Circulatory System




L
stlatory System

mposed of two separate, but related
mponents

Cardlovascular system — which carries
- plood In both directions between the heart

and tissues.

— Lymphatic vascular system — collects lymph
and delivers it back to the cardiovascular

system.

(Lymph — excess extracellular tissue fluid)




rdiovascular. System -«

nposed of the heart, a muscular organ
|gned to pump blood into two separate
ircuits:

= Pulmonary circuit — blood to and from the lungs.

= ;'_'—' Systemic circuit — blood to and from all the organs
: and tissues.

®_Arteries — transport blood away from the
heart.

® \eins — drain the capillary beds and form
larger and larger vessels returning blood to
the heart.




od Vessels

structure of blood vessels IN
rticular the aorta, elastlc and muscular
teries and the larger veins, change

o ogresswely (or dynamically) throughout
_- iﬁfe This is due to the impact of aging

m—

— and by the effects of common disorder
Including atherosclerosis, hypertension
and diabetes.



angelmariecarlasanjuan
Sticky Note
as you age, aorta gets thicker


—m

oral O Orgamzatlon of Blood ...

ally, all clz ation of blood vessels depends
Jow the wall changes. =

walls of the arteries are much thicker than in

eins of a similar size.
*The lumen of veins are larger compared to a similar

the opening; this

__-:": Ag—lzed arte ry changes and is

always larger in

= Generally, the prd&&&=E 3 vein is reduced,
-~ allowing for a greater volum%of blood and hence
the need for a larger lumen.

* Arterial diameter decreases with each branch; vein
diameter increases at each convergences— vessel
wall changes must occur (# of layers). -



angelmariecarlasanjuan
Sticky Note
look at walls, they are the units that will change progressively

the walls of arteries aer always thicker than veins

angelmariecarlasanjuan
Text Box
the opening; this changes and is always larger in veins than arteries

angelmariecarlasanjuan
Sticky Note
because of larger lumen, there is a larger volume and it can hold more in venous system than arterial system
70% of blood localized there



angelmariecarlasanjuan
Sticky Note
as you go from heart to capillery bed, you can't have the same sized vessel

as progress from heart outward, the decrease in branches happen…so components of vasc has to be thrown out; WALLS CHANGE


angelmariecarlasanjuan
Sticky Note
at the level of capilalry, you have smaller and less comp


e
tructure of a Vessel

. ISts of 3 concentric coats or tunics:
Tunica Intima
- Tunica Media

- i
-—

_— " Tunica Adventitia
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Endothelium

Subendothelial layer

Internal elastic E

Tunica media

(smooth muscle cells; elastic, reticular,
collagenous fibers; external

elastic lamina)

Tunica intima

=]

muscular artery

Tunica adventitia
(collagenous and elastic tissue and
vasa vasorum)

Tunica intima
Endothelium

Subendothelial
layer

Internal elastic
lamina

Tunica media
{smooth muscle
and fibroelastic
connective
tissue)

Valve

Veins, unlike arteries, Tunica adventitia

may possess valves
g (collagenous

;ﬂ;:nﬁfﬂmt the reflux connective tissue,
fibroblasts,
elastic fibers,
smooth muscle
cells, and

Orcein stain

vasa vasorumj



angelmariecarlasanjuan
Text Box
muscular artery

angelmariecarlasanjuan
Sticky Note
when we talk abot the digestive/resp systen they are similar

every comp here: are found some respect, with slight mods, in fundamental plan in digestive system

angelmariecarlasanjuan
Sticky Note
first: endo
second: subendo
third: internal elastin lamina

the ENDOTHELIUM: epilthelial layer;
the structure of these cells, they are flat, they are SIMPLE SQUAMOUS

just below: subendothelial connective layer

when you look at subendothelial ct, its made of LOOSE CT
-specifically, that CT contains all comp of loose CT plus some elastic fibres

-some texts may say: its made of LOOSE CT plus elastic fibres

angelmariecarlasanjuan
Sticky Note
depending on vessel, you may see a few lyaers to a lot of eslatic fibres

