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Table 1. Data of autopsy case.
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MRFERIC L DB O NI 2 FIOEKER (£1) &
AN YIRR & NI R FIRER 35 B (Basedow 3% 11
B, ABMEERIRRRAK 4 B, TEIRAREE 10 £, PLEDE 10 A1)
(£2) Th3, URFRBEEBFOCELE DL
YOWCREL, 6tk 5EELIAD & D2, FER
DL NFEETENFIT Lz 2 ~5FEMEEL
7z, BIRE, SAEHIRGIE b 2R E 72203 A IZE %
SEEVRaEn b0 AW, MBI LY I AE (LU
T Ca fH & #8) ik HIARHI Tt 4 FIDE Ca IMHE %k
SIEHEBICH 0 A BIR A OWRTE ik £ TERER

Case Age (year) Sex ;I;ngrgtld(g) Cause of death MCD (N/mm?)
1 01 DAY M 1.0 Respiratory distress 54.0
2 0 6 DAY M 0.9 Respiratory distress 32.1
3 0 2 DAY M 1.3 Cardiac anomaly 40.3
4 2 F 4 Subdural hemorrhage 25.0
5 3 F 3 Malignant lymphoma 21.0
6 8 F 7 Leukemia 15.2
7 17 M 24 Aplastic anemia 7.7
8 19 M 23 Neuroblastoma 8.0
9 24 F 21 Aplastic anemia 8.4

10 30 F 12 Leukemia 7.8
11 35 M 17 Leukemia 10.6
12 36 F 14 Hepatitis 8.5
(13) 36 M 8 Brain tumor 28.1
14 36 M 18 Cardiac failuar 9.1
(15) 41 M 14 Myocardial infarction 18.0
16 42 M 12 Leukemia 9.6
(17) 47 M 16 Hepatic cancer 25.0
18 49 M 13 Gastric cancer 10.3
19 56 M 16 Renal cancer 8.2
20 56 M 12 Gastric cancer 9.0
21 58 M 13 Cirrhosis 8.3
22 59 M 9 Bladder cancer 11.7
23 59 M 15 Biliary cirrhosis 10.5
24 62 M 20 Rectal cancer 8.1
25 68 M 13 Choledochal cancer 9.3
26 68 M 10 Leukemia 10.9
27 69 F 11 Traffic accident 8.8
28 71 M 24 Rectal cancer 12.6
29 75 M 20 Myocardial infarction 11.1
30 75 F 12 Diabetes 9.0
31 77 M 26 Lung cancer 10.8
(32) 78 F 13 Myocardial infarction 23.8

MCD, mean of C-cell density; ( ), case of hypercalcemia
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Hot:, LBIMECT ERELFBEIES o7,
BRI WBEFE R LY Vi TH
E, BHZEL 4~5mm I &I LERE R & U
BRI L (1), SEBF2HEOZ L85
74 VREL N, 4 pm OEEETIVIR &2 B
TOUEREL, ¥ F VBHAT A4 K275 AT L.,
#ef8)¥ Sternberger & D HEDIZHEY, peroxidase-
antiperoxidase # f /| L 72 unlabeled antibody
enzyme method (BLF PAPH: LBE) %1T-72. 1)
Birs5 7 4 YHIRIC 3 %iRBRILATEAZ 105, 2)
10% normal sheep serum # 304>, 3) —&FifA (anti
human CT rabbit serum) % 304, 4) =¥tk
(antirabbit sheep serum) % 30 4%, 5) peroxidase-
antiperoxidase complex rabbit serum % 30 43,
moist chamber H, ERTZhZhKIGS 72, M
Fv'hd Immlok # (USA) Db D 2BV, &K
ISHEEIERTIE pHO.01M U ~ERREYE (LT PBS L#g)
TEHEL 72, 26X 0.005% BEREAEMS, Y7 3
S RF YRGS ~10 BFEEE, AFAT) -
TR ER, Bk, HAL, XEEMBECHEL L.
RIGEREMER, BMEREE LT MCT flodlk % ERE

Table 2. Data of pathological case.
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Fig.1 Shematic illustration of transverse section
(from case 16). R, right lobe; L, left lobe; S,
isthmus or pyramidal lobe; 1~10, fraction
number.

Case Age(year) Sex Thyrold MCD

weight(g) (N/mm?)

Thyrold MCD

Case Age (year) Sex weight(g) (N/mm?)

