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Atgrs] ghaas g4 shat sl debde
Agtezd, 4 3F4e & 5 ok FF AEE
(pharyngeal pouch)s)| 4 = #dte F3hab4de] v 54
e ge df9 AFA9 F&59e] FASA ¥ Fs
2, o F(EE)E A3 oHf 2d8A4 a4y T
Nug g@Aggep®, ghal 650 Fol 4w glF
(pharyngeal pouch)e]4] »l 44 Ultimobranchial
bodyelnx ¥ = lateral component 7} 3 24
gAgk ghad & o Fd G54 A 93 A2 Tl
calcitonin & 2] & 4= C-cell o] Rl o= glejo,

Fharal e] wbdel] oA e 2047 2NH FE 0 F
¢ Carnegie ol F-4£7F F4¢° s¢ «dF7 A=
P At ez 5 FAAE AR AET A
S7F @@ 3 oo lateral thyroid 24 median thyroid
component 2] FAle] o $2 o Frt AFTHAS L
Bvk Abghel glefAl, W4 278 ool wbabs]
ofel] o] 27| 7ha] 2] A FA FHAE F UL FFU
Al o] 2, S|4 Streeter 2| *“developmental
horizon®"7} @ o =te} Welg 753 S L FA
& zHarAel g S E 4 dE el

AL Aghs] sfel ¥ wiepellq AL WA
8] =g Fejthal gad Eel, due =2 g8
Fol& el Mz £ dFE AHtgd

e Wy

P oshdbe] A4y AR dd Alsle] Algal 470
A 1057428 el 3 E7)2] ee} 20d]3} A-EHE
& g a el ftadd F58 F4 $34 =

A <1985 3% 269

Bl-2t M 8-% H 2

14T 8 4256 o] 2 80d = 2 100918 3FAHA
& ZFetalen saabgcp(Table 1), d& nlol
Al 204 4] el A AL A A FA4AY A
A7k 4pm S 2 fdFH o2 FwEe] 7|43 (refere-
nce point)& whekAloll4 4 FHdez of g}
e} olejtessd 2 e 2ebd ATAYE ¢ ddeh
(Fig. 1), W% 1455 4237428 wfeliz 1A =
28 HH-i delx ¢|F 260l FAE A H59
& wE Eol st FAFGE . Hrldle Fa 4da
Zide] Foutsl &l EiebaA wsted, AsbgE st
HeleolE 4913 9 S48 S3babdeld F4s9]
AF ¥ d9ddd cle EFAEcL olEE FEF
(crown-rump length)«] =z} We ¥ & &g
a ol fd EAda] f4E Aeddide 2L 2
T hematoxylin 9 eosin 58 42 2o Fado
HoE AAsEdd,

TE PAT REE Z2A A4 =AY T2 F
Hals 3H 2 rm, 448 TE2EE L) A X8 8
B W odg 2) X2 94 3) 2d H4Y 4) £4H7E

Table 1. Materials used in this study

Geatational age(weeks) No. of case

-~ 4 1
5~ 8 12
9~14 10
18~22 14
23~27 24

28~32 22
3 —37 10
38 ~—41 9
Total 100
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Median thyroid

Pharyngeal pouch o rgans

S5 WK

47

Each number indicates those of

serial sectians

Fie. 1. Schematic reconstruction of thyroid tissue.

FTAHLE Hgtn, F392 FAd4LE  definite
thyroid 7} |4si7 o], & 83 olale 2| gk <
4= #14], lateral thyroid(ultimobranchial body),
A 8 FASS RAE 2gtm, ool Eele 7
AW H3had, Fae] o] melbx HAE
7 Bt o

Add FE 449FE A2 A E A0 E B4
7l #13he 6F4HE 105 7hA02] e} 5 25 6ok 3
44 4§ PAP(peroxidase-antiperoxidase comp-
lex)st antithyroglobulin antibody & s 51 o 3
TEAE A9t e Wyl & Dako s 419 A4 4
o )7 ghgic},

& & d 3

dEA] AW 2062 wfofel 4 2 gy AT

FE A9 Ak A44d Ay gE 38 T
slsli  qlfda(pharyngeal pouch organ)ie|
median thyroid component «f 2] 2) = AL LS
i

S 4ol wlA B & yFA9 g Fyol | 5]