-the tunica media: depending on the vessel, you'll find muscles; smooth muscle cells

larger the vessel, larger layers of smooth muscles

angelmariecarlasanjuan
Sticky Note
within muscular artery, we'll see:

a lot of elastic fibre; we may see an external lamina made of type 3 collagen, RETICULAR TISSUE;

muscle layer
and also the external elastic lamina

when contract, the force makes them act as one , do the glue

all or none doesnt apply to smooth muscle

angelmariecarlasanjuan
Sticky Note
made of loose ct, with elastic tissue

all adventita is loose CT with varyig amts of elastic fibres added

blood goes through here , so varying amts of elastic fibres depending on necessatiyy, proximity to heart

angelmariecarlasanjuan
Sticky Note
blood vessels within blood vells:
we need mech to feed and take away waste products, to feed adventia and tunica media, esp when we deal with large vessels, smaller ones dont need it as much

angelmariecarlasanjuan
Sticky Note
same structures as arteries, but made of varyign comp

this here is lacking the tunica adventitia

in some veins, you lack tun med, larger veins will prob have it

the tun med will not look same as in musc artery, 
its gonna be CT

going to ook quite barren compared to tunica med of the artery

the tunica adventia

angelmariecarlasanjuan
Sticky Note
lots of type 1 collagen to reinforce the valve, reuniforcing tun intima layer


a Intima.

onsists of
single layer of flattened, squamous
i epithelial cells — endothelial cells.
| ying basement membrane.

= —Varying amounts of subendothelial
connective tissue.

— Internal elastic lamina — elastic fibres. Well
developed in muscular arteries, but may
not be present in smaller vessels




Tunica intima of an aorta, quite

thick, has 3 layers
e -endo : squamous
el s &,.ii%.:prob_lem. may not
~Isee internal el
o |med, ecause of
: :'*fj' |tunica media
Bl need to remember
that internal el lam
is present

tun med: dense
regular elastic ct


angelmariecarlasanjuan
Text Box
of an aorta, quite thick, has 3 layers
-endo : squamous 
problem: may not see internal el med, ecause of tunica media
need to remember that internal el lam is present


angelmariecarlasanjuan
Text Box
tun med: dense regular elastic ct


_——
Media .

)ncentric cell layers composed of:
“Smooth muscle cells

Interspersed within the layers of SMC are elastic
- fibres, type lll collagen, and proteoglycans.

-Large muscular arteries have an external

- elastic lamina. More delicate than the

Internal elastic lamina and separates the

T.media from the T.adventitia.

® Capillaries and postcapillary venules do not
have a T.media — pericytes replaces the
T.media




o ey e E.}.
old d of it

fenestrated elastic laminafss

i

subendo: made of
" Jelastic tissue R

- [tun int: see simple
- |squamous

<2l
el



angelmariecarlasanjuan
Text Box
delineates end of it

angelmariecarlasanjuan
Text Box
fenestrated elastic lamina

angelmariecarlasanjuan
Text Box
tun int: see simple squamous

angelmariecarlasanjuan
Text Box
subendo: made of elastic tissue

angelmariecarlasanjuan
Sticky Note
internal elastic lamina; almost double compared to others;

bipid internal elastic lamina, indiciatve of large elastic atery

angelmariecarlasanjuan
Sticky Note
smooth muscle cells + some elastic fibres

angelmariecarlasanjuan
Sticky Note
external elastic lamina

angelmariecarlasanjuan
Sticky Note
loose CT making up tunica advent layer


a Adventitia

onsists of:
_:.:-' connective tissue.

‘Fibroblasts, type | collagen and elastic
= fibres (thin layers) — becomes a continuous
_:"‘_'; '_ with the connective tissue elements
surrounding the vessels.

— Larger vessels are supplied with their own
blood supply by small arteries called vasa
vasorum (L. for vessels of vessels). May
supply nutrients/oxygen to the outer
portion of the T.media. Nervi vasorum.

e —
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~and morphglogy:

L
es (pl; artery, s)~

fferent vessels that transport blood
away from the heart to the capillary

"~ beds.

Classmcatlon of Arteries based on size

— Elastic arteries (conducting arteries)
— Muscular arteries (distributing arteries)
— arterioles


angelmariecarlasanjuan
Sticky Note
aorta, etc


TABLE 11-1 Characteristics of Various Types of Arteries

@ TUNICA
ARTERY TUNICA INTIMA TUNICA MEDIA ADVENTITIA
Elastic artery (con- Endothelium with 40-70 fenestrated Thin layer of fi-
ducting) (e.g., Weibel-Palade elastic mem- broelastic connec-
aorta) bodies. basal lam- branes; smooth tive tissue, vasa
ina, subendothe- muscle cells in- VASOTum, l}-'m-
lial Ia_w'r, incom- tc-rspursvd be- phutic vessels,
pIt.'t[-r internal tween elastic nerve fibers
elastic lamina membranes: thin

external elastic
lamina; vasa vaso-
rum in outer half

. Muscular artery Endothelium with Up to 40 layers of Thin layer of fi-

(clist ?'I'J.?Hﬂ'!l'l_{} Weibel-Palade smooth muscle broelastic connec-
(e.g., femoral ar- bodies, basal lam- cells: thick exter- tive tissue; vasa
- tery) ina, subendothe- nal elastic lamina vasorum not very
lial layer, thick prominent; lym-
internal elastic phatic vessels,
lamina nerve fibers

