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IL. Part of a Letter from Mr Antony van Lew-
enhoek, F. R S. dated at Delft in Helland,
Sept. 25. 1699, concerning the Circulation
and Stagnation of the Blood in Tadpoles.

N the beginning of May laft I faw in a Moat of a
I friends Country. houfe, a great many little Tadpoles,
that change into Frogs ; and when fome learned men
of this Country fent me word,that if it did confift with
my conveniency, they had a mind to come and give
me a vifit ;' I did agree to it, -but was afraid that I
fhould not procure any of thefe Tadpoles, becaufe it
was then late in June 5 to fhew thefe Gentlemen the cir-
culation of the Blood ("which all learned men dive in-
to) and that the more, becaufe thefe Tadpoles are apg
to lye quieter than Eels, and fecondly becaufe one may
more exaltly difcern the Arteries from the Veins. in
them than inany other Animal, and then becaufe even
in the {malleft or thinneft Veins one may fee the red
globules of the Blood run further afunder.

Thefe Tadpoles were of feveral fizes, for the biggelt
of them were arrived to fuch a magnitude, that their
hindmoft Legs began to ftick out -from their bodies 5
the {malleft of them were no bigger, than that thirty
of them together made but the bignefs of one great
one : From whence we muft conclude, that the Frogs
lay their £ggs but very flowly, for then it wasalready
about a monthsitime agon¢ that I had made my obfer-
vations about them, when there was fome amongft
them that I judged to be half grown.
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The firft obfervation of the motion of the blood
that came before me, was a {mall Veffel, that was a
little thicker, than thata red globule of the blood
could go through it, which is marked in Fig. 1. with
A and B.

This veflel, which is called an Artery, through
which the blood coming from the heart from A to B
is impelled with great {wiftnefs, divideth itfelf at B
into two branches, which is marked with B C and
B E.

Thefe two mentioned branches united themfelves
again in D, where they remained but for a little {pace
united, as is fhewn by DF, and from this veflel did
divide again into two branches, F G and F L.

Thefe two branchesrun crooked, and were united
again at H, where they made again fomewhat a bigger
veflel, as you fee by HK, where atK it did unite again
into a bigger Veflel

This being thus, we muft call' thefe Blood- vefle!s
ABCDFG, and ABE F I Arteries, becaufe they
carry the blood from the heart firlt in G and I : and
the blood veflels GHK and I'H K we muft call
veins, becaufe they carry the blood to the heart again.

In-another place Ifaw the blood run in-an artery
that was fo big, that about twenty of thefe red glo-
bules could: run’ together-at one time through it.

This-was a great artery, in comparifon to thefe here
before mentioned, and in this. the blood is carried ve-
ry flowly, a {mall portion whereof is delineated in
Fig. 2. at L M. Out of this. blood wveflel came a lefs
one; as-you may. fee at M O.

Now.had the blood, in the veflel from L to M, not
{6.quick a metion as it had in others, becaufe the blood
in the veflel at R did in a manner ftagnate, infomuch
that one could difcern no feparated parts in the blood,
for:it did appear there to be but one. even red colour.

Yet
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Yet in that blood veflel MO the circulation was {o
{wift, as in any other veflels, I was fully perfwaded
formerly, that if one doth fall, or isbeaten or bruifed,
that in {uch a cafe the blue {pots that do appear was
nothing elle but blood that was {topt, or did {tagnate,
and that this coagulated blood, before it beginneth to
corrupt, was driven out thorough the skin, with the
{weat; but by the following obfervation, I came to
be of another opinion.

Now the blood by R being thus without the lealt
motion, it was by every pulfation of the heart impel-
led upwards from N to P, and in every moment of
time, that it was pufhed upwards, it came alfo back
again, in {uch a manner as if we {aw before our na-
ked eyes, a very quick motion of a Saw that went
backwards and forwards.

So as we know that if we ufe never fo great vio-
lence in prefling of water, yet we cannot prefs it clofer
together than it was before, the blood now being im-
pelled forwards through the heart, cannot be com-
prefled into a lefs place.
~ This being fo, we muft conclude, that the tunic of
the blood veflel between N and P, and alfo fomewhat
below N, is diftended in widenefs by every pulfation
of the heart ; and as quickly as this uncommon di-
ftenfion is_performed, fo quickly doth alfo the tunic
of the veflel fhrink up again, whereby the blood that
was thus pufht forth, is drove and forced to run back
again.

Looking upon thisattentively, I {faw that the blood
after a little time, and that the longer the more, from
P to R, did begin to come into motion, after fuch a
manner, as to be pufh’d back again, and I alfo did
judge that the blood veffel marked with M O was du-
ring my obfervation a little more extended, and by
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confequence more blood did run thorough it, than
when | firlt began to loak upon it.

The blood in the veflel N'S, wherein before was
little or nomotion, did now run as {wift as it did in
any other veflel.