TE TR Falg Fa4de e - g, T4
A HEZs Ad 4 Q7Y ey HEZEe]glel,

M 5Fedl= AFAY AdFdeld s Lo HF
A AFAA ¢ E Eede P4 YHY FEE u
dov daldens Fde Argtn 25 o 0.2x
0.1%0, 1 mm e}, o]ef] ¢lde} 7| % {pharyngeal
pouch organ)E& & 4 glgleh, Wy 65 o2
5l (lobe)s] wbgbe] & ashed b 4 B (isthmus) =2
A e Faelda, dFehe] QdAL g & ol &
v, JFo= N ALZ T4k 2F 254 pe-
dicle & ol a glgdct. =7y 2399 220 g f~
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GESTATIONAL AGE (WEEKS)

10 14 8 -ul

4 B
1. GEMERAL APPEARANCE |
Spherical I
filobat ion

2 CELL AMPPANGEMEMT

Two cell cords
[mterconnact ing
conplax pattern

‘ 3., FOLLICLE FORMATION
d. COLLOED CORTER

‘ 5. LOBULATION

Fig, 2. Maturation of thyroid structure.

0.8mm4 1, 4Fe #e] 21 5+ F4 (vesicular)?
sles FHEx2 F43 cord, sheet v} ribbon & d-4

el eh, 75 & lateral component #} median compo-

nent o] Frajalm gla AL HE2E g W3 "
F4 542 HEAE AL G4 FAFY AE
4t(cell cord)& o] R 3lvk. Bieli o] o] b4
AdF§ Feidt T4 dFLz2e T L2 Y
izl f4l3gl FAle] gt AEEE AEZ4E 9
RAE 2 A2 ddse] HGr = dd 249
do| F2 Aol $21she M Z 4o clear zone
+ wlEe] A3H(lacuna)d =lEZlE FHAu 4=f
Hela] gx giie] F5I A FAe] HadA
ygleh 95l 43 el 25 St AlA A
ql )7 Ao iajee, WS Fe 444
gl o X7} wo]z] A2,

antithyroglobulin antibody & ¢| §5F =43t
Y Az 66498 e ool M He] A A FEA 4 kE
+ 3oz <oF 10998 okl A e FdEFEE
A4F& 7hAlE AeE 4 as o o (plate 19, 20),

10500 = WA 4 g of %, solid nest ¥ oJajfel ¥
ozl M| ZAbEe] Fale] Heli glon o] Wl
4 e] W5 Halglch, AN AEEE 105 A o}
Az A4 93 ¥ FNI 2448 M 23S
wyeh 145 = Al 270 oS A3ed w44
A Ed2et ol R 3=, oA zhak4 AsAL A
HAEFE o|Re|Fon add Axle 4E7 e
7l A1l X2 27 50 pme] 58] 3L AE
el 2 glzm mALE A Bl drlE A

7% stz WdAxzEL wle] +EHoln 42
8 FH e EaEe v b FFUFY 2w
& o 44 e P g

W8 14T o] Fell= T2 kgl Apole] e wiH
s gadelgd el 18Fele AF4 FHA Hd
A3t Sz 21FdE E HE2 FE E2QAF
o e|m s« 2HE 222 o T 3 S 3l
o e},

2450l = Helsk shful AL BTl & H &7
LEA FEHgn 285 olFe nAH Yol oK
&l 2] s 3] 2 wled ¥ T xs)(marginal scallopping)& ¥
ol dEBE gldel, 34FT o] Fel= A Al 2
Az g F2EF e F4cH(Fig. 2),

it=l 145 o] F9 A4 80«F 20%4] 16914
Wzbabade] el mEm 11%9 9«laH F4e] T4
e gyt

pyramidal lobe ¢] L lingual thyroid 52 =1 # e
A st E A=A g@arh FAE 4 ¢ oddd 18
Foll A 40F71=14] dl¢} 26+ F B9l 0.2g ¥ l.2g
22 fded dz} A7 FrhEle 49 o A At
A AGHe date] gle A AR dskich

| ot

Yoo Fe A AL dyre Fojtaq fFEE
Fall b4 4] EEE ol #fstaal shgl et

A5 AEEE 4T H 42T o] 27 #haA] ¥
224 2Ese glgded s3] 12,135 9 15,16, 17
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T4 wlekrk Zgs A gaer ¢lE o] Al7lelE e}
9 277 A4 AW E REAE P =23, L34
T ArE AT Tl FAAE el ¥ &)
ol o Al7lzb ghaa webe] W Fadl do)
2R o A9 AR g AL ol 2 $3g
o)l 1452} 1858 AE24 2 FAFASE 23
o oalglc