Arteriole Endothelium with One or two layers Loose connective
Weibel-Palade of smooth muscle tissue, nerve fi-
bodies: basal lam- cells bers

ina, subendothe-
lial layer not very
prominent; some
elastic fibers in-
stead of a defined
internal elastic
lamina

Metarteriole Endothelium, basal Smooth muscle cells  Sparse, loose con-
lamina form precapillary nective tissue
sphincter


angelmariecarlasanjuan
Sticky Note
layer looked at the most, most indic of what vessel yuor looking at


Arteries

Xxamples, aorta (including aortic arch),
liac arteries, pulmonary trunk.

tr ucture:

| > T intima — endothelial cells contain

"~ \Weibel-Palade bodies which contain von
Willebrand factor to facilitates the
coagulation of platelets during clot
formation.

— Subendothelial CT layer is narrow and
contains a few fibroblasts, a few SMC.




Arteries

| cont: internal elastic lamina is present, thin
or incomplete.

" media: 40 — 70 layers of elastic fibres

= (or membranes); alternating layers

i e T
o —
— oy —
e i

— = circular oriented SMC (longer than
normal). External elastic lamina Is present
(thin). May have vasa vasorum present.



angelmariecarlasanjuan
Sticky Note
desn reg el ct

using orcein, can ID, but if you use H AND E, then it will be harder

angelmariecarlasanjuan
Sticky Note
bipid internal el lamina WONT be seen in elastic artery, but in musc art

angelmariecarlasanjuan
Sticky Note
might not be visible


Arteries

Iventitia: thin layer containing
_blasts, type | collagen, elastic fibres,
Jasa vasorum, nervi vasorum, and the odd

nphatic vessel.

: —
g
L —

é’

s Function: elastic properties - shock
absorber — stretch and recoil to withstand
the pressures from the ventricle.

i
-—r
l_-'

. A— _a
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Sticky Note
shock absorber; needs to be able to stretchand ercoil to handle pressure


Elastic Artery
(x122)



angelmariecarlasanjuan
Sticky Note
this is the TUN MEDIA

huuuge tun media layer

dens reg el ct

angelmariecarlasanjuan
Sticky Note
endo

angelmariecarlasanjuan
Sticky Note
subendo

angelmariecarlasanjuan
Sticky Note
in el lam

angelmariecarlasanjuan
Sticky Note
loose ct w/ el

angelmariecarlasanjuan
Sticky Note
vasa recta= bv of bv


¥ Heart viewed from below and behind.

Left common Carohid antery .
Arch of aoeta

Left subclavian antery

Left pulmonany artery
1| Left superior

P I AR VRN

SuUpET 0
VNS CAVD
Right pulmonary
AMery

Right supetiorn
pulmonan vein

Inlerr
pulmanary ven

' = LM of part of the aortic wall. Tha intima (T1) abuts the
lurnen (laft). A thick media (TM) and an outer adventitia (TA) are
| | also shown. Nuclei in the media at this magnification are mostly
lrme of smooth muscle cells. Elastic laminae are not easily
saen with this stain and need special preparative and staining
for elucidation. 60=, HEs

A Comparative LMs of the wall of the aorta of a newborn (Left) and 25-year-old (Right). In both vessels, a refatively thin tunica intima (T1) merges
with a prominent tunica media (TM). This stain specfically demonstrates elastic tssue, a prominent feature of these arteries. The number of elastic laminag
g dark, wavy bands—increases with age. Vasa vasorum (armows) occupy loose conneclive tissue of the adventitia (TA). 60x. Gomar! aldetydl actisin

(© Elsevier. Ovalle & Nahimey: Netter's Essential Histology - www.studentconsult.com



angelmariecarlasanjuan
Sticky Note
without an el stain

angelmariecarlasanjuan
Sticky Note
no bipid in el lam

angelmariecarlasanjuan
Sticky Note
TI changes with age; can see el fibs within it


Cular Arteries

ICludes most arteries arising off the
a0rta, excluding the aortic arch @nd the
__ “bifurcation of the abdominal aorta.

