el ibed 2Bl 3] 2] 243 A 4 £ 1990
Kor. . Path., Vol. 2404} - 593 - 401

R CESE

A gefata o) s} wieletma

= =X H 2

M &

A wjolr|e 4% of 5 o] £ 4] 7|ef] HAo] 4] Zts]o
2 Foe] bl Ao 75T 2 vl ATy 42
=o|Fata] HlExs Seoltl wubakag el 37
24 o #4e] MEog [abs|= A7) Streeter <
el Llol=ht, zhabe] gi7] & 7)bH| 4 (hepatic diver-
ticulum| = #32] 43} EAlof ghEe|A]7] 4|2l
o Al424el 7hd s} gt o ot Fo] wietgioh
sopr| oAb A gy 4 ohu]ed ahA|Eo] ke w
TR HTE gl Zale] Hojubs ahaeld,

M =2lE2 Streeterel] 2]F wetchA]E wfoleizialA
2] FF o2 Ao} apghuelel A 2] ko] aloig & b4
ahedeb ", ¥ dgeld AR ko] distat "ale
areh o Elelate] Al FHE o dS 248 Ee
of harabel e},

HErE g He
FHoA] 2 w4 efe] o] ZhelE Streeter
126l 4] 2371=]2] 18702] A& H wic}FLE djalez
shedeh, &b (frontal section) o 4] 4= (sagittal

section) 22 % #He| =z} 7el|gd ovd, &gl (tran-
sverse section) ¥ E 2] 4el9ich(Table 1),

2. A7y

Wol7le) zbe] Wejaral WA e $4H oz AE
siaich A, walo] A 2}slol 428 vjelab] 4H4Y

*E e 2ale 19909 54 19y ek e g Al
ol 2l 4 WHEE G,

) 22 FAE A A = 7lxR g AdlA 2743
= ot 7] S shed sfelH Mol o Ehe] o] 32 Ee
Al wlga SAsco weta e 27)ef lEel
H+2(CR length) e|of =572 wjohe] 3 gidtdbe]
Zelr 7] Alabde]l A4S neidle] Ak 24 Pats
+ FA{longitudinal) & 732 HALE 73 AFE
Al Ak Wl-g AAE Al ok Aagl A g
Al 24 k] HAE abelmich E8, 7 A7) e
wotel 4 The] FEEAR HelgH T3] g, "3
HlEnh ghabe] wictapal s phatatct, A, 535 dfe}
272 k] ek WAl 52 710 % daetA o] Fof
ez gk s] gabel LalEele #ady] 25 4
1H ez T4 ek

= =zt
1. ZtEe] s 37|

ek 162744 gbo] Balalol Al Abal sk vl fol o
10%e] 345k 1830 Fol = 37 8] F7hebed 2007
25942 §49¢ Felsch(Fig. 1,

2 HgTof o E ZHEE BE

1277el|4] 2327k 9] 2} ] Felld 2 A7)« 2o
e S8t HEE R dE 7R el Ak
dhgdol, 12704 163l &8l wlelell e zhate] &
18 el 4 A2l 2 FE o] Fofrbu il
A 5o @ele] F= y@sE A7|He T2
T8 207zl He AR FH 3 g =Y
A 2Fo] FAE7] AFsG L 21F e Felle F2AE
o] bt A e E ghabs]givh

1) 1230l M 162 7EX] 2] @

(1) Zrate] fo|ef "M | 1272 wolele olo] 3

— 393 —



— i fhed et el ] - 244 A o4 & 1990—

Table 1, Specimens and the measurement of the liver length

o

Harizon Specimen Orientation cl:{a :r:?th {tn Lr.:] LL[Q';R** Reference
Xl ESR 19 Transverss 3.0 0.27 9 1
X EsR 77 Sagittal 3.2 0.40 8 —
X1 ESKE 49 Sagittal 5.6 0.45 13 2
X1 ESR 9 Frontal 6.0 0.77 13 3
X\ ESR 27 Transverse M= MM - 4
Xy C5R 60 Sagittal 7.0 0.69 10 5
XVl ESKE 59 Frontal 18.0 1.80 10 fa
XVl E5R 1 Transverse 11.0 MM - T
XVl ESE 68 Frontal 11.0 1.79 16 i
XV ESR 12 Transverse 15.0 3.55 24 9
A ESR 46 Frontal 14.0 isl 25 10
XX ESR 7 Frontal 19.0 3.70 21 11
XX SE3—4919 Sagitral 17.7 1,50 22 12
xxl E5R 17 Sagitcal 20.5 4,10 20 13
XXl E5R 2 Sarittal 19.0 4.40 23 14
Xxi ESR 25 Frontal 23.6 5.10 22 15
XXI ES5R & Frontal 250 53 21 16
XX ESR &7 Sagittal 30.5 26 17