The blood veflel P Q, which was fo fmall, that but
one fingle particle of the blood could pafs through it
at once, and wherein at my firlt view was not the leaft
motion to be difcerned, now alfo begun to flow 5 yet
the particles of the blood that at firft did pafs through
it, were but a few in number, and confequently tar
afunder.

Further all the blood, from P to R, was put into a
motion, aswell by being put forward, as by running
back again, and thatat each pulfation of the heart.

With thefe fights I fpent, to the belt of my judg-
ment, about two minutes 5 and being tired . with f{ee-
ing, I refted a little, and being that this little animal
in the mean time got into a {trong motion, I did ftop
my further obfervation.

So that now it doth plainly appear before our eyes,
that the ftagnated blood, cannot only be made to
move again by the motion of the heart, which we
<all the beating of the pulfe, nay, even in fuch a man-
ner, that the coagulated red globules of the blood are
uncongealed again, and affume their firlt figure. - And
therefore we have reafon to conclude, that the coagu-
lated blood, inany animal, that is coagulated by ftri-
king or bruifing, and fo doth ftagnate, canin a few
days be made to go or move again, “it being allowed
of, or taken for granted, that the heart of a man doth
puth out the blood 75 times in one minute (fome fay
6o times, but yet I judge the firt number to be the
neareft) and that is 4500 in an hours time, and 108000
in the fpace of a day and night.

Now



[ 451 ]

Now we finding that in 14 days time the coagulated
blood feemeth to be vanithed before our eyes, and al-
{o confidering that in this time the-heart doth perform
its pulfation 1c8ocoo times, and that in each motion,
into feveral veflels together but the bignefs of a corn
of Sand has been loofned and fet a going, how much
may be fet a going in the time before mentioned.

I could fee in the before-mentioned blood veflel each
impulfe which the blood received from the heart.

Now if we think or confider that the bignefs of a
cubic inch of coagulated blood is very much, that is
congealed by a blow, and that feldom {o much is co-
agulated at once, then wemay very well comprehend,
that fuch coagulated or ftagnating blood, through fo
many motions as we have mentioned here before, may
be loofned again, and the motion of the blood may
be reftored again, if not in all, yet in moft of the vef-
fels, as it was before ftopping.

At another time T had laid one of thefe Tadpoleson
a clean paper , for a little while before I came to look
upon it,whereby a little particle of the Tail came to be
wounded, the Skin being dried and ftuck to the Paper,
lo that out of an Artery, which 1 judged to be fo
large, that four red globules of the blood could pafs
thorough it at once, and fome Blood did run out of
this excoriated part.

This flowing blood did remain quick or without
motion about the wounded part 5 yetthis whereon my
fight was fixed, that was not half a hairs breadth from
the wounded pare, or the torn Artery, there came out
a little branch of a ‘Vein, wherein the circulation or
flowing of that Blood did {till remain, as if the Artery
had not been broken.

Fig. 3. T U reprefents the Artery, which is wound-

ed a little above U5 U X fheweth the extravafated
-Blood,
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Elood, U W the {mall Artery, wherein the Blood did
retain its full courfe, although it was {o near to the
Vein as T U, whereout the Blood did flow, and was
extravafated. This {eemed to me very ftrange in the
beginning, but when I obferved that the Blood-veflel
U W was united at W, to a large Blood-veflel that did
carry the Blood to the Heart, which we call a Vein,
then this Blood out of U W, was carried on with {o
great a {wiftnefs, and as it was fuckt in, juft asif it
was impelled from T to U5 nay, even after fucha
manncr, that I did imagine, that if the Vein at U was
not united withT,but had only lain with its opening at
U, in the extravafated Blood, that fo the extravafated
Blood was orly for a little while {uckt up and carried
along.

T%en I fawa Vein, whercin the running of the
Blood {eemed very f{trange to me; for example : Let
Fig. 4.a b be an Artery wherein the Blood is impelled
with great fwiftnefs from a to b, then we muft call b
¢, whereby the Blood is carried down, or towards the
Heart a Vein : but what name muft we giveto be,
being that clofe by it there did lye another Artery, viz.
d ce, in which laft Veflel the Blood was al{o carried
from the heart, from D to C. Now if - the Vein b ¢
be united with the Artery d e; as is feen at C, and
thus the Blood is carried from ¢ to e 3 to be fhort, we
ought juftly to call b ¢, a Vein, and the Blood coming
to C, and being there infufed in ce, is the arterial
Blood, becaufe it is carried there from the heart, it
being certain that d ¢ e is an Artery.

Amongft the reft, I have had a Tadpole before my
fight, wherein I could not at all perceive any motion
of the Blood, how attentively foever I did look on it,
whereof at firft no reafon did appear to. me, or what
fhould be the occafion of this ftagnation of the Blood;
yet when I came to contemplate this Animal with the

naken
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naked eye, Lobferved that the fore-part of the body of
it was: {queezed by a narrownefs, wherefore I did ima-
gine that the Heart of the Animal was {o opprefied,
that it could not perform the operation, thatdoth be-
long toit, in forcing out the Blood, and receiving it
again.