Slzes down to 0.1 mm considered to
- be arteries (medium and small arteries)

® |dentifying characteristic Is a thick
T.media composed of smooth muscle
cells. @

i
—

— -ll—l-

e —

—

e —
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Sticky Note
look at tun med, made of SMOOTH MUSC CELLS, its thick too

angelmariecarlasanjuan
Sticky Note
aorta is elastic vessel


Cular Arteries

itima: thinner than in elastlc arteries
s contalns fewer SMC In the
ubendothelial layer.

== —Very distinctive internal elastic lamina. May

e .-——'_"

: —
g
L —

= = appear very thick > duphcate IEL, called a
= bifid 1EL.

®* T.media: composed predominately of SMC
(circular orientation)



angelmariecarlasanjuan
Sticky Note
key id: very thick IEL


Cular Arteries

media: small arteries - few as 4
ayers of SMC and larger arteries >
smany as 40 layers of SMC.

e i 5

= _ Present is elastic fibres and type III

."'.l —
—

— —  collagen (via SMC) = dlspersed within the
Intercellular spaces.

— External elastic lamina is present and may
be several layers of thin elastic sheets
(larger vessels).



angelmariecarlasanjuan
Sticky Note
number of layers decreases with size

angelmariecarlasanjuan
Sticky Note
may or may not be there;

large ones do have, but smaller veseels wont have it because theyre become thinner and thinner


L
scular Arteries

idventitia: consists of elastic fibres,
llagen fibres (via fibroblast) longitudinal
iFientation and blend into the surrounding

-
T

. —

o =

5 —
—

—  — Contains the usual vasa vasorum (?) and
nervi vasorum.

e Function: distribution of blood to the
body.



angelmariecarlasanjuan
Sticky Note
loose CT, fibros and el fibs







angelmariecarlasanjuan
Sticky Note
always look for TUN MEIA FIRST, of MUSC ARTERY

angelmariecarlasanjuan
Sticky Note
looks flimsy, doesnt have tun mediam cant see it; very thick adventia layer n thin tun media layer

lots of loose CT

angelmariecarlasanjuan
Sticky Note
epieurium
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oles (small arteries)™

fteries with a diameter of < 0.1 mm are
alled small arteries.
S \Width of the wall of an arteriole is

e,

= approximately equal to the diameter of its

—
— oy —
i R

- —

- lumen.
® T.intima: has a thin endothelial layer of
type Il collagen and elastic fibres (few).

— Thin IEL is present (fenestrated) in larger
arterioles, but absent in small arterioles.

i




L.
nles

e|é' arge arterioles — 2 to 3 layers of
. small arterioles — usually 1 layer of
C No external elastic lamina (EEL).

adventltla present sparlngly consists of

® Function: plays a role in blood pressure
regulation.







all a}rt_ '
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Sticky Note
fcus on tun med

angelmariecarlasanjuan
Sticky Note
thick tun med, definite in el lamina, cant see ext el lam though can also so tun ad


Arteriole (3) (%69)



angelmariecarlasanjuan
Sticky Note
more comp haven to be thrown oiut;

have prob 3 or 4 layers of smooth muscle  ells, and sine gave trouble with the smaller aterieoles







)nducts blood away from the organs
d tissues to the heart.

utnumber arteries, larger lumen

== (reduces pressure) and able to
' -“-—‘-' accommodate more blood (—70% total
| blood Is In the veins).

® Histological, veins parallel arteries, but
are usually collapsed due to the thin
walls and less elastic fibres.




Ication of Veins-

€e major Groups
mall — 15 — 20 um diameter.
_edlum >20um < 1cm

"I‘.‘arge > 1cm
Three tunics, but the muscular and elastic
layers are not well developed and the

connective tissue component IS more
pronounced compared to arteries.




of Velns

Ny medium veins Fave valves to prevent the

yackflow of blood.
4 Abundant in the veins of the legs (gravity thing)

alves are compose of two leaflets composed of a
-—_3. = -thm fold of the intima protruding out into the

—
. A— .

= lumen.

® | eaflets are structurally reinforced by collagen
and elastic fibres.