Basedow’s disease

1 29 F 48 6.9
2 31 F 62 6.7
3 40 F 50 2.4
4 30 F 36 5.3
5 23 F 44 17.5
6 15 M 44 105.4
7 18 F 42 14.3
8 20 M 50 9.7
9 30 F 73 3.4
10 18 F 26 3.1
11 26 M 57 11.3
Chronic thyroiditis
1 46 F 48 R&L 12.9
2 62 M 16 R 44.9
3 55 F 18 L 4.7
4 74 F 39R&L 8.3

Thyroid adenoma

1 52 F 20R 4.1
2 32 F 18L 2.8
3 32 F 16 R 4.2
4 35 F 15R 4.5
5 44 F 9R 6.4
6 61 F 11L 12.0
7 56 F 12R 3.7
8 53 F 14L 6.7
9 63 F 10L 12.5
10 68 M 8R 18.4
Thyroid carcinoma
1 57 F 16 R 12.9
2 29 F 11R 4.2
3 33 F 20 R 4.7
4 54 F 12R 3.7
5 41 F 14L 4.3
6 72 F 13L 6.1
7 63 M 12L 3.4
8 46 F 8L 2.4
9 58 F 10R 11.6
10 55 M 14R 2.0

MCD, mean of C-cell density; R, right lobe; L, left lebe
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Fig.2 Morphometory of C-cell density

[, section 1 X1 mm ; M. section containing C-cell.

mean of C-cell density :<tota1 C-cell number *)

N * K
*; total Cell number in each case, ««; total sec-
tion number containing C-cell in each case.
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Fig. 3. The site of C-cell distribution of autopsy case

M, upper third of lateral lobe ; @, middle third of lateral lobe : ;® L, lower third of lateral lobe ;
E#E4, left lobe ; T, right lobe ; ——, portion of maximal C-cell density.
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Fig. 4. An example of horizontal mapping of C-cell distribution (from Case 16)
©. right lobe ; @, left lobe: each dot represents cell density & location.
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Fig.5 Mean of C-cell density of autopsy cases
o, case of hypercalcemia.

1. Fi&ER
CHiFOSFMESIIFERECHFT, —RUTEEN
% < (photo 1 a), 3BIOFHEEIL 42.1 {H/mm*T
Hot:, CHiFIE D0 bR EERT 2,07
LS, BiRERL TR oD, ESRRETIERL
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TR, 9.6 B/ mm?T, FAERE, S/NEBHLE
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CHROIABEBRIFIRFRBBELERTH-
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fB/mm? & LR E 5 o e S BERE (case 7.8) LA
BLOMUIEEOERBED N oTz, BER B
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29.7F L DEMo7z, Case 613 15 FDEFT, CHl
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case n,
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Fig.6 The site of C-cell distribution in Basedow’s
disease (@ upper third of lateral lobe ; ), middle
third of lateral lobe ; @, lower third of lateral
lobe ; 7, right lobe ; B, left lobe.
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Fig.7 The site of C-cell distribution in chronic
thyroiditis @) , upper third of lateral lobe;@,
middle third of lateral lobe ;{®, Lower third of
lateral lobe ; 1, right lobe ; gi#%, left lobe.
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Fig.8 The site of C-cell distribution in thyroid
adenoma (), upper third of lateral lobe ; @,
middle third of lateral lobe ;(®, lower third of
lateral lobe:; "1, right lobe ; &5, left lobe;
}—, tumor sperad in lobe. '
