
N
u
cle

ar
D
N
A
C
o
n
te
n
t
V
arie

s
w
ith

C
e
ll
S
ize

acro
ss

H
u
m
a
n
C
e
ll
T
y
p
e
s

Jam
e
s
F.
G
illo

o
ly,

A
n
d
re
w

H
e
in
,
an

d
R
ach

e
l
D
am

ian
i

D
ep

artm
en

t
o
f
B
io
lo
gy,

U
n
iversity

o
f
Flo

rid
a,

G
ain

esville,
Flo

rid
a
3
2
6
1
1

C
o
rresp

o
n
d
en

ce:
gillo

o
ly@

u
fl
.ed

u

V
ariatio

n
in

th
e
size

o
f
cells,

an
d
th
e
D
N
A
th
ey

co
n
tain

,
is
a
b
asic

featu
re

o
f
m
u
lticellu

lar
o
rgan

ism
s
th
ataffects

co
u
n
tless

asp
ects

o
f
th
eir

stru
ctu

re
an

d
fu
n
ctio

n
.W

ith
in

h
u
m
an

s,cell
size

is
kn

o
w
n
to
vary

b
y
severalo

rd
ers

o
fm

agn
itu

d
e,an

d
d
ifferen

ces
in

n
u
clearD

N
A
co

n
ten

t
am

o
n
g
cells

h
ave

b
een

freq
u
en

tly
o
b
served

.U
sin

g
p
u
b
lish

ed
d
ata,h

ere
w
e
d
escrib

e
h
o
w
th
e

q
u
an

tity
o
f
n
u
clear

D
N
A
acro

ss
1
9
d
ifferen

t
h
u
m
an

cell
typ

es
in
creases

w
ith

cell
vo

lu
m
e.

Th
is
o
b
served

in
crease

is
sim

ilar
to

in
trasp

ecifi
c
relatio

n
sh
ip
s
b
etw

een
D
N
A
co

n
ten

tan
d
cell

vo
lu
m
e
in

o
th
er

sp
ecies,

an
d
in
tersp

ecifi
c
relatio

n
sh
ip
s
b
etw

een
d
ip
lo
id

gen
o
m
e
size

an
d

cellvo
lu
m
e.Th

u
s,w

e
sp
ecu

late
th
atth

e
q
u
an

tity
o
fn

u
clear

D
N
A
co

n
ten

tin
so
m
atic

cells
o
f

h
u
m
an

s
is
p
erh

ap
s
b
estview

ed
as

a
d
istrib

u
tio

n
o
fvalu

es
th
atrefl

ects
cellsize

d
istrib

u
tio

n
s,

rath
er

th
an

as
a
sin

gle,
im

m
u
tab

le
q
u
an

tity.

O
u
r
u
n
d
erstan

d
in
g
o
f
th
e
co
m
p
lexity

o
f

m
u
lticellu

lar
o
rgan

ism
s,

an
d
th
e
d
iverse

cells
o
f
w
h
ich

th
ey

are
co
m
p
rised

,
h
as

d
ram

at-

ically
in
creased

o
ver

th
e
p
ast

several
d
ecad

es.

Yet,
w
e
still

lack
an

u
n
d
erstan

d
in
g
o
f
so
m
e
o
f

th
e
m
o
st
b
asic

featu
res

o
f
th
e
cells

th
at

co
n
sti-

tu
te

m
u
lticellu

lar
o
rgan

ism
s.
F
o
r
exam

p
le,

th
e

n
u
m
b
er

o
f
d
ifferen

t
cell

typ
es

in
an

o
rgan

ism
,

o
r
th
e
rate

at
w
h
ich

d
ifferen

t
cells

gro
w
,
d
ivid

e,

an
d
d
ie,

rem
ain

p
o
o
rly

u
n
d
ersto

o
d
(see

N
ik
las

2
0
15).

B
u
t
p
erh

ap
s
m
o
st
im

p
o
rtan

t,w
e
lack

an
u
n
d
erstan

d
in
g
o
f
th
e
size

an
d
ab
u
n
d
an
ce

o
f

cells
th
at

co
n
stitu

te
an

o
rgan

ism
(see

A
m
o
d
eo

an
d
Sko

th
eim

2
0
15).

C
ell

size,
in

p
articu

lar,
af-

fects
virtu

ally
allstru

ctu
ralan

d
fu
n
ctio

n
alattri-

b
u
tes

o
f
m
u
lticellu

lar
o
rgan

ism
s,
fro

m
th
e
m
o
-

lecu
lar

level
to

th
e
w
h
o
le
o
rgan

ism
level.

O
n
e
key

featu
re
o
f
o
rgan

ism
s
th
at
m
ay

vary

w
ith

cell
size

is
th
e
am

o
u
n
t
o
f
n
u
clear

D
N
A
.

A
cro

ss
sp
ecies,

gen
o
m
e

size
h
as

lo
n
g

b
een

k
n
o
w
n
to

co
rrelate

p
o
sitively

w
ith

cell
an
d
n
u
-

clear
vo
lu
m
e
(P
rice

et
al.

1973;
Szarsk

i
1976;

O
lm

o
1983).B

u
t
w
ith

in
sp
ecies,to

o
,th

e
n
u
cle-

ar
D
N
A
co
n
ten

t
o
fso

m
atic

cells
h
as
b
een

sh
o
w
n

in
a
few

in
stan

ces
to

in
crease

w
ith

cell
size

in

sp
ecies

su
ch

as
D
a
p
h
n
ia

(B
eato

n
an
d
H
eb
ert

1989)
an
d
A
ra
bid

op
sis

(Jovtch
ev

et
al.

2006).
Su

ch
in
creases

in
n
u
clear

D
N
A

co
n
ten

t
can

h
ave

im
p
o
rtan

t
co
n
seq

u
en
ces

fo
r
cell

fu
n
ctio

n
,

in
gen

eral,
an
d
gen

e
exp

ressio
n
,
in

p
articu

lar
(H

an
co
ck

et
al.2008;L

ee
et
al.2009;D

e
V
eyld

er

et
al.

2011;
M
argu

erat
an
d
B
äh
ler

2012
).

In
th
e
case

o
fh

u
m
an
s,su

b
stan

tiald
ifferen

c-
es

in
D
N
A
co
n
ten

t
h
ave

b
een

o
b
served

in
m
an
y

h
u
m
an

cell
typ

es.
In
d
eed

,
sin

ce
W
atso

n
an
d

C
rick

d
escrib

ed
th
e
stru

ctu
re

o
f
D
N
A
,
stu

d
ies

o
f
h
ealth

y
h
u
m
an

tissu
es

h
ave

rep
o
rted

th
e

p
resen

ce
o
f
p
o
lyp

lo
id

cells
(W

in
kelm

an
n
et

al.

Ed
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rs:
R
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H
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,
Isw
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K
.
H
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D
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B
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W
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A
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d
itio

n
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198
7
;
B
iesterfeld

et
al.

1
9
94).

T
h
e
cell

typ
es

in

w
h
ich

th
is

h
as

b
een

o
b
served

ap
p
ear

to
h
ave

little
in

co
m
m
o
n
,
excep

t
th
at
th
ey

are
gen

erally

stab
le,fu

lly
d
ifferen

tiated
cells

(W
in
kelm

an
n
et

al.19
8
7).S

till,th
ese

o
b
servatio

n
s
h
ave

d
o
n
e
lit-

tle
to

ch
an
ge

th
e
trad

itio
n
alview

th
at
allh

ealth
y

so
m
atic

cells
in

th
e
h
u
m
an

b
o
d
y
h
o
ld

th
e
sam

e

ch
aracteristic

q
u
an
tity

o
f
D
N
A
(
≏
7
b
illio

n
b
ase

p
airs)

b
ased

o
n
th
e
lo
n
g-stan

d
in
g
p
rin

cip
le
o
f

D
N
A
co
n
stan

cy
(M

irsk
y
an
d
R
is
1949).

D
evia-

tio
n
s
fro

m
th
e
d
ip
lo
id

q
u
an
tity

o
f
D
N
A
in

h
u
-

m
an
s,like

o
th
er
an
im

als,are
stillo

ften
view

ed
as

excep
tio

n
al,

tissu
e-sp

ecifi
c,
o
r
in
d
icative

o
f
p
a-

th
o
lo
gy.A

m
o
re
syn

th
etic

view
o
f
d
ifferen

ces
in

n
u
clear

D
N
A
co
n
ten

t
acro

ss
h
u
m
an

cell
typ

es

m
ay

p
ro
vid

e
so
m
e
clarity

o
n
th
ese

an
d
o
th
er

issu
es.
In

th
is
review

,w
e
co
m
p
ile

an
d
an
alyze

p
u
b
-

lish
ed

d
ata

to
exam

in
e
th
e
exten

t
to

w
h
ich

n
u
-

clear
D
N
A
co
n
ten

t
varies

acro
ss
d
iverse

h
u
m
an

cell
typ

es,
an
d
w
h
eth

er
su
ch

variatio
n
is
co
rre-

lated
w
ith

cell
size.

W
e
th
en

co
m
p
are

th
ese

re-

su
lts

w
ith

p
revio

u
sly

rep
o
rted

relatio
n
sh
ip
s
b
e-

tw
een

n
u
clear

D
N
A
co
n
ten

t
an
d
cellsize

w
ith

in

fo
u
r
o
th
er

sp
ecies.