2w

Liver length [ CR length
2Ex Could not be measu red

2ta 7 8E| #|4 (hepatic diverticulum) o] #3= se-
ptum transversum) = zletEe]zld Ay he| 47 &
H4dsz 9lzlch(Fig 3). #4471+ 7% (pars hepati-
ca) " -(pars cystica) 2 o] o 2| & gzl 7he]
ARE 239 Lo Adaye gA7e 42 39
HE 28 Fe ol Bl gl A 2ake] HeE s
T gt bl el 7)) e FRoes Alde
Bofoez & 4EEs T2F Luch e A
& ha|et g 2dlA] 452 A5 Eels 7 el H
2] & o] ZhAhE|a FHEHol v]sl Z=1§F wjEE BH
PRl chHd g Eak4 M EAE o|n afgalz)
A o] Fa|7)ef w]sle] &L 7) E30EA e
oich, Al EARE A 43 FAE FAHAHR AU
T899 zlod & o Flel Azl vl PA JY=n 5
+ #E rlaje] Alfg o A E27k3e] 2o glasle] B
o]+ &l 4] = 7 primitive blood space) & o|-F%ic}, 2k
GALEE o 2 H4 dF22] £3E By o) F
Aol gled e} Ee g =g e E A4

7.9

Liver length : the greatest longitudinal dimension of the liver

dtedel, HAEAEE ohde s dAs sty ege
Aef A2} A53te] Sl 25 WE Al
#hH= T2=F9] 8% (transverse portal sinus) = &7}
2| stelz b= sich, FHl4e] Aoz e Eals
= Hol viFe g o] vjiEn £7)F 43 E
o el e S Y72 P7E sl

1378 wielell 4 zH7] e B EH e g o] Hie| o5
# Al 2 b2 gl §-32E 2AA]EE FE 5
-2|&e 2 o] Falof o] dled el 2L mokE A H
wek 127l v ke hal LAk 3=9) 2] " te] wiA d
gle] sgdc}, M5 F28e] auto| A=fa]a 2
A FHMe] FFoE diHo f2E8a o
A FAnAdnel ALz FHg ofAHE 9
e},

1422 #)7|ode Fhidge £33 533 AFH
Addzbd o] o) S UL o 3] 3pA = o ol mla] Thake] 9
He s oz gas|glch P35 BPHAEEE
Al 2 ) 3 oh gjubal ) wRabn] Alelof 13| 232 954
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Fig. 1. Increase in the relative size of the liver.
The ratio of the liver length to the CR length
sharply increases after Horizon 17. This
phenomenon may be attributed to the infiltra-
tion of hemopoietic cells as well as the expan-
sion of the parenchymal mass.

Az 7 FAEe] 7he] =23 (Glisson's capsule) & & 4
a4 2 Heg Azbs]glic)

1570l 4= A& 7Hi-2 2] Fr7IE AARE7e] bl
Ak AT AL M L 272} sela] 1 Ak
2 Farslgdch HaESolA 2] 3 e] FrlakA
7he) Foie] wivbe] AdH o g shadsled b2 28 o
2o o3-S vehdle 472k A7l B
ol AHl4le] "eljrl ol glylelz}l HalE ubgl F2r ¥
Aslv] £53347 HFoE el s o]Fde] 4s]
2|3} ol A s Lol e 2 Sabs gl

1672] wfelel A= Fhabe] g 27| Frle] 24
Aol WopE Hilrl glov H 3oz =HEF0] 3
Aslgivh, o] & AHA T vla] o] FHA o5
AlzZe] ole] UAA @ TH-F ¥ ohdE ARAME
4} ale] 8] F7kdl 5 E4 Fsich