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Fig. 9 The site of C-cell distribution in thyroid
carcinoma (@), upper third of lateral lobe; (),
middle third of lateral lobe ; ®, lower third of
lateral lobe ; "1, right lobe ; 8%, left lobe;
}—, tumor spread in lobe.
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fo. BB LUEAIR VTR Y CHIEED SMEE L iER
OHWENLDELERDH-oTHD, case 5 2R £
FloBmERI CT BiEfias@Eooh, 035U Y
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MR — R I CHEE A e o Fe s, 9 Bl 34
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(photo 8 ¢ ).
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Fig.10 Mean of C-cell density in pathological
cases.
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KIROFEE > T CHlENFRBANTHEL TY
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O CHlEE—EEDICED - L LT3, CHllao
HEBBHERCBLTEL» LI »iFEND Y,
HAEREBRATEFRBOKAE SPEENREL D2
B, ThAREEOEZRBRL T30 LAV L
BT, CHEOENSEERCEHTS Z ik
THEEEIE S, MIED CT {EIRHTER THE <20, I
ELBREATEE0DbRTB 0, HEEkd s
BOR, NRIROEF| % - 7z CHIRROBEERER,
CHIDBAFEEEKRT 2O LEbh s, CHilgD
BFEI DT ik Delellis ¥ 03 M MCT O FIR
BREMEL, NHE, EEMR T CHROBERMES» S
MCT = #E 3 2B %% L, neoplasia DORIER &
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B|RLTW3, %7, Liungberg 5 Livolsi &, i
HCallEMICH 1T 2 CHIEOBBREREL TK
D, CHIROBIRES/NRROBFIDTED b iz &
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RLTWz, FER, & CallFEFIBITZ I 50|,
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BV ERRT W B2, Delellis 5 DI5E L, FiEM
MCT D FREE 2 HA L T8 D, MCT ORAEZHIE
Lk ECOFRRTHY, & Ca MIEFCHEMEL K CHE
BoBEEREESC MCT ORE LBEESI 2 2 i
BERERHS, 7277, Zho0 CHREBRORIE
EWIZERLTE Y, BEROLEL L EREENATR
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2o TZOBBROGRERBLELN, RARTY—
HOER TRITFNCERIEZK L b o REGE@BoR.
Gibson 5% & 30 Bl O FHMFIRRD 6 FlicE# D C
R s S5 “C cell nodule” (CHIIIERER) 2R
Sl LTBY, Zhsd “C cell nodule” i neo-
plasia £ >3 & 0 ¥, Ca{REBHIZBEEL - f# >
BRTE LV ERRT WD, F-BERHS 208
o7 CHIBBAZRR R FHEL TV 530 EFHLRAROD
—ERT1E Gibson 5Dv>3 C cell nodule *HE LR
7eds, BEMTHY, R CHREELNRLEOER
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FRBRRE L OB Iz B W T, BFIWE Ca MEDIEMN
E CHifRDE4E 2D TE D, Livolsi 5% 3D
Basedow i #8E L, CHEOFTEOHEMIRD X
oz, 1HIEE CallEEF Tl LEHELT
Wb, BEFEOME L 11FITH, MEioMmE Ca fEiX
2RIEREBEEICH - 708, C HlEE 5B W THEE,
BMABEOFIFEE L DE L (case 5~8, casell),
case 5~ 7 TIBHROFFRNED 54, ) b case
6 XA R % R LT\, KA B9 48 Filo) Bk
RESEETIEEOME CT EXHIEL, FEOLRER
LT e BEL T3, EFOSEREL-FlIZMm
BCTHEORERENTWEN DT, Fhzflid 40
#ID Basedow BREIZDOWTHIELz L =5,
R EOFIC BT, ERMED 10 FL L2 R EES
BED SN, FHET 184.2 pg/ml & EHE ADFHE
91.2pg/ml L D Ehote, FRBALE Y ZBO
turn over # T E® 3 Z LHHI SN TE D, BRER
BEETUEETIR, B CalEEHESHILNH2 I L3S
KT, g/Care 5F Ty bZBLWTH A T Fy >
BE5#0 CT 2WAERBHEL T3, FRREEET
EEI B T2 CHfREMEORRICEL T3, Caff
HENL-EENRECLI2bDLFEEALY, &
CalllfEZ bVl b BB BERETRT O
bHh, FOXHHTREBLETH 3,