F
in
ally,

w
e
co
m
p
are

th
ese

resu
lts

w
ith

th
e
relatio

n
sh
ip
s
b
etw

een
d
ip
lo
id

gen
o
m
e
size

an
d
cellsize

o
b
served

acro
ss
sp
ecies

in
several

b
ro
ad

taxo
n
o
m
ic
gro

u
p
s.T

h
ese

an
al-

yses
su
ggest

th
at
system

atic
variatio

n
in

n
u
clear

D
N
A
co
n
ten

t
is
a
m
o
re

u
b
iq
u
ito

u
s
p
h
en
o
m
e-

n
o
n
in

h
u
m
an

cells
th
an

w
as

p
revio

u
sly

ap
p
re-

ciated
.H

o
w
ever,as

w
e
later

d
iscu

ss,th
e
m
ech

a-
n
ism

s
u
n
d
erlyin

g
th
ese

p
attern

s
rem

ain
in

q
u
estio

n
.

T
H
E
R
ELA

T
IO

N
S
H
IP

O
F
N
U
C
LEA

R
D
N
A

C
O
N
T
EN

T
T
O

C
ELL

S
IZ
E
IN

H
U
M
A
N
S

M
e
th
o
d
o
lo
g
y

O
u
r
an
alysis

fo
r
th
is
w
o
rk

u
sed

p
u
b
lish

ed
d
ata

fro
m

h
ealth

y
h
u
m
an

cellp
o
p
u
latio

n
s
rep

resen
t-

in
g
19

d
ifferen

t
cell

typ
es,

as
d
esign

ated
in

th
e

o
rigin

al
stu

d
ies

(d
ata

p
ro
vid

ed
in

T
ab
le

1).
In

th
e
o
rigin

alstu
d
ies,D

N
A
co
n
ten

t
w
as
estim

ated

u
sin

g
th
e
F
eu
lgen

stain
in
g
m
eth

o
d
,an

d
th
e
size

o
f
cells

o
r
cell

n
u
clei

w
ere

d
irectly

m
easu

red
.

Feu
lgen

stain
in
g

(F
eu
lgen

an
d

R
o
sen

b
eck

194
2
)
h
as

b
een

th
e
m
o
st
w
id
ely

u
sed

m
eth

o
d

fo
r
estim

atin
g
D
N
A
co
n
ten

t
fo
r
severald

ecad
es,

an
d
is
still

gen
erally

co
n
sid

ered
a
reliab

le
m
eth

-
o
d
fo
r
m
ak
in
g
q
u
an
titative

m
easu

rem
en
ts

o
f

D
N
A
co
n
ten

t
(C

h
ieco

an
d
D
eren

zin
i1999;B

ies-

terfeld
et
al.2011).M

easu
rem

en
t
erro

rs
are

typ
-

ically
,
5%

u
sin

g
th
is
m
eth

o
d
(G

rego
ry

2005),

w
h
ich

fo
r
o
u
r
an
alyses

is
n
egligib

le
given

th
e

o
rd
ers

o
f
m
agn

itu
d
e
variatio

n
in

D
N
A
co
n
ten

t
am

o
n
g
th
e
cells

w
e
co
n
sid

er.T
h
e
m
eth

o
d
w
o
rk
s

b
y
stain

in
g
D
N
A
o
w
in
g
to

th
e
reactio

n
o
f
Sch

iff

o
r
p
seu

d
o
-Sch

iffreagen
ts
w
ith

ald
eh
yd
es,w

h
ich

are
co
n
verted

fro
m

d
eo
xyrib

o
se

in
D
N
A
after

H
C
l
h
yd
ro
lysis

(C
h
ieco

an
d
D
eren

zin
i
1999).

T
h
e
ligh

t
ab
so
rb
an
ce

o
f
th
e
stain

ed
gen

etic
m
a-

terial
is
th
en

m
easu

red
to

q
u
an
tify

th
e
relative

D
N
A
co
n
ten

t
o
f
cells.

In
cases

in
w
h
ich

th
e
relative

co
n
ten

to
fD

N
A

w
as

o
rigin

ally
exp

ressed
in

“arb
itrary

u
n
its”

in

th
e
o
rigin

al
stu

d
ies,

w
e
co
n
verted

th
ese

m
ea-

su
res

to
p
g
D
N
A
given

th
at
th
e
F
eu
lgen

stain
in
g

m
eth

o
d
resu

lts
in

a
lin

ear
relatio

n
sh
ip

b
etw

een

ligh
t
ab
so
rb
an
ce

an
d
D
N
A
co
n
ten

t
(B
iesterfeld

et
al.

2011).
In

each
case,

a
sp
ecifi

c
co
n
versio

n
facto

r
w
as

u
sed

fo
r
each

cell
typ

e
b
ased

o
n
th
e

o
b
served

relatio
n
sh
ip

b
etw

een
ligh

t
ab
so
rb
an
ce

an
d
D
N
A
co
n
ten

t
in

th
e
p
articu

lar
stu

d
y
(see

T
ab
le

1).
T
h
is
w
as

d
o
n
e
to

avo
id

an
y
b
ias

as-

so
ciated

w
ith

d
ifferen

ces
in

D
N
A
co
m
p
actio

n

level
o
r
u
p
take

o
f
stain

acro
ss

cell
typ

es.
T
h
e

co
n
versio

n
s
u
sed

fo
r
each

cell
typ

e
are

given
in

T
ab
le
1.

F
in
ally,

in
m
an
y
stu

d
ies

co
n
sid

ered
h
ere,

o
n
ly

th
e
p
o
p
u
latio

n
m
ean

s
o
f
cell

size
an
d

D
N
A
co
n
ten

t
w
ere

rep
o
rted

.
T
h
u
s,
to

rem
ain

co
n
sisten

t,
fo
r
th
o
se

stu
d
ies

th
at
rep

o
rted

in
d
i-

vid
u
al

cell
m
easu

rem
en
ts,

w
e
calcu

lated
m
ean

valu
es

an
d
u
sed

th
ese

in
th
e
an
alyses.

So
,
all

p
o
in
ts
sh
o
w
n
in

th
e
fi
gu
res

fo
r
h
u
m
an
s
rep

re-
sen

t
m
ean

s
o
f
D
N
A
co
n
ten

t
an
d
cell

size
fro

m

cellp
o
p
u
latio

n
s.In

T
ab
le
1,w

e
give

allvalu
es
fo
r

cell
size

an
d
D
N
A
co
n
ten

t
rep

o
rted

in
th
e
o
rig-

in
al
so
u
rces,

b
o
th

p
o
p
u
latio

n
m
ean

valu
es

an
d

in
d
ivid

u
al
cell

valu
es.

In
th
e
m
ajo

rity
o
f
cases,

cell
vo
lu
m
es

w
ere

n
o
t
d
irectly

rep
o
rted

,
so

w
e

estim
ated

th
ese

vo
lu
m
es

fro
m

m
easu

res
o
f
n
u
-

clear
size

b
ased

o
n
a
p
u
b
lish

ed
relatio

n
sh
ip

b
e-

tw
een

n
u
clear

vo
lu
m
e
an
d
cell

vo
lu
m
e
acro

ss
h
u
m
an

celltyp
es
(see

T
ab
le
1
fo
r
fu
rth

er
d
etails

o
fm

eth
o
d
o
lo
gy

an
d
d
ata)

(Sw
an
so
n
etal.1991).
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W
e
evalu

ated
th
e
relatio

n
sh
ip
b
etw

een
m
ean

n
u
clear

D
N
A
co
n
ten

t
(
p
g)

an
d
cellvo

lu
m
e
(m

3)

u
sin

g
a
lin

ear
m
ixed

m
o
d
el

o
f
th
e
fo
rm

lo
g
1
0

(D
N
A
)
¼

a
þ

b
lo
g
1
0
(cell

vo
lu
m
e)

þ
C
þ

D

þ
E
,w

h
ere

a
an
d
b
are

regressio
n
co
effi

cien
ts,C

an
d
D
rep

resen
tran

d
o
m
effects

o
fcelltyp

e
(ran

-

d
o
m

slo
p
e
an
d
in
tercep

t,
resp

ectively),
an
d
E

rep
resen

ts
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Table 1. Human nuclear DNA content and cell volume data

