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An Abfiradl of a Letter from Mr. A.Leevvenhoeck
of Deltt, dated Decemb, 28th, 1683, concern-
ing Scales within the mouth, the fca’y Child that
was [bewn, the Anatomy of the Slime within the
Guts, andthe ufe thereof.

N my Letter of the 17¢h, September 1683. Tfaid that
A our Skin was covered with Scales. Thavefince that
time cxamined the Cuticuls of the ivfide of the Mouth,
and chiefly that of the under Lip; whichI find tobe co-
vered with Scales, greater and broader than thofe upon
the Body ; butthey are withal thinner. Fzg. 1. isa Scale
which I choofe out as one of the perfe&eft and moft in-
tire. Thefe Scales had more lines or ftreaks running o-
ver them, than the Seales had which grew on the outfide
) of,thel’g()dy,‘ the lines I take to be channelsor remain-
“dersof vapoursbreathed thro the Skin. Every Scale al-
fo had a great many fmall Globules upon it, very tran-
fparent, asis to be feen in the Figure.

Another Scale lying thereby, had its circumference
as Fiz. 2. But as the Scaler of our Body, lying overone
another, fo astobe three deep, are the caufe of the skins
appearing white, as I have formerly faid (for diapha-
nous Particles faid upon onc another, and not too clofe,
make a white ; for which reafon we ice that Paper, Spit-
tle, beaten-Glafs, and Snow are white): {o the Scales of
our Mouth, (for asmuch as1 canyet find ) lying but a
little over the fides of one another, fuffer the rednefs of
the flefh and blood to appear through them ; and for this
caufc the Lipsand Mouth are red.

I have often wondred what fhould be the caufe; thata
fingle hair lying upon the skin caufed fo greata tickling 1
But if the Skin be covered with Scales, and the

outward barx of the hair be very rugged, it will notbe
ftrange,
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ftrange, that a hairlying over the edges of one or more
Scales, thould caufe a motionin them, which being com-
municated to the skin, may cau e that {enfation.

There hasbeen carryed thro this Land to be fhow'd,
a Child about ten yearsold, whofe Body (as they faid )
was all covered with Fifb Seales. Having heard very
much of thiswonder, 1 wentto {ce it, butfound it much
different from the Report of it. Torthere appeared to
my na cd Eye and Microfcope, no part of the Body
which I could fav was covered with F2/h Scales, but ra-
ther witha thick fa/lus, and more efpecially within the
hands and under the feet; upon fome parts of the Body
alfo there were Excrefeencies like Ridges of Warts.,

I defired of thofe thattook care of theChzld,that Ymight
have one of the Particles, or Seales pluckt from the Bo-
dy; but they refufed me, under pretence that the blood
would follow it, when 1 lookt earneftly upon the ¢hi/d,
I perceived they were difpleafed with me ;s they told me,
that the Scales tell off four times a year, and others grew
in their places: and that daily fome of the Scales were
left in the bed, but they ftill refufed to give me, or fe'l
me any of them; at length in fearching carefully
about the Room 1 found a Clufter, which my repeated
Obfervations do confirm to be nothing but natural and
ordinary Scales, fuch as bodies ufe to be covered with.
1 afterwards put itin water. and let it lye fome hours,
till the parts would feparate with the leaft touch into a
thouvfand fmall scales. ‘Thefe were more then ordina-
rily befet with Globules, and thereby were very like the
Scales of the Brawn of the infide of the hand. But no
ctherwife remarquable.

I have been a long time defirous to examine the {limy
matter which lines the infide of the Guts, and fo much
the rather becattfe it is generally cfteemed as a fuperflu-
ous part, and fit to be removed ; whereas on the contra-
rv, itappears to me, to be apart inftrumental, and ne-
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ceflary for the ufes of the Bowels. I took then this
woolly {fubftance, and having cleared it from the Excre-
ment, as much as I could, I found a great number
of very thin blood Veflels branched out, and lying fo
thick together, that the fpace ot half the Diameter of
a hair was not void between the branches.  Befides the
blood-veflels, there were alfo other veflels that ad no
diftinguifhable colour, which 1 fufpected to be Limpha-
ticks or Lacteals : I could not difcern any Membrane
that encompafled them, but all about them lay a gluti-
nous clear {lime, befet with finz!l Globules, which {lime
and Globules I took to be the Lixcrementslying upon the
Guts, but when I went to fcrape gent'y thisflime away,
I found that I not only wounded the bloodveflels, but
t(})lre away many blood-veflels, and other veflels toge-
ther.