Ed ol 5L dYd 2 U A E A shed gl
A Melabsl Ralzt e, Wl 222 we} g
205 o] 32 e otell SloiH e wlmd YAY wWHE
Byl a2 o Fellef AT ALAE el et ghal 1
Al dellHE HHe] oo} WA ES B A2t
dderl, |52 Wl 25 FAajoe Jelyne
= oukA s FalsA e 24 oldst s,

oA FA Yty Aoz gy, 4
E: wigd W ¥ol, 4 4, Y Y4, F9HF
¥ B3t vh ol gL F49 Wil TEE L
FY AEA el 2 G AEF A48 4
F ookl el Fatt AR Qs ] Py,

ATAY AFY H34e] 343 o5 ¢ozy
Aa4de 3 FEE Y4sld Mol FYE o
Tozh 6FA S € s = Al gy S 4
Alghe dl=hzt elelel S350, oy Falom
H AR dFez2Ve HE HAFAA o] FF &4
Hedle g8 A gz, ol E g4 24 o) 3
gl wakd FEste Uabrt e sbelel A 2o,
el 2712 wielel glefd gl w4 252 W}y
3% 7lst({pharyngeal pouch organ)sl 3-zharal,
4 8 lateral thyroid & A4 Y3 24§ 7=
i vpepytm, 3kad W lateral component - z
AAe] THAZE e, AEHeonE o5 T
Wekzlzh el - B9l 2A gy AT 9o o
HA24 gl 5= gl& wZe|gc}, FAL g s
Sehe SRR PdEL F2RY 4L o) F
o] qbvid] 2 sE Ze] ol#s Helck. = b
dAe AFUE PHoz 4 F44ds ok Fue 4
Aol gleo] F4E TEYE + dgdeh 2Pz o
& A TR L AL 25 U5y g A4
i dwo] ¥,

lateral component &= o] 4 o] Fefl A 2 median
component 8} 4o Fte] qbs| gl o FEel4 4 &
A EA] Jelygel® 745 interfollicular cell &
-+ macrothyrocyte 5'9% 34 < 4le] o] %] indi
fferent tissue 24| o] < (implant)sl Foo| wfe} H-E5

che A& s ghejie,

A F714 el s Nabdddoel FH5e] b
Aol shEH glie AL olejg W4 Udgos
A Add ¢ e

G2 YL 9o A4 s g, o 3
A4 AE2 Fedg HEAEL FAd 3, 12,13
w58 el wha gle] Ralzl glAul 143 4o}
el g5l =g &4e] ngleh, o)« thyroglobu-
ling4ge] 428l 2122 A=s] = 125 Liodide 3 H-
leucine & o] &8k in vitro study'®e] 2)&ld 9~103
Al AE=1%2 non-iodinted protein & %49 m
1157 ¢ 4= 17~195 thyroglobulin & 44 91 c} %hc},
ol d 8] SEMES] 2 o]xle WS wlAly HEe
A2} ®iv]7 4 ale] g2 RER 3 golgi vesicle, apical
vesicle 3l dense material 2 gz 4z GJRs
FlEsa glet,

+ 9744 99294 44925 thyroglobulin &
o] % oF 10644 Aats i o) o) @
HoR AdzEAe] A RE WA E A8 5
ek Eak Olin 5(1970)¢] gk 4slats o F2
2L Qi3 E e Ao e 4ats] g,

wa Fr18 dobel] fleld HE HEE o Be v
W W 23 FE4(vesicular)s] ¥4 FA zhaA
T F MES) Fapstg ol A o M Ehe
adipe] gede Fuigde dF SA2 P},

dl e o)A Fwea Pagene o
Z1Edq Fuivla g Tk wdaAdd s YEm
2, dhe® fupaaly oF, HFaatseT Y aa
elAd A4 odT5E ddcste el g ate e 2
LIRS

2 oF

GE=gl dfel 8os obF 4Fel A d2FwhAl 10049 B
Wde s AFge o e o2 ey E FHed 2
dAg R A U FH2AE glatae] g AR
« 43+

1) ahardd dbeghe] 28 wWHE 40 2o median
pharyngeal wall &) 2| w|F2 epyic},

2) bl Al 6Tl ekgloez s olJ(fora-
men cecum)o| 4 AH-z2 o] FHMe glgich A
o= two cell cord & o] febrl ef 4 Al 7 AV E
Tl H3e A g7l kad v,

3) e A 9Fe] AE o xYYo| gatsg o A
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= Abstract=

Histological Observations on Human Thyroids
100 cases analysis of embryos and fetuses—

Eun Hee Suh, M.D., Seong Hoe Park, M.D.
and Je Geun Chi, M.D.