* Any backflow of blood forces the valves to close
preventing the the backflow.



angelmariecarlasanjuan
Sticky Note
type 1 and retic fibs


e (x128)

alv

Small vein with v




it}
| |

TABLE 11-2

TYPE

Characteristics of Veins

TUNICA INTIMA

TUNICA MEDIA

TUNICA
ADVENTITIA

Large veins

Endothelium; basal
lamina, valves in
some; subendo-
thelial connective
tissue

Connective tissue;
smooth muscle
cells

Smooth muscle cells
oriented in longi-
tudinal bundles;
cardiac muscle
cells near their
entry into the
heart; collagen
layers with fibro-
blasts

R TE |

Medium and small
veins

Endothelium, basal
lamina; valves in
some: subendo-
thelial connective
tissue

Reticular and elastic
fibers, some
smooth muscle
cells

Collagen layers with
fibroblasts

Venules

Endothelium, basal
lamina (pericytes,
postcapillary ven-
ules)

Sparse connective
tissue and a few
smooth muscle
cells

Some collagen and
a few fibroblasts



- ‘*-‘-

8\/elns

jlajor veins, including the vena cava,
Julmonary, portal, renal, jugular veins.

I.intima — typical endothelium and reticular
~ fibres, may have elastic fibres present (IEL

~— present), thicker subendothelial CT layer
= compared to medium veins (fibroblasts and a
network of elastic fibres).

®* T.media — absent? in most large veins,
excluding pulmonary and some larger veins in
the legs. These have a well defined SMC
layer. The other veins have a well defined
T.adventitia in place of the T.media.




eins

adventitia — contains many elastic and
0 Iagen fiores, and usually a vasa
Jasorum present.

— ® Inferior vena cava has SMCs
_-: — (Iongltudmal) present in the
T.adventitia .

® Pulmonary veins and vena cava may
have cardiac muscle present in the
T.adventitia (near the heart)




Vena cava (x122) &



Veins. (< 1cm)

ntlma — typical endothelium and
sticular fibres. No IEL, but may have
astlc fibres present.

T media — SMCs loosely organized
~interwoven with collagen and fibroblasts.

e T _Adventitia — thickest of the tunics —
longitudinally arranged collagen and
elastic fibres with a few SMCs.

i
—

— -ll—l-

e —

. A—

e —




Medium Vein (X122«






nules and Small Veins+

fructure similar to capillaries — thin
dothellum surrounded by reticular
fibres and pericytes.

I\/Iaterlal exchange takes place in the

~ capillaries and in the postcapillary
venules (very permeable walls) —
preferred location for the emigration of
leukocytes into the CT proper

e
—

— -l—t-

i J—

—

e —
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Sticky Note
rbcs

angelmariecarlasanjuan
Sticky Note
tun med sm tun med layer
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Sticky Note
size of lumen is JUST larger than rbc

angelmariecarlasanjuan
Sticky Note
single endothel cell

angelmariecarlasanjuan
Sticky Note
lumen is way larger than rbc, going tobe post cap venule

angelmariecarlasanjuan
Sticky Note
preferred exit point sfor  AI

angelmariecarlasanjuan
Sticky Note
here PCV wont have tun med, comapred to arteriole 


(x540)

lec exam will have
everything UP TO
CAP
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Sticky Note
few layers of tun sm in tun med, not ev in the ven

tun adv more apparent in the ve

angelmariecarlasanjuan
Text Box
lec exam will have everything UP TO CAP


se from the terminal ends of the
r erloles

e | orm a highly branched network

' -‘"between the arterioles and venules.

=3 Three types of capillaries:
— Continuous

— Fenestrated

— sinusoidal



angelmariecarlasanjuan
Text Box
or sinusoids


- ‘*-‘-

neral Capillary Structure

look at other
vesseld arnd in
terms of size to ID -

“Us| Sually short, ranging from 0.25um to 1
n (In muscle), but an average diameter

7 um Is typical.

= mgle layer of squamous endothelial

bulge Into the Iumen. Rolled into a tube.

® Pericytes located along the outside of
caplillaries — surrounds them.

esp seen in
fenestrated and ¢



angelmariecarlasanjuan
Text Box
look at other vesseld arnd in terms of size to ID s

angelmariecarlasanjuan
Text Box
esp seen in fenestrated and c

angelmariecarlasanjuan
Text Box
help adjust pressure


(x480)
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Sticky Note
large nuc, thin layer arnd=capillary
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Sticky Note
arteriole too, not a cap,

angelmariecarlasanjuan
Sticky Note
squamous cell nuc


J(ES =

rlved from undifferentiated
senchymal cells.

| osses characteristics of both SMC and

nelial cells (differentiate into them?).

orocesses that surround the
capillaries and may form gap junctions
with endothelial cells.