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Amnion epithelial cell (s) 3.0 40.7 c, a 1072.1 5.9 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.6 41.6 c, a 958.0 6.0 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.9 41.7 c, a 1048.5 6.0 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.0 42.4 c, a 1437.0 6.1 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.4 42.7 c, a 1227.5 6.2 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.5 43.0 c, a 895.3 6.2 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.5 43.0 c, a 915.8 6.2 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.7 44.0 c, a 968.9 6.4 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.8 44.6 c, a 1002.2 6.5 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.9 44.6 c, a 1036.5 6.5 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.2 44.7 c, a 1147.2 6.5 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.0 45.4 c, a 1437.0 6.6 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.6 45.5 c, a 936.7 6.6 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.9 45.6 c, a 1036.5 6.6 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.6 46.8 c, a 1298.5 6.8 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.0 47.2 c, a 1072.1 6.8 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.4 47.6 c, a 865.5 6.9 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.8 47.7 c, a 1002.2 6.9 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.8 47.7 c, a 1013.5 6.9 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.9 48.0 c, a 1405.1 7.0 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.7 48.7 c, a 1682.4 7.1 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.7 48.8 c, a 968.9 7.1 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.9 48.8 c, a 1036.5 7.1 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.1 48.9 c, a 1109.2 7.1 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.8 49.1 c, a 1373.6 7.1 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.6 49.3 c, a 936.7 7.1 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.8 49.4 c, a 1013.5 7.2 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.7 49.9 c, a 968.9 7.2 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.2 50.3 c, a 1503.2 7.3 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.9 50.5 c, a 1036.5 7.3 Klinger and Schwarzacher 1960
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Amnion epithelial cell (s) 3.1 50.6 c, a 1134.2 7.3 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.4 50.7 c, a 1213.8 7.3 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.5 51.0 c, a 905.6 7.4 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.0 52.0 c, a 1437.0 7.5 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 2.7 52.2 c, a 968.9 7.6 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.2 52.4 c, a 1173.3 7.6 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.5 53.0 c, a 1255.3 7.7 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 1.8 53.0 c, a 660.8 7.7 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.4 53.2 c, a 1572.4 7.7 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.0 53.5 c, a 1072.1 7.8 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.9 53.8 c, a 1405.1 7.8 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.9 54.4 c, a 1389.4 7.9 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.5 54.9 c, a 1255.3 8.0 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.2 57.4 c, a 1173.3 8.3 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.9 58.2 c, a 1405.1 8.4 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.6 62.2 c, a 1313.2 9.0 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.8 64.4 c, a 1373.6 9.3 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.9 71.4 c, a 1389.4 10.3 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.8 80.8 c, a 1358.1 11.7 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.6 82.6 c, a 1313.2 12.0 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.3 85.7 c, a 1537.5 12.4 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 3.8 87.5 c, a 1358.1 12.7 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 5.6 89.1 c, a 1992.2 12.9 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.0 89.6 c, a 1420.9 13.0 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 5.3 90.1 c, a 1904.3 13.1 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.5 91.9 c, a 1608.4 13.3 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.0 92.7 c, a 1420.9 13.4 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.3 93.9 c, a 1537.5 13.6 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.6 94.0 c, a 1663.6 13.6 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.2 97.1 c, a 1520.3 14.1 Klinger and Schwarzacher 1960
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Amnion epithelial cell (s) 5.8 97.7 c, a 2060.6 14.2 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.9 98.5 c, a 1760.2 14.3 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 5.5 98.7 c, a 1970.0 14.3 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.3 100.5 c, a 1537.5 14.6 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 5.8 101.0 c, a 2060.6 14.6 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 5.1 102.0 c, a 1820.4 14.8 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 6.0 102.2 c, a 2131.4 14.8 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.6 102.9 c, a 1645.1 14.9 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 5.7 104.5 c, a 2014.8 15.1 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 5.1 106.7 c, a 1820.4 15.5 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 5.3 106.8 c, a 1883.0 15.5 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 5.0 107.9 c, a 1780.0 15.6 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 4.9 109.1 c, a 1740.3 15.8 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 6.9 114.8 c, a 2439.8 16.6 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 5.5 115.7 c, a 1970.0 16.8 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 6.7 118.7 c, a 2358.9 17.2 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 7.2 120.2 c, a 2552.4 17.4 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 5.9 124.0 c, a 2107.4 18.0 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 5.7 126.7 c, a 2014.8 18.4 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 5.9 132.7 c, a 2107.4 19.2 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 7.0 142.5 c, a 2467.4 20.7 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 7.8 149.4 c, a 2761.6 21.7 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 7.6 156.3 c, a 2700.3 22.7 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 8.7 171.5 c, a 3056.5 24.9 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 7.8 185.4 c, a 2761.6 26.9 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 8.3 185.5 c, a 2921.7 26.9 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 8.9 187.9 c, a 3126.2 27.2 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 8.3 192.0 c, a 2921.7 27.8 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 7.3 209.8 c, a 2581.4 30.4 Klinger and Schwarzacher 1960

Amnion epithelial cell (s) 6.8 224.3 c, a 2412.5 32.5 Klinger and Schwarzacher 1960
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Cardiomyocyte (m) 17401.0 20.0 v, pg 5646.7 20.0 Vliegen et al. 1990

Cardiomyocyte (m) 20794.0 21.2 v, pg 6339.9 21.2 Vliegen et al. 1990

Cardiomyocyte (m) 43.8 3.6 cc, p 1463.2 12.6 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 60.7 4.1 cc, p 2013.5 14.4 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 55.5 4.5 cc, p 1844.6 15.8 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 135.5 4.6 cc, p 4403.8 16.1 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 156.4 5.1 cc, p 5064.6 17.9 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 127.0 5.8 cc, p 4132.1 20.2 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 65.1 5.9 cc, p 2154.9 20.7 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 68.1 5.9 cc, p 2252.3 20.7 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 77.3 5.9 cc, p 2546.1 20.7 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 71.1 6.0 cc, p 2346.7 21.0 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 119.2 6.6 cc, p 3885.0 23.1 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 60.3 6.8 cc, p 2000.2 23.8 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 84.1 7.2 cc, p 2765.2 25.2 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 103.7 7.9 cc, p 3392.5 27.6 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 104.0 7.9 cc, p 3402.4 27.7 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 112.1 8.4 cc, p 3658.9 29.4 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 99.8 8.5 cc, p 3266.2 29.8 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 161.5 8.6 cc, p 5224.0 30.1 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 152.5 8.8 cc, p 4939.6 30.8 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 105.1 9.0 cc, p 3436.8 31.5 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 175.4 9.5 cc, p 5660.7 33.3 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 97.6 11.9 cc, p 3198.5 41.7 Wohlschlaeger et al. 2010

Cardiomyocyte (m) 129.9 13.6 cc, p 4225.6 47.6 Wohlschlaeger et al. 2010

Cytotrophoblast (m) 133.0 1.9 cc, p 1061.5 6.7 Galton 1962

Cytotrophoblast (m) 109.0 2.1 cc, p 932.7 7.4 Galton 1962

Cytotrophoblast (m) 125.0 2.4 cc, p 1019.6 8.3 Galton 1962

Cytotrophoblast (m) 128.0 2.4 cc, p 1035.4 8.5 Galton 1962

Endocrine pancreatic cell (m) 98.4 2.0 cc, p 872.7 7.0 Ehrie and Swartz 1974
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Endocrine pancreatic cell (m) 116.5 2.0 cc, p 973.9 7.0 Ehrie and Swartz 1974

Endocrine pancreatic cell (m) 119.0 2.0 cc, p 987.5 7.0 Ehrie and Swartz 1974

Endocrine pancreatic cell (m) 205.4 4.0 cc, p 1408.0 14.0 Ehrie and Swartz 1974

Endocrine pancreatic cell (m) 217.8 4.0 cc, p 1462.7 14.0 Ehrie and Swartz 1974

Endocrine pancreatic cell (m) 221.8 4.0 cc, p 1480.1 14.0 Ehrie and Swartz 1974

Endocrine pancreatic cell (m) 435.5 8.0 cc, p 2294.9 28.0 Ehrie and Swartz 1974

Endocrine pancreatic cell (m) 447.3 8.0 cc, p 2335.1 28.0 Ehrie and Swartz 1974

Endocrine pancreatic cell (m) 453.1 8.0 cc, p 2354.8 28.0 Ehrie and Swartz 1974

Endothelial cell (m) 36.5 4.2 cc, pg 1225.4 4.2 Dorman et al. 1990

Endothelial cell (m) 42.4 4.2 cc, pg 1418.2 4.2 Dorman et al. 1990

Endothelial cell (m) 41.1 4.6 cc, pg 1375.8 4.6 Dorman et al. 1990

Endothelial cell (m) 63.5 5.3 cc, pg 2102.6 5.3 Dorman et al. 1990

Exocrine pancreatic cell (m) 100.1 2.0 cc, p 882.5 7.0 Ehrie and Swartz 1974

Exocrine pancreatic cell (m) 107.7 2.0 cc, p 925.5 7.0 Ehrie and Swartz 1974

Exocrine pancreatic cell (m) 112.8 2.0 cc, p 953.7 7.0 Ehrie and Swartz 1974

Hepatic parenchymal cell (m) 34.7 1.8 cc, a 1124.6 4.8 Swartz 1956

Hepatic parenchymal cell (m) 34.4 2.0 cc, a 1118.2 5.4 Swartz 1956

Hepatic parenchymal cell (m) 45.1 2.1 cc, a 1333.5 5.6 Swartz 1956

Hepatic parenchymal cell (m) 34.8 2.3 cc, a 1126.7 6.1 Swartz 1956

Hepatic parenchymal cell (m) 26.1 2.3 cc, a 934.6 6.2 Swartz 1956

Hepatic parenchymal cell (m) 38.9 2.3 cc, a 1211.3 6.2 Swartz 1956

Hepatic parenchymal cell (m) 37.9 2.3 cc, a 1191.0 6.3 Swartz 1956

Hepatic parenchymal cell (m) 36.6 2.4 cc, a 1164.2 6.5 Swartz 1956

Hepatic parenchymal cell (m) 33.9 2.5 cc, a 1107.7 6.6 Swartz 1956

Hepatic parenchymal cell (m) 33.2 2.5 cc, a 1092.8 6.6 Swartz 1956

Hepatic parenchymal cell (m) 32.9 2.5 cc, a 1086.3 6.7 Swartz 1956

Hepatic parenchymal cell (m) 41.7 2.5 cc, a 1267.3 6.7 Swartz 1956

Hepatic parenchymal cell (m) 27.6 2.5 cc, a 969.1 6.8 Swartz 1956

Hepatic parenchymal cell (m) 51.2 2.5 cc, a 1448.1 6.8 Swartz 1956

Hepatic parenchymal cell (m) 35.2 2.6 cc, a 1135.1 6.8 Swartz 1956
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Hepatic parenchymal cell (m) 41.8 2.6 cc, a 1269.2 6.9 Swartz 1956