(2) gaEel Wwe . Havbeabals Hae] e}
127 el A efute 2 88 FFE Ao (umbilical

At Ahae] 2004

vein) I} wHakel o 7 5l 3k oY (vitelline vein) ©] =
S2A4e ztr Fhale s dAEY oS4 R
Edled &=, Fgeled A 35-2] 7h-417 2 (hepato-
cardiac channel) & 741, AH-Fos ddsle] s =
apefAle] Fa2E ofFa lsich vk A A=
el o] A 7)ol o]w] FHIe] F-H 7 ol A=, 2t
Aol 2] oA EEE sk desdzz Feide] w
+ #akel T2 e b Est ArE A 5k
deich, 2o akAe] shileld EiElE B2
(3 &= % ! transverse portal sinus) 7} 3k = gl o}
(Fig. 2A),

1372 wieloll & bl e Aol So] zha] T4} whed
F el 2 Wide] deles FEEA HAS HYNE
o] £32 Halz ofdlEn] -S| Ay FEg
Hake 2t Aol FAFHE s A 2185
€ AAUAEes Hislgcl, HFu|dAle] 7 dke]
HakEe] FHA YA Y feze] odde] s
ol k& -4l 2 & oAse e T su-
prahepatic anastomosis) ¢] & 4 =[o] 3 "2 ductus
venosus) «f 2]&he] 3)-F8-E3} of 7 59 o (Fig. 2B},

14ed A= Aaeslel 2R gy Aol v
o T2F Ho|n] 7lo g Tile THo I XIS
&7} 7 27} 4= $F3F A 2o AR Te
b ] Y o5 =g, olEe oz F4lH
£ BFc A3 YY) HE Awska, el
5 g5 YdEE e 7ley 4=
Azl o e}Fig. 2C),

15 W 1672 sfoled A AR A= W
&7} shdsgd e, Age] v|He] Fobeld S
o 2 o)Fdte] AN} Y2 de| Fo o|E25H F
8 "HFe ke 95, A3 (sinus venosus) 2 &
qAE + e 2ekg o] F4lchFig 4), 7% o
207 Aldsle] sl gt dH, A 7]
= HA4%e o] ats ¢l (Fig. 2D),

2) 1720l 202 7px[2] wE o] A]7|el e 3
o] gt AN ol YA 2] HFoz by
277t b E S EE Friebe AN 2HEEE o] Eul
9 g 23k MY Frs =g 163l
= gAY e 1770 F T4 0] fAdded 7HF
2] wiadelot TR E AL Alelel] 2Y MEALE BAEY
ot HETFAL] F4e] 7H Faidtdyr, G+ 2
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Fig. 2. Schematic representation of the development of the vascular system.

LA} Horizon 12
(C) Horizon 14

(Bl Horizon 13
(DM Horizon 16 and later

RVV & LVV: right and left vitelline veins
EUV & LUV: right and left umbilical veins
KHee & LHee: right and left hepatocardiac channels

TPS: transverse portal sinus
=V: sinus venosus

aHA; suprahepatic anastomosis
PV: portal vein

[V, ductus venosus
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Fig. 3. Horizon 12: The voun-
pest embryo. The hepatic diver.
ticulum (D) is budding from the
midgut (3}, Strands of primitive
hepatocytes are infiltrating into
the septum transversum (ST).
The mesenchyme surrounded by
. the hepatocytes is transformed
.. into  primitive blood spaces
++", which are connected to the vitel-
line (V) and umbilical veins (L'V)

Fig. 4. Horizon 16 The um-
bilical wein (U) from the
placenta and portal wvein (P}
from the primitive gut are joined
on the inferior surface of the
a4 liver as the transverse portal
#! sinus (TPS). This, in turn,
& empties into the sinus venosus

via the ductus venosus (DV) and
hepatocardiac channel (HCC)

olell Wf7te] shEejals £ 7 ekE ¥gich Fig. 5),
olshe o g gloael ol 7lalod Fofi= o]2]d)
AR 2] wHe| olojia] gighn Az A}a)g) o
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Fig. 5. Horizon 21: The he-
patocyres immediately adjacent
to the connective tissue surroun-
ding the portal vein are flar-
ttened and stain more darkly
larrows). These are connected to

z the common hepatic duct (CHIN

at the hilum.