While I was confidering of this, the little Animal
made a very ftrong motion, beating his tail about,
and bending his body, by which it got its body clear
out of the ftreight wherein it was before 5 and when
it was thus free and clear, I began to view it again,
and immediately I perceived that the Blood began to
have a {mall motion, and impulfe again in {everal
Veflels, which.did increafe from time to time, {o that
the Blood came quite to its motion, yet riot with {uch
a fwiftnefs, as it would have had, if the Body ar the
Heart had not been. hindred.

The motion of the Blood in thefe Tadpoles-exceeds
all the reft of {mall Animals, and Fifh, I have feen-s
nay, this pleafure has oftentimes. been fo recreating.to
me, that I.do not believe that all the pleafure of Foune
tains. or Water-works, either natural or made by Art,
could have pleafed my fight fo well, as- the view. of
thefe Creatures have given me.

Fig..s5, reprefents the Tadpole ofia Frog; that is
come to fuch.a bignefs, that. he could make ufe of
both his.legs, and the fore legsof them. were. alfo. dif-
cernible, but yet covered with.the skin..

T hefe. animals-are known by the vulgar{ort. of pecr
ple by the name of Thunder-pads, becaufe they ima-
gine that they are derived or procreated. from:Thua-
derv

I have often. cenfidered, whether: the name of Thun-
der-pads-has not been. thus derived.

When. it thunders and rains, in the time when the
"Tadpoles are provided with legs, they come in.great
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numbers, from out of the ditches, into the roads, or
foot paths, to look for their food 5 {o thatmany peo-
ple that cafily believe, and never have {een it before,
may cafily fancy that they did proceed from Thunder:
For f{everal years agone a certain perfon did with great
amazement tell me, that when he was pafling a cer-
tain road, he faw Worms with tails come down with
the rain 5 and when I did bring him off of his former
thoughts by reafon, and gave him an account of the
procreation of thefe Animals, he found himfelf out.

I am not yet wearied with the obfervation of the
circulation of theblood in the faid little animals, for
every bignefs of a Corn of Sand caufethin me new ob-
{ervations 5 and now at laflt I fpied a {mall artery, that
notwithftanding it is {o {inall,that,T judge,but one {mal!
red globulzs of bloed could pafs thro 1t, . yet out of
fuch abranch of a vein f{till proceeded -two other
branches, and in each of thefe branches the blood did
flow, yet further afunder, and flower, than they had
done before they came into the feparated veflels.  Af-
ter thefe obfervations, 1 let my eye run upon the great
artery and vein, which was {o clofé to one another,
that there was not above the diftance of the fourth
part of the breadth of the hair of a mans head between
them ; and it happening that the Animal, whenT was
contemplating it, did move its head upwards, and the
tail downwards, the blood did run upwards in the ar-
tery, and downwards in the vein, and that with an
equal velocity 5 yet what was moft remarkable was,
to fee the manifold fmall arteries, that came forth from
the great one, and which were {pread into feveral
branches, and turning came into one again, and were
re-united, that at lalt they did powr out the blood a-
gain into the great vein s this laft was a fight that
would amaze any eye, that was greedy of Knowledge.

Thefe
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Thefe Particles of the Blood, are, according to my
pofition, fo {mall, that ten hundred thoufand of them
cannot make up o great a body as the coru of a great
Saridy “and from thence we do conjeCture, that fuch
fmall veflels have ftill branches or channels ; for if
they were.not provided with them, the blood veffels
in the thinneft of the tail, where they meet together,
thould not lye crols one on another, but muft be uni-
‘ted with one another, which I have not obferved-

~

I, A relation of #he cutting an Fvory Bodbin
ont'of the Bladder of a young Woman in Dub-
lin, by M, Proby; communicated by
Dr Thomas Molyneux, E R.S.

Orcas Blake, afull bodied fanguine Maid, of a-
bout ‘twenty  years old, whilft in. her Fathers
houfe, .in Fifbamble-fireet, Dublm was much tropbled
with an-hoarfenefs laft winter, for which fhe was defi-
rous to take a Vomit 5 but her Friends not confenting
to it, fhe endeavour’ d'to provoke one, by thrufting her
ﬁnger into her throat on the fifth of Fanuary, 1694
which ot anfwering . her defires, -fhe .drew an Ivory
Bodkin of four inches long out of her hair, and thraft
the fmall end forward into her Throat, upon which
fhe heav'd {o often as put her out of breath, and oblig’d
her to-{tand upright to draw fome air, which fhe d1d
without taking the Bodkin :out of her Throat, .and at
that inftant jt flipt out;of -her, fingers, and. pafs d into
her ftomach. The accident put het into fome fright,
but that foon went off again, becaufe fhe found no
Bbbb im-