Hepatic parenchymal cell (m) 29.5 2.6 cc, a 1012.0 7.0 Swartz 1956

Hepatic parenchymal cell (m) 29.4 2.6 cc, a 1009.7 7.1 Swartz 1956

Hepatic parenchymal cell (m) 40.4 2.6 cc, a 1241.5 7.1 Swartz 1956

Hepatic parenchymal cell (m) 47.4 2.7 cc, a 1377.3 7.2 Swartz 1956

Hepatic parenchymal cell (m) 39.9 2.7 cc, a 1231.4 7.2 Swartz 1956

Hepatic parenchymal cell (m) 32.5 2.7 cc, a 1077.7 7.2 Swartz 1956

Hepatic parenchymal cell (m) 55.3 2.7 cc, a 1522.5 7.2 Swartz 1956

Hepatic parenchymal cell (m) 30.6 2.7 cc, a 1036.3 7.4 Swartz 1956

Hepatic parenchymal cell (m) 36.9 2.8 cc, a 1170.5 7.4 Swartz 1956

Hepatic parenchymal cell (m) 22.3 2.8 cc, a 843.7 7.5 Swartz 1956

Hepatic parenchymal cell (m) 36.4 2.8 cc, a 1160.1 7.5 Swartz 1956

Hepatic parenchymal cell (m) 28.1 2.8 cc, a 980.5 7.5 Swartz 1956

Hepatic parenchymal cell (m) 33.9 2.8 cc, a 1107.7 7.5 Swartz 1956

Hepatic parenchymal cell (m) 54.5 2.8 cc, a 1508.1 7.5 Swartz 1956

Hepatic parenchymal cell (m) 38.6 2.9 cc, a 1205.2 7.7 Swartz 1956

Hepatic parenchymal cell (m) 49.3 2.9 cc, a 1413.0 7.7 Swartz 1956

Hepatic parenchymal cell (m) 36.1 2.9 cc, a 1153.9 7.7 Swartz 1956

Hepatic parenchymal cell (m) 44.6 2.9 cc, a 1323.9 7.8 Swartz 1956

Hepatic parenchymal cell (m) 33.3 2.9 cc, a 1094.9 7.9 Swartz 1956

Hepatic parenchymal cell (m) 31.4 3.1 cc, a 1053.9 8.4 Swartz 1956

Hepatic parenchymal cell (m) 36.0 3.2 cc, a 1151.8 8.5 Swartz 1956

Hepatic parenchymal cell (m) 71.4 3.4 cc, a 1797.6 9.1 Swartz 1956

Hepatic parenchymal cell (m) 98.7 3.8 cc, a 2218.6 10.1 Swartz 1956

Hepatic parenchymal cell (m) 78.1 4.4 cc, a 1905.5 11.8 Swartz 1956

Hepatic parenchymal cell (m) 44.5 4.8 cc, a 1321.9 12.8 Swartz 1956

Hepatic parenchymal cell (m) 65.8 4.8 cc, a 1704.6 12.9 Swartz 1956

Hepatic parenchymal cell (m) 71.6 4.9 cc, a 1800.8 13.1 Swartz 1956

Hepatic parenchymal cell (m) 65.0 5.0 cc, a 1691.1 13.3 Swartz 1956

Hepatic parenchymal cell (m) 69.0 5.1 cc, a 1758.1 13.7 Swartz 1956
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Hepatic parenchymal cell (m) 64.1 5.2 cc, a 1675.9 13.9 Swartz 1956

Hepatic parenchymal cell (m) 72.9 5.3 cc, a 1822.0 14.1 Swartz 1956

Hepatic parenchymal cell (m) 70.7 5.3 cc, a 1786.1 14.1 Swartz 1956

Hepatic parenchymal cell (m) 91.7 5.3 cc, a 2115.0 14.2 Swartz 1956

Hepatic parenchymal cell (m) 87.0 5.4 cc, a 2043.9 14.5 Swartz 1956

Hepatic parenchymal cell (m) 78.4 5.4 cc, a 1910.2 14.5 Swartz 1956

Hepatic parenchymal cell (m) 147.2 5.4 cc, a 2876.9 14.5 Swartz 1956

Hepatic parenchymal cell (m) 70.3 5.5 cc, a 1779.5 14.7 Swartz 1956

Hepatic parenchymal cell (m) 81.6 5.6 cc, a 1960.6 15.0 Swartz 1956

Hepatic parenchymal cell (m) 72.9 5.7 cc, a 1822.0 15.2 Swartz 1956

Hepatic parenchymal cell (m) 73.6 6.1 cc, a 1833.4 16.4 Swartz 1956

Hepatic parenchymal cell (m) 65.3 6.4 cc, a 1696.2 17.2 Swartz 1956

Hepatic parenchymal cell (m) 177.5 7.4 cc, a 3249.1 19.9 Swartz 1956

Hepatic parenchymal cell (m) 106.7 9.3 cc, a 2333.9 24.9 Swartz 1956

Hepatic parenchymal cell (m) 129.4 9.8 cc, a 2645.7 26.2 Swartz 1956

Hepatic parenchymal cell (m) 141.9 9.8 cc, a 2809.1 26.4 Swartz 1956

Hepatic parenchymal cell (m) 136.8 9.9 cc, a 2743.1 26.5 Swartz 1956

Hepatic parenchymal cell (m) 142.1 11.6 cc, a 2811.7 31.1 Swartz 1956

Hepatic parenchymal cell (m) 144.7 13.6 cc, a 2845.0 36.6 Swartz 1956

Hepatocyte (s) 35.7 18.3 cc, a 1200.9 8.7 Meek and Harbison 1967

Hepatocyte (s) 46.1 20.7 cc, a 1537.3 9.9 Meek and Harbison 1967

Hepatocyte (s) 41.9 21.0 cc, a 1400.8 10.0 Meek and Harbison 1967

Hepatocyte (s) 59.3 22.4 cc, a 1965.6 10.7 Meek and Harbison 1967

Hepatocyte (s) 39.0 22.6 cc, a 1306.2 10.8 Meek and Harbison 1967

Hepatocyte (s) 42.2 23.6 cc, a 1411.4 11.3 Meek and Harbison 1967

Hepatocyte (s) 73.4 23.8 cc, a 2422.6 11.4 Meek and Harbison 1967

Hepatocyte (s) 64.7 24.4 cc, a 2142.5 11.6 Meek and Harbison 1967

Hepatocyte (s) 46.7 25.6 cc, a 1558.2 12.2 Meek and Harbison 1967

Hepatocyte (s) 68.0 25.8 cc, a 2246.3 12.3 Meek and Harbison 1967

Hepatocyte (s) 64.1 26.7 cc, a 2121.7 12.7 Meek and Harbison 1967
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Hepatocyte (s) 89.5 29.5 cc, a 2939.3 14.1 Meek and Harbison 1967