Fig. 6. Horizon 23 A tenden-
¢y of the hepatocytes around the
portal vein (PV) to form tubular
structures (arrows) is clearly
seen. This phenomenon is also

. fTound deep in the parenchyma.

These primitive bile ducts show

- smooth transition to the extrahe-
* patic hile duct (CHD).

i

R

el fflofl 4 Falel o) FeiFm@el, =& 22764 24 o] e sl E 53L o g A80A% e 3
4o AL Az o8 2 #al e celiac 7)ol v]Ee v PHEE B, 75 winhe] 4]z
axis T2 2 4-¢ zlalge] 2 o] P= ) Hrhe AMleld, MFoz o dgte] gAl=le A7)E

13e 4 20%) 2 (somite) 7]of] #2ele H11FFL] 174

— 398 —



3 F A2

A7) g, AT F £RY- AL F 47
w| &y £ 2|3 | 7LE (coelomic tract) 7|8 2] Feid
H 22} FA 5] ghE 2 7 W 3 A 25 7
b HAHAZER FA4E WHufdghe] g vtes
Taelld g Ae] Ao FHEERR bR e,
Severnel =t2w 1943 7| ¢|=] FHAl4e] 55
TAHE & o] 5o d&qiozs] el A4 gcn 39
o}t Streeterv 117l A5 =25l i3k
wjodd EAe] HA4sln fagtste z e qlAE HE
7| 7p el i 2= Ae| FAE W Fg il Al de] gl FH
© A7l 12 efldrebstd e, Al & el 3
FHe 27 ofdke] Hasied o] o] 4de] gt
of 2]E&gc}a dhold, EF) o] 4] 7)o ok vhgkale o)
o) Hedo| zhak ghel flohn sl £ oo el e wielE
£ B4 127 o Foll il o) & A9ld o+ = gl

1272] sielel| = A A2 e e sy e a1l
abo] # = E T o BFFe TulgALE AHEA S
e 2] $3E Hola qlglen oo yhihA el o]
7te 2 «izis|e] Ingalls™ 4 Severn®2| Atz o 2|6
+ AAE v, 9 ] ¥4l 38k Lewes
£ Fhake] wrek-Aaksbw A kA g A F o) F
5 5ol =g el 558 FAUd T Faabd
oo} oo Fof 4] Al wle gbfgeo] uhEe]R]7] ¢
Hel o|u] Fuld 7] HA|gzb5e] hal LA Aol
Eal g o] dabA e 2 el dte] gltienz
Lewis¥e] Fa-2 epgtelz] 32 Aoz Axgch
Streeter” (F2 $3%2]) A 2Z: A7 ohe
dabeebg A2 sl gle] Hga) st zhe] £
Ho| fo|sta o] A7]8 F49 e FAAE A
+ 7 dv g3 FFdke 7lde] " FaEs
B o Fell ] 1272 vloleild fSA|IRH Y] FH-F2
2 gzdge] gase] A3 Smme] Apghufoel] o g
Dickson'®2] #|&at frebeldd ed bSaa =2 13
TrA % 7S $Ewle] 2F ANFeq odad=a K
& Ao Feliute] IG5 dAsle] Hoghe] ghEe
A & Streeter 2 Aeo)g £7E wglth

2 o Fol el glaladae 13704 ahlE ] F4 ¢
2 Es| 55077 o| o= Streeter”, 147-2] ¥
olef| 4] o] 2]7|ef] w]gle] FpAA] Ful} Fo}E
F5A2 zhle] gk AlE Felde & 9E 448
I Severn®, =Y A ZT7 22 Tabsle He] 36216

Al Fhabe| zr|bek—

), 2 o] bl e Y82 ¥ad
Az} 2] of o) s 2 YA Egloe e wek
of 2dled = o] ool LiFell wS3 7], 157
A EF3 7 vrebt 1T F§ el gt s St
of AA4e| gle{ybrfn ¥ Ee] glej*d 4] E ol g}
dz e £1E Xy