Department of Pathology, College of Medicine
Seowl National University

To evaluate the morphogenesis of the human thy-
roid, a histologic study was made based on 100
normal thyroids of human embryos and fetuses
ranging in age from 4 to 42 weeks of gestation.
The embryos were serially sectioned and fetuses
were examinated as an individual organ.

Following observations were made:

1) The first sign of thyroid primordium was
the spherical proliferation of median ventral pha-
ryngeal wall at the 4th week of development.

2) At the 6th week of gestation, the thyroid
differentiated into two lobes that were connected
by an isthmus, and was on the way of migration
to the definite position from the foramen cecum.

3) The developing thyroid consisted of two cell
cords, solid nests or interconnecting complex pat-
tern until 14 th week of gestation, when the entire
portion of thyroid was replaced by follicles of
variable size.

4) At the 9th week, the first follicle was rec-
ognizable at the periphery of the gland.

5) At the 14 th week, follicles were partly filled
with faintly eosinophilic colloid.

6) After the 18 th week of gestation, lobulation
of the thyroid parenchyme was a prominent fea-
ture.

7) After the 24 th week, large follicles with rich
colloid content are distributed through both supe-
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rficial and deep portions. And after the 34th was confirmed by PAP method, was first recogn-
week, maturation reached the general pattern of ized at the 10 th week of gestation.
adult thyroid.

8) The ability of thyroglobulin synthesis which Key Words: Development of thyroid.

Flate 1,

Plate 2.

Plate 3,

Plate 4.

FPlate 5,

Plate g,

Plate 7.

Legends for Plates

f th week embryo, sagittal section. The thyroid tizsue iz on the way to the anterior neck from
the foramen cecum. (H&E, x40)

fith week embryo, thransverse section. The thyroid becomes bilobed and is connected by isth-
mus. Two vessels are seen bilaterally. (H&E, »100)

fi th week embryo, sagittal section. Three round pharyngeal pouch organs surround the thyroid,
at the 4,6 & 11 o'clock direction. (H&E, x200)

7th week embryo, sagittal section. The lateral thyroid is located between the parathyroid
with clear cytoplasm and the median component which show two cell cords or ribbon shaped
arrangement. (H&E, =200)

7 th week embryo, sagittal section. Individual cell has nucleus with fine chromatin and abundant
essinophilic eytoplasm. (H&E, x400)

#th week embryo, transverse section. Paired thymic tissue is seen at the anterior to the thy-
roid. (H&E, =100)

Ath week embryo, transverse section. The thyroid shows more complex arrangement such as co-
rds, ribbona of their interconnecting pattern. Occasional lacunae are seen but are devoid of
follicles with central lumen. The amount of stroma is increased and becomes rich in vascularity.

(H&E, x200)

Plate 8. 8th week embryo, sagittal section. Two parathyroids with clear cytoplasm are demonstrated at

Plate 9,

Plate 10,

Plate 11,

Plate 12,

Plate 13,

Plate 14,

Plate 15,

Plate 16,

Plate 17,

Plate 18,

the left upper and lower poles. Lateral thyroid is no more discernible. (H&E, =200)

9th week fetus, transverse section. The amount of both parenchyma and stroma is increased,
(H&E, x40)

9th week fetus, transverse section, The primitive follicles without colloid start to appear for
the first time. (H&E, x200)

10 th week fetus, transverse section. Various structures are intermingled such as follicles with
central lumina, two cell cords, and interconnecting complex trabeculae, {H&E, = 200)

14 th week fetus, transverse section. Entire thyroid consists of small follicles with incomplete
lobulation, (H&E, x40)

14 th week fetus, transverse section. Some follicles contain faintly ecsinopihlic material sugge-
sting colloid. Follicular epithelial cells have vesicular nuclei which resemble those of papi-
llary carcinoma of the thyroid. {(H&E, < 200)

18 th week fetus. Lobulation by fibrous connective tissue septa becomes prominent.
(H&E, »100)

21st week fetus. Large follicles measuring about 25 gm in diameter are located peripherally
& smaller ones are aggregated in central area of the thyroid. (H&E, x=100)

24 th week fetus. Large follicles are evenly distributed both in the peripheral & central porti-
ons of the thyroid. (H&E, x1p0)

34 th week fetus Thyroid structure is fully matured, showing features that are indistinguisha-
ble from adult thyroid. (H&E, x100)

18 th week fetus. Thymic tissue is simultaneously seen at the left side of the thyroid,
(H&E, x40)
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Plnté 19, Positive stain for thyroglobulin in
PAP (thyroglobulin}, =400

Plate 20, Positive reaction of thyrocytes at gestation period of 10th week. PAP (thyroglohulin), x400.