Hepatocyte (s) 54.1 30.6 cc, a 1798.8 14.6 Meek and Harbison 1967

Hepatocyte (s) 73.1 32.1 cc, a 2412.3 15.3 Meek and Harbison 1967

Hepatocyte (s) 89.5 32.5 cc, a 2939.3 15.5 Meek and Harbison 1967

Hepatocyte (s) 64.1 33.3 cc, a 2121.7 15.9 Meek and Harbison 1967

Hepatocyte (s) 73.1 34.4 cc, a 2412.3 16.4 Meek and Harbison 1967

Hepatocyte (s) 96.3 35.8 cc, a 3155.6 17.1 Meek and Harbison 1967

Hepatocyte (s) 53.8 35.9 cc, a 1788.3 17.1 Meek and Harbison 1967

Hepatocyte (s) 68.0 38.3 cc, a 2246.3 18.2 Meek and Harbison 1967

Hepatocyte (s) 84.1 39.1 cc, a 2763.9 18.6 Meek and Harbison 1967

Hepatocyte (s) 78.9 39.7 cc, a 2598.6 18.9 Meek and Harbison 1967

Hepatocyte (s) 63.8 39.9 cc, a 2111.3 19.0 Meek and Harbison 1967

Hepatocyte (s) 68.3 40.3 cc, a 2256.7 19.2 Meek and Harbison 1967

Hepatocyte (s) 72.8 40.9 cc, a 2401.9 19.5 Meek and Harbison 1967

Hepatocyte (s) 113.4 41.9 cc, a 3699.8 19.9 Meek and Harbison 1967

Hepatocyte (s) 126.2 43.3 cc, a 4109.2 20.6 Meek and Harbison 1967

Hepatocyte (s) 90.2 43.7 cc, a 2959.9 20.8 Meek and Harbison 1967

Hepatocyte (s) 106.9 44.1 cc, a 3494.7 21.0 Meek and Harbison 1967

Hepatocyte (s) 101.1 45.7 cc, a 3309.8 21.8 Meek and Harbison 1967

Hepatocyte (s) 96.0 47.0 cc, a 3145.3 22.4 Meek and Harbison 1967

Hepatocyte (s) 90.2 47.6 cc, a 2959.9 22.7 Meek and Harbison 1967

Hepatocyte (s) 140.1 48.0 cc, a 4548.1 22.9 Meek and Harbison 1967

Hepatocyte (s) 95.3 48.7 cc, a 3124.7 23.2 Meek and Harbison 1967

Hepatocyte (s) 107.2 49.1 cc, a 3504.9 23.4 Meek and Harbison 1967

Hepatocyte (s) 120.8 49.8 cc, a 3935.3 23.7 Meek and Harbison 1967

Hepatocyte (s) 90.2 50.3 cc, a 2959.9 23.9 Meek and Harbison 1967

Hepatocyte (s) 140.1 50.9 cc, a 4548.1 24.3 Meek and Harbison 1967

Hepatocyte (s) 101.4 52.7 cc, a 3320.1 25.1 Meek and Harbison 1967

Hepatocyte (s) 113.7 53.4 cc, a 3710.1 25.4 Meek and Harbison 1967

Hepatocyte (s) 156.2 56.6 cc, a 5057.1 27.0 Meek and Harbison 1967
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Hepatocyte (s) 113.0 58.7 cc, a 3689.5 27.9 Meek and Harbison 1967

Hepatocyte (s) 120.8 63.0 cc, a 3935.3 30.0 Meek and Harbison 1967

Hepatocyte (s) 140.7 79.6 cc, a 4568.4 37.9 Meek and Harbison 1967

Hepatocyte (s) 170.4 91.6 cc, a 5503.9 43.6 Meek and Harbison 1967

Hepatocyte (s) 177.5 97.9 cc, a 5726.9 46.6 Meek and Harbison 1967

Lymphocyte (m) 17.9 4.0 cc, pg 611.8 4.0 Dorman et al. 1990

Lymphocyte (m) 19.8 4.0 cc, pg 675.0 4.0 Dorman et al. 1990

Lymphocyte (m) 18.5 4.2 cc, pg 631.8 4.2 Dorman et al. 1990

Lymphocyte (m) 37.6 5.8 cc, pg 1261.4 5.8 Dorman et al. 1990

Lymphocyte (s) 18.1 17.2 cc, a 618.7 6.3 Bedi and Goldstein 1976

Lymphocyte (s) 19.9 17.4 cc, a 679.4 6.3 Bedi and Goldstein 1976

Lymphocyte (s) 18.6 17.7 cc, a 633.9 6.4 Bedi and Goldstein 1976

Lymphocyte (s) 23.5 18.5 cc, a 796.5 6.7 Bedi and Goldstein 1976

Lymphocyte (s) 21.2 18.6 cc, a 721.0 6.7 Bedi and Goldstein 1976

Lymphocyte (s) 22.8 18.8 cc, a 773.8 6.8 Bedi and Goldstein 1976

Lymphocyte (s) 21.4 18.9 cc, a 728.5 6.9 Bedi and Goldstein 1976

Lymphocyte (s) 22.9 18.9 cc, a 777.6 6.9 Bedi and Goldstein 1976

Lymphocyte (s) 24.9 19.0 cc, a 845.4 6.9 Bedi and Goldstein 1976

Lymphocyte (s) 22.4 19.0 cc, a 762.5 6.9 Bedi and Goldstein 1976

Lymphocyte (s) 24.3 19.0 cc, a 822.9 6.9 Bedi and Goldstein 1976

Lymphocyte (s) 23.0 19.1 cc, a 781.4 6.9 Bedi and Goldstein 1976

Lymphocyte (s) 22.8 19.3 cc, a 773.8 7.0 Bedi and Goldstein 1976

Lymphocyte (s) 23.8 19.7 cc, a 807.8 7.1 Bedi and Goldstein 1976

Lymphocyte (s) 28.0 19.9 cc, a 946.9 7.2 Bedi and Goldstein 1976

Lymphocyte (s) 7.4 2.7 n, a 1437.3 4.1 Petrakis 1953

Lymphocyte (s) 5.5 3.0 n, a 793.2 4.5 Petrakis 1953

Lymphocyte (s) 7.0 3.0 n, a 1293.6 4.6 Petrakis 1953

Lymphocyte (s) 5.2 3.0 n, a 712.0 4.6 Petrakis 1953

Lymphocyte (s) 7.7 3.0 n, a 1562.6 4.6 Petrakis 1953
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Lymphocyte (s) 7.5 3.1 n, a 1462.0 4.7 Petrakis 1953

Lymphocyte (s) 7.0 3.1 n, a 1278.2 4.8 Petrakis 1953

Lymphocyte (s) 7.1 3.1 n, a 1340.8 4.8 Petrakis 1953

Lymphocyte (s) 5.6 3.2 n, a 824.1 4.8 Petrakis 1953

Lymphocyte (s) 7.0 3.3 n, a 1293.6 5.0 Petrakis 1953

Lymphocyte (s) 8.0 3.3 n, a 1666.4 5.0 Petrakis 1953

Lymphocyte (s) 7.5 3.3 n, a 1462.0 5.0 Petrakis 1953

Lymphocyte (s) 8.2 3.3 n, a 1746.7 5.0 Petrakis 1953

Lymphocyte (s) 7.8 3.4 n, a 1597.1 5.2 Petrakis 1953

Lymphocyte (s) 6.5 3.4 n, a 1118.1 5.2 Petrakis 1953

Lymphocyte (s) 6.9 3.5 n, a 1239.8 5.3 Petrakis 1953

Lymphocyte (s) 7.7 3.5 n, a 1562.6 5.3 Petrakis 1953

Lymphocyte (s) 8.0 3.5 n, a 1666.4 5.3 Petrakis 1953

Lymphocyte (s) 7.5 3.5 n, a 1495.0 5.3 Petrakis 1953

Lymphocyte (s) 5.0 3.5 n, a 680.8 5.4 Petrakis 1953

Lymphocyte (s) 6.0 3.5 n, a 953.5 5.4 Petrakis 1953

Lymphocyte (s) 7.4 3.5 n, a 1453.6 5.4 Petrakis 1953

Lymphocyte (s) 6.5 3.6 n, a 1118.1 5.4 Petrakis 1953

Lymphocyte (s) 5.0 3.6 n, a 671.6 5.5 Petrakis 1953

Lymphocyte (s) 8.2 3.6 n, a 1737.6 5.5 Petrakis 1953

Lymphocyte (s) 6.0 3.6 n, a 950.4 5.5 Petrakis 1953

Lymphocyte (s) 7.0 3.6 n, a 1293.6 5.5 Petrakis 1953

Lymphocyte (s) 7.5 3.7 n, a 1462.0 5.6 Petrakis 1953

Lymphocyte (s) 7.8 3.7 n, a 1579.6 5.6 Petrakis 1953

Lymphocyte (s) 7.0 3.7 n, a 1286.0 5.7 Petrakis 1953

Lymphocyte (s) 5.0 3.7 n, a 671.6 5.7 Petrakis 1953

Lymphocyte (s) 6.2 3.8 n, a 1028.4 5.8 Petrakis 1953

Lymphocyte (s) 6.0 3.8 n, a 956.9 5.8 Petrakis 1953

Lymphocyte (s) 6.0 3.8 n, a 953.5 5.8 Petrakis 1953
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Lymphocyte (s) 6.6 3.8 n, a 1142.7 5.8 Petrakis 1953

Lymphocyte (s) 7.1 3.8 n, a 1317.1 5.8 Petrakis 1953

Lymphocyte (s) 6.5 3.8 n, a 1113.7 5.8 Petrakis 1953

Lymphocyte (s) 6.0 3.9 n, a 953.5 5.9 Petrakis 1953

Lymphocyte (s) 10.1 3.9 n, a 2627.9 5.9 Petrakis 1953

Lymphocyte (s) 6.8 3.9 n, a 1217.0 5.9 Petrakis 1953

Lymphocyte (s) 6.1 3.9 n, a 980.3 5.9 Petrakis 1953

Lymphocyte (s) 6.3 3.9 n, a 1035.5 6.0 Petrakis 1953

Lymphocyte (s) 7.2 3.9 n, a 1364.7 6.0 Petrakis 1953

Lymphocyte (s) 7.5 3.9 n, a 1495.0 6.0 Petrakis 1953

Lymphocyte (s) 7.0 3.9 n, a 1299.0 6.0 Petrakis 1953

Lymphocyte (s) 7.2 4.0 n, a 1370.2 6.1 Petrakis 1953

Lymphocyte (s) 8.0 4.0 n, a 1657.9 6.1 Petrakis 1953

Lymphocyte (s) 8.1 4.0 n, a 1711.1 6.1 Petrakis 1953

Lymphocyte (s) 10.0 4.0 n, a 2594.9 6.1 Petrakis 1953

Lymphocyte (s) 6.5 4.0 n, a 1113.7 6.1 Petrakis 1953

Lymphocyte (s) 6.8 4.0 n, a 1209.7 6.1 Petrakis 1953

Lymphocyte (s) 5.6 4.0 n, a 836.6 6.2 Petrakis 1953

Lymphocyte (s) 9.0 4.1 n, a 2115.1 6.2 Petrakis 1953

Lymphocyte (s) 7.0 4.1 n, a 1278.2 6.2 Petrakis 1953

Lymphocyte (s) 6.8 4.1 n, a 1217.0 6.3 Petrakis 1953

Lymphocyte (s) 6.0 4.2 n, a 950.4 6.4 Petrakis 1953

Lymphocyte (s) 6.5 4.2 n, a 1113.7 6.4 Petrakis 1953

Lymphocyte (s) 7.0 4.2 n, a 1286.0 6.4 Petrakis 1953

Lymphocyte (s) 7.6 4.2 n, a 1512.1 6.4 Petrakis 1953

Lymphocyte (s) 6.6 4.2 n, a 1142.7 6.4 Petrakis 1953

Lymphocyte (s) 7.0 4.3 n, a 1299.0 6.5 Petrakis 1953

Lymphocyte (s) 7.6 4.3 n, a 1503.6 6.5 Petrakis 1953

Lymphocyte (s) 6.0 4.3 n, a 950.4 6.5 Petrakis 1953
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Lymphocyte (s) 6.9 4.3 n, a 1252.5 6.5 Petrakis 1953

