ro the bignefsof
common A Iples. This difappointment has put me upon
the Eggs of /nfells asthe Flea, and Lozfe, which being ve-
ry {fmall, may be fo much the fitter for this difcovery.

A certain Phyfician writing of Generation f{ets down
thefe words, in the Margent from the female feed the fruit
muft grow however the thing came to pafs. This he inlarges
upon in the Texz, but I think under correction that by one
inftance I thall bring a fufficient proof of the fruits com-
ing from the Male feed, and the females only contributing
to the nouriliment and growch of it. Many of our
Neighbours either for their pleafure or profit, keep tame
Rabbets, which are large long eard, ordinarily of a white
colour, but fometimes of a Blew, Black, and Pyed ; thofe
that would make a proffit of thefe Rabbets by caufing
them to bring gray young ones, whichinthe fare part ﬁf
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the year may be’fold for a wildkind ; geta grey Male,
fuch as are ordinarily found on our fand hills, to pnt to
their female: The Breed that comes from hence always
takes the gray colour of the Male,and it has never been
feen that any of the young has had any white, orother
coloured hair then gray , therc withal they are never fo
bigg usthe Dam, nor have fo great ears, nor are {o tame,
but ofa wilder kind.

Thefirft Froz which I anatomized lay on the ground
in my way, and feemed fo wea’ through cold that tho I
kicked it with my foot, it would not leap away, this prov-
ed a Female, in the guttsof it I found worms like thofe in
Childrenof about the thicknefs of a hair of my head. The
blood confifted of flat oval particles, fwiming in a clear
liquor: thefe had no colour asthey lay fingly,but when
2 of them lay upon one another, as here Fig. 24. their co-
lour was ftronger. A is an Ovale of blood partly covered
with B a 24. Ovale of blood, Cisa 3d. Ovaleof blood co-
vering a part of ACB asat D.and cafting a deeper colour,
by reafon that 3 Plates lye upon one another: But there
was another {mall 0val hard by reprefented by E which
fhowed of a higher red then the three Plates together.
Many of thefe Ovale particles were very pleafant to look
upon, efpecially when the moyfture wherein they {wam
(havingalfo Globules on the furface asbigas § of a blood
Globule) was evaporated ; for fome had in the middle a
faint Qvale thade, others appeared as if they were made of
feveral Ovales of unequal bignefs, others feemed to be fet
round with {mall globules, others had no globzles in the
Circumference, but feveral in the middle : thefe Globules
1 believe were at firft {wimming in the Watry liquor un-
der the Ovales, tho now they cleave to them by Acce-
dent.

Upon the Plate whereon I layd the Frog that I anato-
mized I found feveral Animals moving in a watry blood,
they were about half as long and halfas broad as the 0va/
Particles, and about so of them might lyein the fpacc;
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of a fand, thefe T had never feen in the pure blood, nor
could I perceive them inthe water that cameout upon
ripping the skin from the flefh, or upon opening the bel-
ly, or {queezing the head of the Frog to make it lye quiet
upon the Plate. Atlength in the moneth of Fzne I met
with fome froz7s whofe excrement was full ofan innume-
rable company of living Creatures, of different forts and
fizes, the greateft fort were fhaped like Fig. ¥ and of
thefe I judged that go. might be in the fpace ofa fand.
The 24. {fort had the fhape of Figz. G. thefe were but few
in number. The 34 fort waslike our River Eeles as Fig.
H. and thefe were more in number then the firft; But
the whole excrement befides was fo full of living things,
that it feemed all to move, & I gueft there was not lefs
then 1000 of the third fort in the {pace ofa fand. ¥rom
hence I concluded that the Animals tound among the
blood might come from my cutting a Got.

By the way I obferved fomething of the dammage that
frégs may do to fifb-ponds, for Trook out of fome of their
Stomacks 8. 10°or more young fifbes.

Itook notice of a {mall vein, of about the thicknefs
of a hair of my head, that when the blood wasoutof it,
the Coat was like afrogs outward skin.

‘Thefame Coat of the vein. wasmade of threds or f-
laments runing by thefide of oneanother, juft as if they
had been wound clofe about a {mall round ftich, {fo as to
cover it all over. Now if there be Capzilarys in the body
a 1000 times lefs then this which 1 examined, how-thin
muft the threds neceffarily be of which the Coat is made »
and how eafily muft thefe thredsbe feparated and devided
from one another, fo as tolet the blood when it is-very
forcibly moved in the Arterys, ftart out between them ;
and I was the more confirmed in this Opinion, upon
fpreading hard the Coat of the vein, for I then faw
through it as through a hair five, hence may 2 probable
account be given of St Authonys fire, red fwellings, or
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the Small pocks, and perhapsthe blood may be more
gently ftrained through thefe paffages for the nourithing
of fome parts of the body.

I examined one of the Mufiles of the hinderlegofa
frog, which confifted of filaments, and thofe again ofa
great number of lefler filaments, but becaufe they had
more rings in them then 1had formerl {een inthe muf-
cular threds of an Oxe, Fly, Gnat, Flea or Loxfe,1 have
here reprefented partof one in Fig.I. fuch numerous rings
I have fince met with in ihe filamentsof the Mufcle of a
Lamb, taken from the rim ofthe Belly, near the hinder
leg. From the indentingsof thefe filaments 1 cannoton-
ly fatisty my felf how the limis come to ftand bent, when
the mufcles are at reft, but alfo why we canwalk a longer
time then ftand fill; and why our 4rms when we walk
do not hang down at their full length, ftretcht out by our
fides; but more backwards and forwards ; forif the Zrms
fhould fill hang ftrait down, then would one Mufcle be
ftretcht too much, and another bent or drawn up too
clofe; both thefe things difagreeing with the Natural
conftitution of the Mu/fcle, and for this reafon it is, that
whenwe ftand a long time, we do not reft equally upon
both legs, but firft raife up one foot, then the other, touch-
ing the ground only with the fore part of the foot, while
the Mujfcles of that leg reft themf{elves.