Severn® 17F¢ ol 29 JuWdgF+2F 33 4 A 9}
THAZ 2T 4 A =ed 2 rEe] 5e FHel 3
el z, FolAlPge] e EEe] Fo =da
TAHe 7 wijdEe] glon] A8 vigis 08
A F97 o =1F) Aol e}, HaAlEe Ak
o 22| AAHM L Hell ] B2 ¥ wln
7HEeu s 2 e8] d g 2HEHAY Fo] 4
=g Al719] A A "SRl dade 250t
wlebibe 728 B4 2bE dle] F8e] hsabech

Al 7| al abg Al e Ele K] zhA
4] [original hepatic diverticulum) £ 5¥ th3lo| 7=k
2 2lalgef 7} Ao g Bl sl ghEkg o] Fa 7k
A Zhe] vtz &R eivke A A H T}
azkelel d B ete] ghabatul g &4, olEe] dA
o] Thrd AFdohe A4l E e Frlx] 7ol
At T FAF ¢l EZ g £ oo
Al 2000 F ERF5 8] A M2 dile] dRME
o WEe| ol7] A2l o] Fe] A A G 2R
Aftghe|e] ohebd 4, e e dalse A
o] s Fake| FpdE Subdeles A7E Y
53 Az g2 THA L g3 F5 o I3
@A 7h b gy el wb=A] Adche A
Az e| zhiigte g Falel oidl FEHg 9%
& 5 AlAHbeba Ao,

Phehatal siete] A]ZEle A7) cfdled S o
5 F32 ¢l Bloom®2 40 mm v el 4 7] 5ol 4
Fhfstte 2o et #4dE qla=Ecgan shee
Streeter*= 18704 el d@egfe Weirls
hfstste 2o EL HAsy o]l Al LdE
AR chn Fasid et o £78 238 o|H 472
B EahFsl el b4 (original hepatic diver-
ticulum) 3 #1535} (hepatic duct) 2 28+ 7h4 2 2 2]
o] 5 g 2 Fals]e] B ol Fef|a] Kyl vlejte] Hakl
535 A ghE S Az Y E 7
=5 o] 317 gl

— 399 —



— e g 2] gl 2] ] o oA|24 s 4 F 1900—

ZHE L wol7] 8] elale} gl AEFoz vept
el x wlelr|g] zhababebel] glojs 2 2)2)z} of - 2
& 7oz AzEglel, o]l o] Al7]ele Fhazs] ok
FFE ofe} 4k Fel U= sgtaz5H 23
Tk Al o] & G Fol vFo] o]slE &
glen] Aolefl4 = eb Arls] vl# Fe] Fha g
A4 9 HHFTFel gle] ZldEr) DEFAE e 7l
2 Aoz AztEch 53 shyghle] Al4e] o] Fefz
£ A17le] g AMZAE g} Buksle AL o] 47
8] Zhgole] »|i5e] S Zhdistte 20| FalHRgF
= kb # 4 A et

o] A3} FhE el wiolr]e] 7} BRE 53 S04
gl FhAde] FFH A FEle] FpAA Y ok Frlet
HabA 52 25]e] o) Fo{]n] ZHe| 4zts|a bl
#wl gge] MAslE He|del, efaf el Fof A
w4 shilA e qigde| skAdsln Heol|HH o= 9
Mol 7154 o) E 4] 4939 A s} ubFo]A]7] 4]
25l Halz e o] 4 Fo| o4, T4
2} o Bo] MciH ] chaa) | Frfile] S4lso
Halsid e dRFddy F25 7lalH 5o o4 T2
2 75 A=E 3 s Aolr|ddalA] Z&EH A
= b= qlel, ey AlANe] ARAlgE Aol Sl
gog & g A7 Hadlelet s

2 e

Streeter d2l-7 12004 23712 ciLads 187
ol i g thabo 2 wjo}]zhe) e whede] gk 3
4 e o g e AEE |l

Ao, 1279 wielell HAMENE HFHAHE A
o] 8} Sof 7l M| EAT o 5] 8] M EEe| HA
e A ake] FAEGle} o] F TR AZE wlE
4t g 34 sle] YT 24709 E A ST 18T
Fefl A= AEabe] 20%0 il 272 A AEsich