Thefe blood-veflels do not fpread their Branches en
all fides, like the blood-veflelsin other partsof the body,
but as they lye in a Bow, fend all their Branches inward,
and none outwards : They alfo lye fo clofe by one ano-
ther, that I imagine ten thoufand of them may be in
the fpace of an inch fquare; I have defcribed the cir-
cumference of one of thefe veflelsin Fig, 3. 4. B. €. D. E.
I. G. which circumference is no greatet then to be cover-
ed withafand: The thicknefs or Diameter is about the
asth. part of ahair of my head, from theinfide many
{mall veflels iffuing out doe as it were joyn together, but
of thefe only 4 are fpecified as in f7g. 3. B. L. E. and
C L. F

Fig.4. H. I K; is a {mall veflel, and though T have
placed irat fome diftance from the former, neverthelefs
stwas partly covered by it, asisufual with the reftofthem
to cover one another: The Bows alfo Iye all the fame
way, bending towards the paflage of the Excrement out
of the Guts.

I could not track A. G.and H. K. any further, by
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reafon that they hid themfelves among the other parts
of the woolly fubftances.

From the ‘oregoing Obfervation, I have been doubt-
ful whether the Arteries and Veins were notin this place
joned together, viz. whether A4 were notan Artery, and
G.a Vein, foramong all the Experience that I have had
of the blood-veflels I never perceived fuch a probabili-
ty of an Anaffomofis. For in other p'aces the Arteries
being varioully diffeminated for th nourilhment of the
parts, the veins are {o likewife, for the carrying the
blood back again into the heart: but in this place the
Arteries going no further than the hollow of the Guts,
feem to have no other bufinefs then to empty themfelves
into the Veins.

Thefe obfervations alfo make me more then ever re-
je& the Opinion, that the Extremities of the Lacteal and
LimphatickVeflels have mouths or openings,whereby they
receiveand take in the Chyle out of the Guts,for I am per-
fwaded that theextremitiesof the Lalfew in the Guts are
as wellcovered with theirCoat orMembrane in thatplace,
as in other partsof the body, which neverthelefs will not
hinder the tood from pafling out of the Guts. Tor let
Fig. 5. A B.C. D. E. be the root of a tree, the nourifh-
ment that this Root receives out of the Earth,fhall pafs no
cafier thro the Extremities 4. and E. thanthro any other
place about D. or C. whichis of the fame bignefs. For
cxample, Thave {éen the{mall Roots of a Vine an hun-
dred times thinner than an hair of my head, their far-
ther ends 4. and E. take upa place of the one thoufand
part of the bignefsof a fand. Now if a place be no bigger
than this, the moifture or nourithment of the Tree, will
as well pafs thro any part of the Bark or wood of the Root,
asthrothe places 4. E. So that a thin capi'lary Root may
as weil receive the nourifnment atany other place asat
theend.  And asthe Arteries, whofe Coats are made up
of a threddy fubftance, can firain the blood thro them,

( as
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{ as T have formerly faid ) fo the nutritive Juice alfo may
»afs thro the threddy Coatsof the blood,warer,and milk-
veflels: and in the fame manner, the {mall Branches o!
the veins may take up fubftances outof the Bowels, and
carry them to the heart.

This will not feem ftrange when we confider, that if
a milk,water, or blood-veflel, be a thoufand times lefs
than a hair of ones head, the Coats of them muft necds
be very thin, and the threds whereof the Coatsare made

et thinner. How ealy muft moifture pafs thro the fides
of fuch Veflels; efpecially when the matter which is to
enter into the veflels is thinner than that which is alrea-
dy conrained in them.