1 have beeu puzzled why fome of the wrincles in the
filaments of Flelh and Filh mufcles, were fexpentine,as I
reprefented in my letter ofthe 3d. of March ( Fig. 1ft.
EEGHandIK L M.) but Iconfider that- the filaments
lofe their roundnefs by being prefthard upononeano-
ther. Itisalfo probable that they may be bent after that
manner by the evaporating of their moyftare, which
makes up 3 parts of their bulk : as Fiz. K«8y?. isa Fi-
lament ahich had been round, butis now alterd by the
evaporating of its moyfture,and bended in as at whexg
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by the rings that were formerly ftreight; appear ferpen-
tine, as between £and 7.

In aletter of mine to Mr. O/denburg (which was not
publifhed) Taffirmed, that Concoltion was not performed
by an Aczdliguor diffolving our meat, but by the motion
of the Stomach, and guts, which bruifes, and breaks the
meat to pieces. This motionis caufed by the Diaphragme
prefling upon the parts of the lower belly, as often as we
take breath; in the fame manner as a bladder almoft
full of water, ismolded and rolled between the hands.
There is alfo a natural warmth to be confidered in the
flomach,and a natural folding or clofing it felf, about the
Vitluals which it holds, be it never folittle;; butefpeci-
ally there is a kneeding or contracting of themselves, re-
marqueable in the Bowels of beafts, even after they are
taken out of the body. T am lately more confirmed in this
opinton, by my obfervations on the Excrements of a Codfifh.
which 1 find to be made up of very fhort pieces of the Fi-
laments of Fifb, appearing by the Microfcope like the thav-
ings of ones Beard, for as in fome Creatures the taking of
breath, {o in fithes the moving of the Gz//s, caufes a com-
preflion and dilatation in theffomach, whereby the A/:-
ment is catchtin 1ts folds, nipt a funder, and divided into
fuch fmall particles as are fit for the nourifhment. of their
bodies. Now if the (ontraélion of the ffomach be fuppof-
ed to happen no oftner then a man breaths in an hour,
there will be about 3000 times: which will be quickl
enough to waft, and tear in piecesa little fith {wallowed
down by a great one, although the teeth of the Devourer,
and the Aidjuice thould contribute nothing to dzgeftion.

Sometimes thefe threds are not'to be found in the ex-
crements, as perhaps when the Codfifb hasbeen long eatcht;
and without tood, for then the-threds are broken fo fhort;
that they are no bigger wheu they are voyded,then {mall
Globules, which 1 judged tobe {ota blood Globule. When
the Cedfifb has abundance of food, then the pieces of
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threds are droven the fafter out of the flomach, and
through the Bowels, and therefore are the lefs broken and
fhortned.

Such like Filaments or pieces of fleflh I have obferved
in my onc Excrements, which I conceive were made by the
nipping of the folds of the ftomack: for thefe Filaments
are not ftrong, when there lye yut few of them together;
or when we make a (ord or Rope of them, which upon
ftrecching bears unequally ; though in another cale a
mufcle made up of feveral of thefe Alaments, and bearing
cpually 1n every part, may be very ftrong.

I have often maintaind among our Pyhficians, that tho
the heartand Pulfe beat quicker then ordinary, yet the
Circulation of the blood is not performed in lefler time
and the reafons which I gave were thefe. Theblood 1n
many Feavorifb perfons is very thick, and therefore paffes
flowly, and with difficulty, thro the {fmaller Arterys,and
requires a- very ftrong beating in the heart to force its
way. When theblood is thick and makes this refiftance,
the heart upon contraéting it felf, cannot force it all out,
but a great part remains behind in the Ventricles. 'This
remaining blood being over heated by the heart, makes
that little blood which comes frefh out of the Veins, too
hot likewife; andin the mean time the heart not being
able tofreeit {elf of all the blood contained in its Cavities,
cafts out only the thinner part, which is quickly fpent in
the nourifhment of the body, whereby the blood {till be-
comes thicker, and circulates lefs faft. Ican not admit
that the time of the circuite of the blood, thou!d be efti-
mated by the number of Pu/fesinanhour, and the capa-
city of the Cavitys of theheart; for as the Lungs upon ex-
piratiou are never totally without air, fothe heartina
well conttituted body, isnever upon the Siffole abfolutely
with out blood : 1imagine alfo that when the beart is too
full of 5/eed (as 1 have before urged) its mufcles may be
fo far ftrained, and kept beyond their ufual bent, that
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they would not be relaxed, tho the blood were very thin,
and fit for motion ; juft as wefce the bladder by being
keptlong too full of wazer, hasthe Mujiles {5 reacht, that
they can not be contracted. Soalfo the Eaferne People
who would acquire to themfelves the- reputation of
Saints, remain with their Limbs {o long ftretchtoutin
onc pofture, that they can not draw them back again.
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