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IL. Microfcopical Obfervations on the Blood Veffels and
Membranes of the Inteftines. I o Letter to the
Rovyal Society from Mr. Anthony Van Leeu-
wenhoek, F. R. S.

Delfr in Holland, April 20. 1706.

Take the Liberty to acquaint your Honours, that

Profeffor Bidloo came to my Houfe March 7. defiring
me that he might view thro’a Microfcope a little picce
of Gut, which, he faid, was part of the Bowecls of a
Woman ; whereupon [ having {eparated a {iall Particle
thereof fromx the reft, we difcovered in one of the thin
Membranes, of which, for the moft part, the Gut is
compofed, a great number of little Fibres and Veflels,
which lay in great Multitudes over and acrofs each other,
as alfo fome Particles of Fat, which lay like Bunches of
Grapes upon  the faid Fibres.

After that the faid Profeflor Bidloo was gone, T was
defired, that in cafe I had difcovered any thing remarka-
ble in that little piece of Gut, I would give a brict Ac.
eount. of it

Whereupon the fame Evening I writ to thie Perfons
who defired that of me, that I was confidering whither
or no thofe Particles of Fat, which we had difcovered,
might not be {uppofed by many People to be Glands or
Kernels, and that the fame were to-be found likewife §n
the Skin 3. and the rather; becaufe that I-have di{covered
in the Skin and Guts of Animals none of thofe Glands,
of which People talk fo much, but Particles of -Fat in
great number..
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Mr. Bidloo having acquainted me how this Woman
died, Twrit to him rthereupon, as follows,

When I obferved that little piece of Gut, that was un.
prepared, nicely thro’ my Microfcope, I could perceivea
great Quantity of Blood lying without the Veflels, which
I never did difcover inthe Guts-of othcr Animals before;
from whence I concluded, that as a great many Animals
lofe their Lives by the {pilling of their Blood, that {fame
Blood, notwithftanding the quicker Motion -of the Heart
in the Pangs of Death, continues its Circulation : Where-
as in thofe that are Hanged or Strangled, as this Woman
was, the Circulation of the Blood is in a great meafure
interrupted by the Rope: To which, if you add the
difmal Thoughts of approaching Death, upon Account
of the deferved Panifhment they undergo, (which Thing
does not occur in Beafts) and the great Concern at that
time, there will be a much greater protrufion of the
Blood of a Rational Creature, than that of a Beaft.

Now the Blood being protruded out of the Heart in
great Quantities at once, and not being able to circulate
with the fame quicknefs thro’ the fmall Veffels, I {up-

ofc that the Tunica’s or Coats of the exceeding fmail
Veflels are fo extended, that the Blood filtrating thro’
them, is found in great Quantities without the Guts,
where it is dried upon the extream Membrane or Skin,
and is found in little Lumps here and there without any
Order.

‘Socn after this, having acquainted Profeflor Bid/so
with thefe my Thoughts, he had the Goodnefs to {end
me, on the 12th of March, two Diflertations (ubfcribed
with the Name of Peter Evertfé, in Latin s from whence
a day or two after it was explained tome, that the Wo-
‘man to whom that Gut belonged had been Hanged, and
that in her Life-time fhe was troubled with a Falling-

Sicknefs,
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In the faid Diflertations I obferved three diftind:
Draughts of the Figure and Form of the faid Gut, and
taken by the help of a Microfcope ;5 and foralmuch as
thefe Figures did not agree with my Obfervations, I have
taken the Liberty to delineate fome {mall Particles of the
faid Gut, juft as they appeared to me thro’ feveral Mi-
crofcopes, hoping that it will not be taken ill of me.

[ then placed a{mall Particle of the faid Gut with the
Outfide thercof before a Microfcope. to fhew how the
Blood lay coagulated upon the extream Membrane of the
faid Gut which was-unfpeakably thin,

Fig.1. A, B, C, D, E, F, fhews the Blood as it lay
{pread within a {fmall Compafs upon the outmoft Mem-
btane of the Gut.

By G, G, G, G, we reprefented the Oblong fort of
Drops, where the Blood had been protruded.in an extra-
ordinary thicknefs, and was coagulated like that Blood
that lay upon thofe Parts which are defcribed by B, C,
D, E, and F.

Now as we {ee how this Blood was protruded thro’ the
Veflels of the Gut, we may very well fuppofe that the
fame happens in other Parts of the Body.

After chis I feparated the Membranes of the Gut, fo
chrefully from one another, that I imagined I was come
to the innermoft Membrane 5 but after that I had obfer-
ved it with greatet Curiofity, I difcovered that that Mem-
brane which is here defcribed by Fig. 2, H, I, K, L, M,
N, O, P, Q, which is the Circamference of it as it ap-

eared to the Painter, was a double Membrane..