It has been objected, that while the paflageinto the
Veflels is fo open, a quantity of Air and Wind may
alfo get into them. Now that you may fee how that
the moifture may pafs out of the Bowels into the Veins,
and the wind not pafs, I made this following trya’. I
took an Ox Bladder, blew itup, and letit dry as Figare
6. A.B.C. D. I then took a piece of a Hog's Gut made
clean, about the lengthof a {pan, and tied it up at F.
then I put into 1t water, till the Gut was about a quarter
full: Afterwards I forced in three quarters more of Air,
binding it faftat £ the Gut then lay upon the Bladder as
E. F. 1then hungthem ina Ch mney where was made
but little fire, and I found that the water in the Gut did
not only moiften the Badder, where it touched i, but
run down in two Channels by the fide of the bladder; in
the {pace ot fixteen hours all the moifture 1 the Gut was
run out, without the lealt Air, nay the Gut feemed as
{tiff, as when it was firlt blown.

Let us now compare the Gats to the Bladder, and the
Chyleand Wind in the Guss, to the wind and water in
the hogs gut, then fhall the Guts let the moifture pafs
through them, but not the Air.

Among the aforefaid blood-vefltls and other veflels
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lying within the Guts, Ifaw a matter feeming firft to con-
fift of Globules. Afterwards it appeared like little Guts
within the great Guts: at length it proved to be fhort
threds, whole one end was partly covered with the afore-
{aid veflels, and the other end was faft'ned to a Skin or
Membrane, probably the fame with that called by the
Anatomifts the inner-moft Coat of the Bowels.

Fig.7. 4 B. (. are the ends of the threddy fubftance,
otherwife called the flime or woolly fubftance, which ¥
fhall now name the inner-moft Muicle of the Bowels,
their Appearance (if the blood-veflels be removed) is as
in the Figure; the threds making the inward Mulcle of
the bowels, if they be lookt on, on one fide are as 4. D. E.
C. the thicknefs of thefe threds, is lefs than a hairof m+
head : they are very tender, and break upon the lealt
touch : I have fometimes thought that each of thefe
threds confifted ‘of feveral threds joyned together, or
thatevery thred had aMembrane ; for all of them feem
to be very clofe linked together.

This woolly fubftance (which I have defcribed) I con-
ceive may be of great ufe; for the threds muft be longer,
and lye clofer together, and have little moifture betwixt
them, whilft the Gut is empty and crumpled ; but when
the gut is full and diftended with Victuals, the thréds
muft be fhorter, and lye not {o clofe together as when the
gut is contraéted. By which means, the blood-veflels
Laiteals and Lymphaticks come more eafie to receive their
liquorsinto them. Forexample,

Letus imagine that in the Fig. 8. 4. B. (. isa gut cut
acrofsasitis empty and (hrunk; that 4. ). are the threds
making the innermoft Mufcle of the Gut, now if the
gut be full and ftretched to the widenefs of £ F G. the
threds 4. D. will be contratedas E. H. notonly be-
caufe they are clofe compacted together, asthey Iye a-
mong one another, but alfo becaufe the blood-veffels
and.other veflels running between them, keep them as
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it were bound up: forif they were feparated from one
another, then would the groffer parts of the Excrements
get among them, as often as the Bowels are extended.
Now the threds not being crowded fo much when the guts
are ftretched, the Chyleenters more eafily into the veflels
lying among them,and afterwardsupen every Contracti-
onof the guts (becaufethen the threds are {queezed to-
gether) isconveyed into the body.

I{aid before that the threds which make the inner-
moft Mufcle of the Lowels, lye with their one end in
the hollow of the Bowels, which end is for the moft
part covered with blood-veflels and other veflels.  Their
other end is faftened to a Skin or Membrane which
probably is taken by Anatomifts for the Innermoft
Coat of the Bowels, as in the line D. E. Fig 7. may
be feen. 1In this Membrane I difcovered many Glo-
bules of fat, which in fome places lay clofe and crow-
ded together, and therefore appeared in different fhapes.
In other places lay fome fat Particles, at a diftance
from the reft, thefe all inclined to an oval fhape as
Fig. 9. In another place a little diftant lay ovallifh -
Particles in a right line, as Fig. 10. 1n another place
the Particles lay fo thick together, that they crowded
one another, and appeared asin Fig. 11.

A Letter formerly written to Mr. H.O. containing
the Projection of the Threds of Spiders, and Bees
breeding in cafes madeof Leaves, as alfo, a Vivi-
parous Fly, &c. by Dr. M- Litker,

am glad to underftand my Letter came fafe to your
Hands. Give me leave to entertain you now about
the Subje& of Infeéts , which I fee by your laft

Phil. tran{. Num. 65y, many perfons are now curious in.
And
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