L, 7habe zgo] chdaled o] oA o} Aol g
Alolef £l A5ked, 127004 Al HaTas)
vhglAeo] Soie g BghE]n S-S faue] A4ds
F FHSA A Ye] NP F5le] oz dAE
= HAE A 1670 ol2 vjolrleil Mg Helz s
A 5o},

A, g s 217 ol Bl ol Ao T4

Az Aol o4l FHAAMNZE] LFHHH, HE
ZHe 2ke g walebe Asbbal o] 2]5led 345
o] o] B Zl4AlAo] vt} Higle] AN Y
e},

o, ZHHLe 1674 AE vep 1780 4
¥ =l F4o] dejvir -5 Wkt il 2 A4
o] 8] W7o} FhH Ao o M B2 A AR,

H

Ho

#

1) Severn CB: A morphological study of the develop-
ment of the human liver: I Development of the
hepatic  diverticulum, Am [ Awnal 131:133- 158,
1972

2 Streeter GL: Development korizons in hwman em-
bryos, Description of age group XI, 13-20 somieles,
and age group X1, 21-29 somites. Confrib Embryol
Carneg fnstn. 30:211-245, 1942

31 Streeter GL: Developmental horizons in hwman em-
bryos. Descriplion of age group X, embryos 4 or &
mm long and age growp X1V, period of indenfation
of lems vesicle, Contrib Embryol Carneg Instn 31:27
-63, 1945

4) Streeter GL: Developwental horizons in hwman em-
bevirs, Description of age groups XV, XVI XVII, and
XV, being the thivd fssue of a swrvey of the
Carnegie Callection. Contrib Embrvol Carneg Insin
32:133-203, 1948

R) Streeter GL: Developmenial hovizons in huwman ém-
bryos, Description of age groups XIX, XX, XXT XXII,
and XXII, being the fifth issue of a swrvey af the
Carnegie Collection. Contrib Embryol Carneg Instn
Fd:1ah-1596, 1951

6) O'Rahilly R: Guide to the staging of huwman embryo,
Anat Anz 130:556-559, 1972

7) Ingalls NW: A contribution of the embrwology of the
lver and vascular syslem tn man. Anal Rec 2:338
-34d, 1908

8) Severn CB: A morphological study of the develap
ment of the hman liver: 1. Establishment of liver
parenchyma, extrahepatic  ducts  and  associated
venows channels. Am | Anat 133:85-108, 1972

9) Lewis FT: The question of stnusoid. Anat Anz 25:
261-279, 1904

100 Dickson ADx The develofment of the ductus vemosus
in man and goal. | Anat 91:358-368, 1957

— 400 —



S

1) A3l =2 Abgeebe] F42 24 g &
Haty bk, s Eelo) ) 25:017-126, 1984
1Z) Bloom W: The embrogenesis of hwman bile capil-
laves and ducts. Am J Anat 36-451-465, 1926

= Abstract —

Embryogensis of Human Liver

Woong Kim, M.I) and Je . Chi, M.D.

Department of Pathology, Seaw!l National
Cniversity College of Medicine

The morphologic development of the liver in the
embryonic period is described in serial sections of 13
human embryvos representative of Horizons 12 to 23

In the earliest specimen of horizon 12, the liver is seen
as branching cord of endodermal cells originating from
the hepatic diverticulum and invading inte the loose
stroma of septum transversum, transforming the sur-
rounding stromal cells into primitive blood spaces and
blood cells. Thereafter, the parenchymal cells rapidly

A AT AR Ahake] 27 Hbg—

proliferated so that the size of the organ was reaching a
fifth of the CR length in horizon 23.

The vascular system of the liver was in a symmetric
configuration in horizon 12, which is composed of um-
bilical and vitelline veins and hepatocardiac channels on
both sides. The evolution of the vascular system in-
cludes intergration of the vitelline veins into the portal
vein, obliteration of the right umbilical vein and left
hepatocardiac channel, and creation of the ductus
VENOsus,

The intrahepatic biliary tract is found to be formed
by the “in situ transformation” mechanism, which
involves transformation of the parenchymal cells, ad-
jacent to the fibrous tissue surrounding the portal and
umbilical veins, to networks of cuboidal epithelial cells
lining the ductal lumen. These intrahepatic duct svsterns
were found to communicate with the extrahepatic
svstem at the porta hepatis.
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