® Contain isomyosin, contraction?, may play
a role in blood flow regulation.
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Sticky Note
actin and filament=contractile element, blood flow reg


Pericytes (x5,000)




type located in
blood brain barrier,
02 diffuses easily
others not so much

) interruptions or pores (fenestrae) in
eir walls.

- und In muscle, nervous, and connective
‘,ssue

4—.-
 —
—_ T —

oy —
—
| —

A Continuous capillary
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Text Box
type located in blood brain barrier, O2 diffuses easily others not so much


rated Caplillaries

res or fenestrae present in their walls.
Dre size is ~ 60 to 80 nm diameter.
cated In the pancreas, intestinal

absorption/
secretion

ucosa and endocrine glands.



angelmariecarlasanjuan
Text Box
located in areas of absorption/secretion


- ‘*-‘-

usoidal Caplillaries

av capillary=8
microns, these

( sinu caps) can be
huge,

scular channels” — irregular pools of blood

channels that conform to the shape of the
Structure in which they are located — dynamic.

l-- “Pores or tiny holes; a discontinuous
endothelial wall. Allows exchange between the
blood and tissue. Usually associated with

macrophages. =
£y |
® | ocated In the liver, spleen, lymphoid organs,
bone marrow and certain endocrine glands



angelmariecarlasanjuan
Text Box
av capillary=8 microns, these ( sinu caps) can be huge,

angelmariecarlasanjuan
Text Box
shape during dev 

angelmariecarlasanjuan
Text Box
simple squamous endothelial cells

angelmariecarlasanjuan
Text Box
have retic tissue arnd 


specific organs
they aer in dictate
their shape;
-reticular tissue
gives the
framework,
surround

C Sinusoidal (discontinuous) capillary


angelmariecarlasanjuan
Text Box
specific organs they aer in dictate their shape;
-reticular tissue gives the framework, surround


mphatic Vascular System [z

know what these
look like...they are

__» . a weaker version
- of them

rles of vessels designed to remove
xcess tissue fluid (lymph) from the
interstitial spaces -> return it to the
. cardlovascular system.

-5"":" Open sysiem > no PUp, NG circulation

® Begins as lymphatic capillaries, which
drains excess fluid into successively larger
vessels = two lymphatic ducts.



angelmariecarlasanjuan
Text Box
if you know what veins look like, you know what these look like...they are a weaker version of them

angelmariecarlasanjuan
Text Box
to venous side

angelmariecarlasanjuan
Sticky Note
how do you get it back to venous system without a pump?

a HEART helps with other system, so how does the lymph system work?

negtive pressure allows the lymph to be scooped up from the capillaries



angelmariecarlasanjuan
Text Box
so what powers/drives the suction?


M atic Vascular System

.f Iymphatlc ducts > lymph is returned
| the venous system (junction of the
iternal jugular and the subclavian veins.

_; ..,,f ymph nodes are located along the path
—of lymphatic vessels to filter the lymph
(more next week).

. A—



angelmariecarlasanjuan
Text Box
what exactly are the ducts?


.
ne atic Vessels

nphatic capillaries:
Single layer of endothelial cells with an
“iIncomplete basal lamina.

_;‘"I'\'Io pores, no tight junctions.

-l“-
—
. —

- —Have lymphatic anchoring filaments or
bundles make of collagen fibres — helps to
maintain vessel shape.




mphatic Vessels

nall and Medium vessels
Characterlzed by the presence of valves (similar to
velns)
— — Key — veins show RBCs, lymphatic vessels do not, but
e - may show lymphocytes present.
= Large vessels — structurally resemble small veins —
larger lumina and thinner walls — thin layer of
elastic fibres below the endothelial layer and a
thin layer of SMC - blends in with the
surrounding CT. Very hard to distinguish the
tunics in lymphatic vessels.




Lymphatic v_essel (x_320)
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Sticky Note
its a VEIN, looks stronger compard to other vessel seen

the difference is seen here:
if you look closely, you see in the vein there are RBCs
-vessel to the right looks flimsy too, but: there is absense of RBCs

another key: if you look at:

angelmariecarlasanjuan
Sticky Note
collagen filaments can be seen attaching to the structure itself, to give the vessel structure itself

if you see lymphocytes, ad NO rbcs, you can tell that it's not a vein

location may dictate it



Lymphatlc vessels Wlth valve (x40)

-

the easier to tell
apart from a vein

larger the vessel,



angelmariecarlasanjuan
Text Box
larger the vessel, the easier to tell apart from a vein
-

angelmariecarlasanjuan
Sticky Note
little dots=lympho's, and NO RBC, so it MUST be a lymphvessel
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