Lymphocyte (s) 8.3 4.3 n, a 1818.2 6.6 Petrakis 1953

Lymphocyte (s) 6.0 4.3 n, a 966.9 6.6 Petrakis 1953

Lymphocyte (s) 6.6 4.3 n, a 1150.1 6.6 Petrakis 1953

Lymphocyte (s) 7.0 4.3 n, a 1286.0 6.6 Petrakis 1953

Lymphocyte (s) 7.1 4.3 n, a 1325.1 6.6 Petrakis 1953

Lymphocyte (s) 7.2 4.3 n, a 1356.6 6.6 Petrakis 1953

Lymphocyte (s) 7.5 4.4 n, a 1485.0 6.6 Petrakis 1953

Lymphocyte (s) 6.5 4.4 n, a 1106.4 6.7 Petrakis 1953

Lymphocyte (s) 7.6 4.4 n, a 1503.6 6.7 Petrakis 1953

Lymphocyte (s) 7.4 4.4 n, a 1435.4 6.7 Petrakis 1953

Lymphocyte (s) 6.3 4.4 n, a 1056.6 6.7 Petrakis 1953

Lymphocyte (s) 6.6 4.4 n, a 1135.6 6.7 Petrakis 1953

Lymphocyte (s) 6.0 4.4 n, a 966.9 6.7 Petrakis 1953

Lymphocyte (s) 7.0 4.4 n, a 1299.0 6.8 Petrakis 1953

Lymphocyte (s) 8.0 4.5 n, a 1666.4 6.8 Petrakis 1953

Lymphocyte (s) 9.0 4.5 n, a 2095.0 6.8 Petrakis 1953

Lymphocyte (s) 5.5 4.5 n, a 811.7 6.8 Petrakis 1953

Lymphocyte (s) 6.2 4.5 n, a 1014.6 6.8 Petrakis 1953

Lymphocyte (s) 6.8 4.5 n, a 1221.9 6.8 Petrakis 1953

Lymphocyte (s) 7.6 4.5 n, a 1503.6 6.8 Petrakis 1953

Lymphocyte (s) 5.8 4.5 n, a 897.3 6.9 Petrakis 1953

Lymphocyte (s) 8.0 4.6 n, a 1666.4 6.9 Petrakis 1953

Lymphocyte (s) 7.0 4.6 n, a 1299.0 6.9 Petrakis 1953

Lymphocyte (s) 7.4 4.6 n, a 1453.6 7.0 Petrakis 1953

Lymphocyte (s) 7.8 4.6 n, a 1588.3 7.0 Petrakis 1953

Lymphocyte (s) 9.0 4.6 n, a 2105.0 7.0 Petrakis 1953

Lymphocyte (s) 8.9 4.6 n, a 2075.5 7.0 Petrakis 1953

Lymphocyte (s) 6.1 4.6 n, a 1000.9 7.0 Petrakis 1953
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Lymphocyte (s) 7.0 4.6 n, a 1286.0 7.0 Petrakis 1953

Lymphocyte (s) 6.3 4.6 n, a 1035.5 7.1 Petrakis 1953

Lymphocyte (s) 6.6 4.6 n, a 1150.1 7.1 Petrakis 1953

Lymphocyte (s) 7.6 4.6 n, a 1503.6 7.1 Petrakis 1953

Lymphocyte (s) 6.9 4.7 n, a 1239.8 7.1 Petrakis 1953

Lymphocyte (s) 7.8 4.7 n, a 1605.5 7.1 Petrakis 1953

Lymphocyte (s) 9.0 4.7 n, a 2085.5 7.1 Petrakis 1953

Lymphocyte (s) 7.8 4.7 n, a 1595.5 7.1 Petrakis 1953

Lymphocyte (s) 6.2 4.7 n, a 1007.9 7.2 Petrakis 1953

Lymphocyte (s) 7.5 4.7 n, a 1478.5 7.2 Petrakis 1953

Lymphocyte (s) 8.0 4.7 n, a 1666.4 7.2 Petrakis 1953

Lymphocyte (s) 6.5 4.7 n, a 1132.6 7.2 Petrakis 1953

Lymphocyte (s) 6.8 4.7 n, a 1209.7 7.2 Petrakis 1953

Lymphocyte (s) 7.0 4.7 n, a 1286.0 7.2 Petrakis 1953

Lymphocyte (s) 7.4 4.7 n, a 1437.3 7.2 Petrakis 1953

Lymphocyte (s) 7.0 4.7 n, a 1307.0 7.2 Petrakis 1953

Lymphocyte (s) 7.4 4.8 n, a 1429.3 7.3 Petrakis 1953

Lymphocyte (s) 5.8 4.8 n, a 894.0 7.3 Petrakis 1953

Lymphocyte (s) 8.0 4.8 n, a 1675.4 7.3 Petrakis 1953

Lymphocyte (s) 7.6 4.8 n, a 1520.3 7.3 Petrakis 1953

Lymphocyte (s) 7.0 4.8 n, a 1275.9 7.4 Petrakis 1953

Lymphocyte (s) 7.0 4.9 n, a 1291.5 7.4 Petrakis 1953

Lymphocyte (s) 7.2 4.9 n, a 1346.3 7.4 Petrakis 1953

Lymphocyte (s) 7.4 4.9 n, a 1437.3 7.4 Petrakis 1953

Lymphocyte (s) 7.5 4.9 n, a 1470.4 7.4 Petrakis 1953

Lymphocyte (s) 6.7 4.9 n, a 1194.4 7.5 Petrakis 1953

Lymphocyte (s) 9.0 4.9 n, a 2095.0 7.5 Petrakis 1953

Lymphocyte (s) 6.0 4.9 n, a 953.5 7.5 Petrakis 1953

Lymphocyte (s) 8.0 4.9 n, a 1666.4 7.5 Petrakis 1953
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Lymphocyte (s) 7.1 5.0 n, a 1314.9 7.6 Petrakis 1953

Lymphocyte (s) 8.1 5.0 n, a 1719.8 7.6 Petrakis 1953

Lymphocyte (s) 8.0 5.0 n, a 1666.4 7.7 Petrakis 1953

Lymphocyte (s) 7.9 5.1 n, a 1614.3 7.7 Petrakis 1953

Lymphocyte (s) 6.0 5.1 n, a 966.9 7.7 Petrakis 1953

Lymphocyte (s) 7.0 5.1 n, a 1283.6 7.7 Petrakis 1953

Lymphocyte (s) 7.0 5.1 n, a 1293.6 7.8 Petrakis 1953

Lymphocyte (s) 8.4 5.1 n, a 1846.4 7.8 Petrakis 1953

Lymphocyte (s) 7.7 5.1 n, a 1571.3 7.8 Petrakis 1953

Lymphocyte (s) 6.6 5.1 n, a 1150.1 7.8 Petrakis 1953

Lymphocyte (s) 8.0 5.1 n, a 1657.9 7.8 Petrakis 1953

Lymphocyte (s) 8.1 5.1 n, a 1711.1 7.8 Petrakis 1953

Lymphocyte (s) 6.8 5.2 n, a 1224.7 7.9 Petrakis 1953

Lymphocyte (s) 7.5 5.2 n, a 1495.0 7.9 Petrakis 1953

Lymphocyte (s) 8.0 5.2 n, a 1684.4 7.9 Petrakis 1953

Lymphocyte (s) 6.0 5.2 n, a 970.6 7.9 Petrakis 1953

Lymphocyte (s) 8.0 5.3 n, a 1691.8 8.0 Petrakis 1953

Lymphocyte (s) 6.0 5.3 n, a 940.2 8.1 Petrakis 1953

Lymphocyte (s) 8.0 5.3 n, a 1684.4 8.1 Petrakis 1953

Lymphocyte (s) 8.1 5.3 n, a 1719.8 8.1 Petrakis 1953

Lymphocyte (s) 5.6 5.4 n, a 843.0 8.1 Petrakis 1953

Lymphocyte (s) 7.0 5.4 n, a 1307.0 8.2 Petrakis 1953

Lymphocyte (s) 9.8 5.4 n, a 2486.4 8.2 Petrakis 1953

Lymphocyte (s) 9.0 5.4 n, a 2085.5 8.2 Petrakis 1953

Lymphocyte (s) 8.0 5.4 n, a 1674.1 8.2 Petrakis 1953

Lymphocyte (s) 8.0 5.5 n, a 1666.4 8.3 Petrakis 1953

Lymphocyte (s) 7.1 5.5 n, a 1314.9 8.4 Petrakis 1953

Lymphocyte (s) 8.0 5.5 n, a 1691.8 8.4 Petrakis 1953

Lymphocyte (s) 7.3 5.5 n, a 1388.8 8.4 Petrakis 1953
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Lymphocyte (s) 8.6 5.6 n, a 1912.5 8.5 Petrakis 1953