In this {mall Particle, which was drawn thro’ a Iargesr
Microfcope than that of Fig. 1. there were {uch a vaft
number of f{inall Veflels and Fibres, that it is almoft in-
conceivable, as it was impofiible for the Painter ta de-
feribe all thofe that he faw of them, efpecially by rea-
fon of thofe two thin Membranes lying one upon the

other 3 for how thin 2 Membrane foever one places g)e-
ore
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fore the Microfcope, if it be not broken, one can difco.
ver not theleaft Hole or Paffage in it 5 and when one of
thefe fmall Fibres or Veflels appear to the Eye, they dif-
appear as foon and efcape the Sight 5 partly becaufe they
are cover'd by -other ‘Particles that lie by or near them,
and partly becaufe they are torn from the Membrane that
lies upon them, to which they had been before united.

By L, M, N, O, are reprefented the little Veflels or Fi-
bres, which by being feparated are ftanding out of the
Membrane.

Now as for thofe Veflels which are difcovered in the
aforefaid Membranes, it is impoffible for me to judge
whether they are Arteries, Veins, Lacteal, or Lymphatick
Veflels 5 for altho’ there are divers Arteries and Veins in
fuch a thin Membrane as is here reprefented,and tho' there
were Blood in them, yet cannot that Blood be difeover-
ed, becaufe in fuch fine Veflels it lofes its Colour 5 be-
fides the Globules of Blood in fuch exceeding fmall Veins
and Arterics, if they are not diffolved of themfelves, yet
by, the Expanfion of the Gut to bring it into a flat po-
{ture, they muft necefarily be difperfed and diffolved.

In the faid Figure by R, R, R, R, R, and upon more
other Places are reprefented the little Globules of Fat,

I placed before another Microfcope a lictle Particle of
the faid Gur, in which, to the belt of my Power, I had
feparated the Membranes that lay upon one another, and
that compofe the thicknefs of the Gut, in order to fee
them the better.

InFig. 4. By A, B,C, D, E M,P, W, 4,4, ¢, d,
X, Y, R, O, L, is reprefented a {mall Particle of the Gut
(becanfe it thould it (hould not take up too much Paper)
wherein none of the Parts are defcribed, becaufe it is
only to thew how the Membranes are {eparated from each
other 5 the Circumference of the extreameft Membrane,
of which, together with the Coagulation of the Blood

upon
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upon it after it had been protruded thro® the fimall Veffels,
is reprefented by A, B, C, D, E, F, G, H.

The uppermoft Membrane is of an exceeding thinnefs,
and very near of fuch a Form, asin Fig. 2.

In the abovementioned Fig. 4, A, G,F, LK, L, is re-

refented the third Membrane; L, K, I, M, N, O, the
?ourth 5 O,N, P, Q R, the fifth; P, T, V, thefixth
P, W, X, Y, the feventh 5 and by W, 4, b,¢, d, the eighth
Membrane.

So that the abovementioned Gut, as far as we have
been able to, reprefent it here, confifts in Subftance or
Thicknefs of eight Skins or Membranes lying upon one
another.

Between two of the faid Membranes I obferved, that
there lay fome Fibres without any Branches or Sprigs pro-
ceeding fromthem ; and purfuing my Obfervations, there
occur'd te-my fight fome other fmall Fibres lying clofe
to the reft, which feem’'d to me to be torn from other
Parts 3 and a little on onefide there lay one of thofe Par-
ticles, which I caufed the Painter to view thro’ the Mi-
crofcope, and to draw it as it appears here in Fig. s.
A, B,C D,F.

But pufhing on the faid Obfervations farther, and
meeting with very few of the {fame Appearances, I con-
fidered whether this Figure might not be purely acciden-
tal by its fhrinking:

I did alfo obferve, that about the Blood-Veflcls which
I have already told you, I difcovered, as it were thut up
under the outmoft Membrane, a great many Fat Particles
lying ; from whence I concluded, that the Woman, who
was the Owner thereof, had been very Fat.

I caufed fome few of thofe Particles of Fat to be drawn
by my Painter, only to fhow you how thofe faid Parti-
cles lie near a Blood-Vefiel 5 they are defcribed by Fig. 6.
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When we confider the great Protrufion of Blood with-
out the Veflels, as it appeared to our Eyes by the help of
a Microfcope, we may f{uppofe that {uch Protrufion or Ex-
pulfion of the Blood was occafio’d by a great and {udden
Fright or Sorrow, or any other Pafion 5 from whence we
may conclude, that in any fuch Accidents Bleeding is
highly neceffary,in order to give the blood room enough.
in the Veflels for a free Circulation,

Now if the All. Wile Creator had not covered thofe
Blood-Veflels that lie upon our Bowels, which to our
Natural Sight feem, as it were, to lic naked, with a ver
thin, but a very f{trong Membrane 5 that Blood, which,
as is faid before, is forced thro’ the Veins, would run in-
to the Cavity of the Belly, and there {tagnating in great
Quantitics. would rot and putrify, and confequently
Death muft follow + Whereas now, as it is found to lie
in {mall Parcels on the Bowels and other Places, it may
be eafily diffolved again; which, if it were not, it
would be the Caufe of one’s Death, or at leaft of Sick-
nefs: But pardon me, that T have gone thus far beyond
my Laft.
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