Lymphocyte (s) 9.0 5.6 n, a 2095.0 8.5 Petrakis 1953

Lymphocyte (s) 7.5 5.6 n, a 1487.0 8.5 Petrakis 1953

Lymphocyte (s) 7.2 5.6 n, a 1356.6 8.6 Petrakis 1953

Lymphocyte (s) 6.1 5.7 n, a 977.2 8.7 Petrakis 1953

Lymphocyte (s) 6.8 5.7 n, a 1229.6 8.7 Petrakis 1953

Lymphocyte (s) 7.6 5.7 n, a 1512.1 8.7 Petrakis 1953

Lymphocyte (s) 8.4 5.7 n, a 1856.2 8.7 Petrakis 1953

Lymphocyte (s) 5.6 5.8 n, a 824.1 8.8 Petrakis 1953

Lymphocyte (s) 7.1 5.8 n, a 1309.1 8.8 Petrakis 1953

Lymphocyte (s) 9.2 5.9 n, a 2215.0 9.0 Petrakis 1953

Lymphocyte (s) 6.3 6.0 n, a 1049.4 9.1 Petrakis 1953

Lymphocyte (s) 7.8 6.0 n, a 1597.1 9.1 Petrakis 1953

Lymphocyte (s) 8.0 6.0 n, a 1675.4 9.1 Petrakis 1953

Lymphocyte (s) 8.0 6.1 n, a 1684.4 9.3 Petrakis 1953

Lymphocyte (s) 9.0 6.1 n, a 2095.0 9.4 Petrakis 1953

Lymphocyte (s) 7.0 6.2 n, a 1307.0 9.5 Petrakis 1953

Lymphocyte (s) 6.9 6.3 n, a 1267.8 9.5 Petrakis 1953

Lymphocyte (s) 9.2 6.3 n, a 2205.2 9.6 Petrakis 1953

Lymphocyte (s) 8.0 6.4 n, a 1684.4 9.7 Petrakis 1953

Lymphocyte (s) 9.2 6.4 n, a 2205.2 9.8 Petrakis 1953

Lymphocyte (s) 9.2 6.5 n, a 2215.0 9.9 Petrakis 1953

Lymphocyte (s) 9.1 6.6 n, a 2134.8 10.0 Petrakis 1953

Lymphocyte (s) 8.0 6.6 n, a 1666.4 10.1 Petrakis 1953

Lymphocyte (s) 8.0 6.7 n, a 1666.4 10.2 Petrakis 1953

Lymphocyte (s) 6.6 6.8 n, a 1162.1 10.4 Petrakis 1953

Lymphocyte (s) 9.0 6.9 n, a 2124.7 10.5 Petrakis 1953

Lymphocyte (s) 9.1 6.9 n, a 2164.8 10.5 Petrakis 1953

Lymphocyte (s) 9.1 7.0 n, a 2144.5 10.7 Petrakis 1953
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Lymphocyte (s) 11.1 7.4 n, a 3158.4 11.3 Petrakis 1953

Lymphocyte (s) 12.1 8.5 n, a 3762.4 13.0 Petrakis 1953

Lymphocyte polymorph (m) 25.1 17.9 cc, a 849.2 6.5 Bedi and Goldstein 1976

Lymphocyte polymorph (m) 22.8 18.0 cc, a 773.8 6.5 Bedi and Goldstein 1976

Lymphocyte polymorph (m) 21.4 18.0 cc, a 728.5 6.5 Bedi and Goldstein 1976

Lymphocyte polymorph (m) 20.0 18.1 cc, a 683.1 6.6 Bedi and Goldstein 1976

Lymphocyte polymorph (m) 24.4 18.2 cc, a 826.6 6.6 Bedi and Goldstein 1976

Lymphocyte polymorph (m) 21.3 18.2 cc, a 724.8 6.6 Bedi and Goldstein 1976

Lymphocyte polymorph (m) 27.1 18.2 cc, a 916.9 6.6 Bedi and Goldstein 1976

Lymphocyte polymorph (m) 22.9 18.5 cc, a 777.6 6.7 Bedi and Goldstein 1976

Lymphocyte polymorph (m) 25.7 18.9 cc, a 871.8 6.9 Bedi and Goldstein 1976

Lymphocyte polymorph (m) 28.0 19.0 cc, a 946.9 6.9 Bedi and Goldstein 1976

Lymphocyte polymorph (m) 26.2 19.0 cc, a 886.8 6.9 Bedi and Goldstein 1976

Megakaryocyte (m) 15.5 3.9 d, p 1949.8 13.7 Ishibashi et al. 1986

Megakaryocyte (m) 15.3 4.4 d, p 1875.3 15.4 Ishibashi et al. 1986

Megakaryocyte (m) 16.1 4.4 d, p 2352.1 15.4 Ishibashi et al. 1986

Megakaryocyte (m) 16.5 4.4 d, p 2185.1 15.4 Ishibashi et al. 1986

Megakaryocyte (m) 16.3 4.6 d, p 2267.6 16.1 Ishibashi et al. 1986

Megakaryocyte (m) 16.8 5.3 d, p 2482.7 18.6 Ishibashi et al. 1986

Megakaryocyte (m) 21.3 7.0 d, p 5059.8 24.5 Ishibashi et al. 1986

Megakaryocyte (m) 20.8 7.3 d, p 4711.8 25.6 Ishibashi et al. 1986

Megakaryocyte (m) 22.4 8.6 d, p 5884.9 30.1 Ishibashi et al. 1986

Megakaryocyte (m) 27.5 10.4 d, p 10889.2 36.4 Ishibashi et al. 1986

Megakaryocyte (m) 27.6 10.6 d, p 11008.4 37.1 Ishibashi et al. 1986

Megakaryocyte (m) 30.2 10.9 d, p 14421.8 38.2 Ishibashi et al. 1986

Megakaryocyte (m) 30.6 12.6 d, p 15002.5 44.1 Ishibashi et al. 1986

Megakaryocyte (m) 32.3 12.8 d, p 17644.4 44.8 Ishibashi et al. 1986

Megakaryocyte (m) 33.3 14.1 d, p 19334.4 49.4 Ishibashi et al. 1986

Megakaryocyte (m) 33.8 14.5 d, p 20218.5 50.8 Ishibashi et al. 1986

Megakaryocyte (m) 33.8 16.1 d, p 20218.5 56.4 Ishibashi et al. 1986
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Megakaryocyte (m) 34.2 16.8 d, p 20944.8 58.8 Ishibashi et al. 1986

Megakaryocyte (m) 34.1 16.9 d, p 20761.6 59.2 Ishibashi et al. 1986

Megakaryocyte (m) 34.4 17.2 d, p 21314.4 60.2 Ishibashi et al. 1986

Megakaryocyte (m) 34.4 17.2 d, p 21314.4 60.2 Ishibashi et al. 1986

Megakaryocyte (m) 35.0 17.7 d, p 22449.3 62.0 Ishibashi et al. 1986

Megakaryocyte (m) 36.0 17.7 d, p 24429.0 62.0 Ishibashi et al. 1986

Megakaryocyte (m) 35.4 18.6 d, p 23227.8 65.1 Ishibashi et al. 1986

Megakaryocyte (m) 35.4 19.3 d, p 23227.8 67.6 Ishibashi et al. 1986

Megakaryocyte (m) 36.4 19.6 d, p 25252.4 68.6 Ishibashi et al. 1986

Monocyte (s) 21.4 19.3 cc, a 728.5 7.0 Bedi and Goldstein 1976

Monocyte (s) 32.1 19.9 cc, a 1081.8 7.2 Bedi and Goldstein 1976

Monocyte (s) 26.3 20.0 cc, a 890.6 7.3 Bedi and Goldstein 1976

Monocyte (s) 30.8 20.1 cc, a 1036.9 7.3 Bedi and Goldstein 1976

Monocyte (s) 30.6 20.2 cc, a 1033.1 7.3 Bedi and Goldstein 1976

Monocyte (s) 30.9 20.3 cc, a 1040.7 7.4 Bedi and Goldstein 1976

Monocyte (s) 46.2 21.5 cc, a 1543.3 7.8 Bedi and Goldstein 1976

Primary spermatocyte (m) 37.6 2.6 cc, a 1184.8 7.6 Leuchtenberger et al. 1956

Primary spermatocyte (m) 28.1 3.3 cc, a 980.5 9.7 Leuchtenberger et al. 1956

Primary spermatocyte (m) 59.3 3.3 cc, a 1593.2 9.7 Leuchtenberger et al. 1956

Primary spermatocyte (m) 42.1 3.9 cc, a 1275.2 11.3 Leuchtenberger et al. 1956

Primary spermatocyte (m) 69.4 4.6 cc, a 1764.7 13.3 Leuchtenberger et al. 1956

Primary spermatocyte (m) 45.1 4.6 cc, a 1333.5 13.4 Leuchtenberger et al. 1956

Primary spermatocyte (m) 48.6 5.1 cc, a 1399.9 14.7 Leuchtenberger et al. 1956

Primary spermatocyte (m) 48.2 5.4 cc, a 1392.4 15.8 Leuchtenberger et al. 1956

Secondary spermatocyte (m) 14.2 1.5 cc, a 629.2 4.2 Leuchtenberger et al. 1956

Secondary spermatocyte (m) 13.1 1.9 cc, a 597.0 5.4 Leuchtenberger et al. 1956

Secondary spermatocyte (m) 17.6 1.9 cc, a 723.4 5.5 Leuchtenberger et al. 1956

Secondary spermatocyte (m) 19.9 2.3 cc, a 783.5 6.8 Leuchtenberger et al. 1956

Secondary spermatocyte (m) 33.4 2.6 cc, a 1097.0 7.7 Leuchtenberger et al. 1956
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Secondary spermatocyte (m) 25.9 2.7 cc, a 929.9 8.0 Leuchtenberger et al. 1956

Secondary spermatocyte (m) 20.6 2.9 cc, a 801.3 8.4 Leuchtenberger et al. 1956

Secondary spermatocyte (m) 26.2 3.0 cc, a 936.9 8.7 Leuchtenberger et al. 1956

Spermatid (m) 5.2 0.6 cc, a 327.5 1.8 Leuchtenberger et al. 1956

Spermatid (m) 8.7 1.0 cc, a 457.6 2.9 Leuchtenberger et al. 1956

Spermatid (m) 5.3 1.0 cc, a 331.6 3.0 Leuchtenberger et al. 1956

Spermatid (m) 8.0 1.1 cc, a 433.3 3.2 Leuchtenberger et al. 1956

Spermatid (m) 8.7 1.4 cc, a 457.6 4.0 Leuchtenberger et al. 1956

Spermatid (m) 9.0 1.5 cc, a 467.8 4.3 Leuchtenberger et al. 1956

Spermatid (m) 9.5 1.5 cc, a 484.5 4.4 Leuchtenberger et al. 1956

Spermatid (m) 6.5 1.5 cc, a 378.6 4.5 Leuchtenberger et al. 1956

Spermatogonium (m) 39.3 1.9 cc, a 1219.4 5.6 Leuchtenberger et al. 1956

Spermatogonium (m) 23.4 2.3 cc, a 870.5 6.7 Leuchtenberger et al. 1956

Spermatogonium (m) 19.7 2.6 cc, a 778.4 7.4 Leuchtenberger et al. 1956

Spermatogonium (m) 38.6 2.8 cc, a 1205.2 8.1 Leuchtenberger et al. 1956

Spermatogonium (m) 51.1 3.4 cc, a 1446.3 10.0 Leuchtenberger et al. 1956

Spermatogonium (m) 26.7 3.6 cc, a 948.4 10.5 Leuchtenberger et al. 1956

Spermatogonium (m) 35.9 3.6 cc, a 1149.7 10.5 Leuchtenberger et al. 1956

Spermatogonium (m) 51.9 3.8 cc, a 1461.0 11.0 Leuchtenberger et al. 1956

Spermatozoon (m) 11.7 6.4 c, a 404.5 3.1 Royere et al. 1988

Spermatozoon (m) 11.9 6.7 cc, a 410.9 3.3 Royere et al. 1988

Spermatozoon (m) 11.1 6.7 cc, a 384.9 3.3 Royere et al. 1988

Spermatozoon (m) 11.0 7.0 cc, a 380.5 3.4 Royere et al. 1988

Spermatozoon (m) 11.6 7.0 cc, a 400.8 3.5 Royere et al. 1988

Spermatozoon (m) 12.0 7.3 cc, a 414.2 3.6 Royere et al. 1988

Spermatozoon (m) 11.5 7.4 cc, a 398.4 3.6 Royere et al. 1988

Spermatozoon (m) 11.4 7.5 cc, a 394.0 3.7 Royere et al. 1988

Spermatozoon (m) 13.0 7.7 cc, a 447.9 3.8 Royere et al. 1988

Spermatozoon (m) 11.7 7.9 cc, a 405.1 3.9 Royere et al. 1988

Syncytiotrophoblast (m) 81.0 1.8 cc, p 769.0 6.4 Galton 1962
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Table 1. Continued

Cell type

Cell/nuclear

size (original

values)

DNA content

(original

values)

Size, content

(original

units)

Cell volume

(m3)

DNA content

(pg) Sources

Syncytiotrophoblast (m) 72.0 1.9 cc, p 712.3 6.7 Galton 1962

Syncytiotrophoblast (m) 79.0 2.2 cc, p 756.6 7.7 Galton 1962

Syncytiotrophoblast (m) 77.0 2.2 cc, p 744.1 7.8 Galton 1962

Villous stroma (m) 82.0 2.1 cc, p 775.2 7.4 Galton 1962

Villous stroma (m) 108.0 2.1 cc, p 927.1 7.5 Galton 1962

Villous stroma (m) 96.0 2.4 cc, p 858.8 8.5 Galton 1962

Villous stroma (m) 102.0 2.5 cc, p 893.3 8.7 Galton 1962

Data from 19 cell types used in analyses shown in Figures 1 and 2. The original (i.e., reported) values for cell/nuclear size andDNA content are listed in columns 2 and 3, and the original

units in which these values were expressed are listed in column 4. For analyses, all of the measures of cell/nuclear size were converted to units of cell volume (m3) shown in column 5, and

measures of DNA content were converted to picograms of DNA shown in column 6. Letters in parentheses following the listing of cell type in column 1 denote whether the value is a

measurement of a single cell (s) or the mean of a population of cells (m). The first notation used in column 4 indicates whether cell/nuclear size measurements were originally reported as

cell diameter (d), nuclear cross-sectional area in calibrated arbitrary units (c), nuclear cross-sectional area inm2 (cc), nuclear diameter inm (n), or cell volume inm3 (v). The secondnotation

in column 4 indicates whether DNA content measurements were reported in units of ploidy level (p), arbitrary absorbance units (a), or picograms of DNA (pg). Cell types are reported

based on cell-type designations given in original studies.

Computation of mean cell volumes: Studies reported cell or nuclear size using one of four measurements: cell volume, cell diameter/radius, nuclear cross-sectional area, or nuclear

diameter/radius. Measurements of cell diameter/radius were converted to cell volume assuming cells were spherical. Measurements of nuclear cross-sectional area and diameter/radius
were converted to nuclear volume assuming nuclei were spherical and that nuclear cross-sectional areas were circular. All estimates of nuclear volume were then converted to cell volume

using a previously reported relationship between cell and nuclear volume of human cells (Swanson et al. 1991): cell volume ¼ 44.2 (nuclear volume)0.65 as indicated in the text. In one case

(Klinger and Schwarzacher 1960),measurements of nuclear areawere given in calibrated arbitrary units. In this case, we converted back fromarbitrary units to units of squaredmicrometers

before computing nuclear radius (in micrometers).

Computation of mean DNA content: DNA content measurements were originally reported in one of three ways: as picograms of DNA, as ploidy level, or as arbitrary absorbance units of

DNA. To convert ploidy level to pg DNA, we multiplied by the typical haploid DNA content of human cells (3.5 pg [Gregory 2012]). To convert arbitrary units to pg DNA, we determined

the mean arbitrary unit value of cells that the original investigators of each study designated as diploid, and then assumed this corresponded to 2 � 3.5 ¼ 7 pg of DNA to convert values

from arbitrary units to pg DNA. Thus, each of the seven studies in which this conversion was performed had a unique conversion factor: Bedi and Goldstein 1976 (2.75 arbitrary units/pg
DNA), Klinger and Schwarzacher 1960 (6.9 arbitrary units/pg DNA), Leuchtenberger et al. 1956 (0.34 arbitrary units/pg DNA), Meek and Harbison 1967 (2.1 arbitrary units/pg DNA),
Petrakis 1953 (0.66 arbitrary units/pgDNA), Royere et al. 1988 (2.03 arbitrary units/pgDNA), and Swartz 1956 (0.37 pg). This conversion is possible because the Feulgen stainingmethod

results in a linear relationship between light absorbance and DNA content as discussed in the text.

Averaging individal cell measurements: For cases in which individual cell measurements were reported, we averaged all cell volume and DNA content measurements to yield a single

population mean for each cell type within each study. Mean cell volumes of these cell types were 1574 m3 (amnion epithelial cells [Klinger and Schwarzacher 1960]), 2936 m3 (hepatocytes

[Meek andHarbison 1967]), 1441 m3 (lymphocytes [Petrakis 1953]), 764 m3 (lymphocytes [Bedi and Goldstein 1976]), 817 m3 (lymphocyte polymorphs [Bedi and Goldstein 1976]), and

1051 m3 (monocytes [Bedi andGoldstein 1976]). CorrespondingmeanDNAcontents were 12, 19.9, 7.1, 6.8, 6.7, and 7.3 pg, respectively. Thesemeanswere used in the analyses presented in

the text.
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