BB A B 2 CHIRWEE L Tik, Livolsi
S 4 PAEREL T35, CHilgOBAERRIZER
HehTwiwn, FEOBRRLI 405 24,
CHllaD AFRBO IZ &M b > TERR 2R
o, FO53B 1HIZ U E AMER, o 1 FIIEEER
THot, BEMER, TEABRCrrbS TBERK
BRT C ERFAREH, B0 2605 Fh b BEH
ELBERERERPoZ L, F0E CafEidn
TRHYEHTHo7eZ kD, BHEFRIRE BT 2
C il DB 1 B E % KB U REE, BB
BRIGHEEE cHEEE RS,

JfE (adenoma) #H ¥ 2 HRIRD CHilgIz DWW T
i, FaA LG <, Livolsi 52 3HlICB W THE
BRSO FRRES I, CHlgnE»cRoNnzE
HHEL T304 THS. EEOWRETI, WIRE
1053 ~T, BENI CHlgEe{AvonT, JEE
BEHFRBERCTPTYEE TRRABLIVERCE
ol s, ~EHOEF TR EHD bOBSR 5N,
PREEDZIZRIEO2AEE 5D 26T, REZIOE
ek FRBR A LE . CHifESBH 5N, E-IER

i

B DML % L S e I & 2 CHllfE s %
BELTWBHDLHD, HlhdEREEEPOIR
B E Bbht, CHROMANE, BERDBE A D »
BSbhhi:, [IiE Ca @iz 2BEETHY, BREO—IE
Bl a5t CHROBHEE, BEOHKTICH >
FHEFC L 2REEEELBEbhs,
FLEEEESIC B3V T b, EEHRRERERC C il
BNEH N, REG LFERK, FHEERRARLIOVE
B E» o Tods, —EOESITIREARL O EELR
THLOMNRONL, RLAKRDOD LRI, RIEER
Mz CT Btifas &< B s R v > DI L
AP X TIEH 22 CT B R0 o h
722 L ThH3B, MCT RERERSMEO Mk E,
BN CT BiEfianRoni- b v i@EI 2o
7243, 2 < BSE Calmettes 54042, CT BEMiz: ¢
“poorly differentiated follicular carcinoma” %¥3%
L, MOBER & OLER{T-oTBh, LEREE:
o RS T, RERRERIC CT Bk EBH
FIBU TR LB L T2, FRLEMND
BB, BEORE L 10 OFLERES T,
9@z CT Bl BEBN D o nNTE D, B
BAOILER, ®IR, WERZThoBHERTHR
iz b, BICRBEROUHTIC»rb 5 TRES M,
CT BRI, Hizh b EFR FRBRER O F R
ZEET S CREEHHIE3 X I, BHEEAO
BB aMcmoonlz, £V v FEBER
RLEL 2B TREBERFC b THRns
CT BEMENBREES ., 2 o= EvT
nyEtETho7, 2hod CT BEMEOERIET
BETH 20, EMEICIEU TEED CHla»ntHFEL T
VB ER—RICE 2L, BRERPICY CT BiEE
BEEDLZ oo, MR CT EEirE T 2
e 2 REtES R E NS, L2 L, CHIl &8
et Rl REORERBN SRR >TED, 20
LI RMEMBERCELD LEZ DI LICIHRMBD
%, Kameda 5*Viz RO FREO C #AE W immuno-
reactive thyroglobulin # RVl L 7z r8EL, 25
S CRlERED M L EMRI L
B2 EHmLTB 02, BLicBEL 2o &) 2ililEs
BE5 LT3 e3hid, B4 CT BIEMias BT
LTW3ZELHEETELN, »hrdEL 23EE—
BEETEZ S »IMENDH 5. Ljungberg
549k 1983 ££ 12 “compound  follicular-parafolli-
cular thyroid carcinoma” &> 3 B8k 2 ER % Fk
L, % #0 A thyroglobulin & [& BF i somato-
statin » % \» & neurotensin # RVWH L Tw3, CT
B MBI T 5 h & »o7: 28, somatostatin,
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neurotensin i3 MCT ICRwWHah Twa Il th b,
%o 13RI R A & REFIC CHEREMBES L Tw 3
LRL TV 3, BEREOBRELLESTER, BRSO
CTHHEMBER -K P BREEET ok,
Ljungberg & OER & 13, BICHBREEDEHSERL
T ERVO»H LR, Ljungberg 5D & 512
EEOFRERMEEEEICKkDL I L LTETH S
55, & BICEEMRERAT LERIOEMRE RS,

] ]

FERDS B E TOMBMFRNCEED 2 EIMR

FORER 32 il &, SMEHICHTER & N7 FRRYERIRAR 35 41
(Basedow J%, 1BMEFIRARE, REUARE, LIS
DL TS EEE & FR, BRIUEERICE ) CHIlR
PHENICEHEL, EXFRRcET 5 CHREOSH
ko CEEES L URNFRIRICBIT S Zh o DEE
2REIL, DEOERER.

1. EHE bRRRICE T CHaE, BRIRAIE
OEPEEFRBEOE ST, BRNOHRL D ICEHL
TR SN, ZOFHBEH LG Ca M X >
THRESNT, BYRRBECB LT LIZIZEKET
Holz.

2. CHIEOEEIZZDER L EHEK LS
L, BRBIORABC B 2 FEEEIX 9.6/mm*Th
D, BFSZFRELPPLHEL, FHER (42.1/mm?)
B & OE Ca IERF (23.7/mm?) IZRABZILLEE
IZE o7z, Basedow 9%, 1B FRIRA CIZ TR
TEEOERIZA R 51288, —EDOEFNRARED
¥ EREL FEh b bOnRE s, RITIRES,
LIEBEAOFEHBERF 2N T.6/mm?, 5.5/mm?
v, BRREABEDEHEE L LERIEL T,
—MOER THEAHEOFE Lz b2 bOVRSN
12,

3. CHINUIE, BUARRABECRERATE I IS M IC
wANEEE R L TR, ERBLUECa
MAEF T, Ui U g sget, 3R, RS 2 2 L,
B OIREE & £ 2 o iz CHIBEDBRE I, AP
D—ERTRFTRIG, %7- Basedow 9&, B FIRB R D
—EREN T O E AR, DRRBRIE, FLIEESIO —ER
Pl iz Ao, CHREEORVHIIZIZF—HL
Tz,

4. BEHBC OV TR, RUIESOBERREC
CT BiMilus 38 & v o 7o oS, FLEARO 10 Fld
9Bhc, s s CT MRS Rl ICIBTE L T
EH S, VY AHOEBERTICObTLRN SR
LINCY (A

PEoERL D, CHME R EVTIZIZ—

EDORHMOH23HMEFRL, TOAHERE CHRD
BECECHELTW b EHEES AL, FERC
B3 CHIBOBFRE, Ca#cBELEEE
Wb rErxohd, BRNCHLECallfER
Basedow R B W TAFKERT 2 E RN TFHEE N,
Cafi#f & CHilRDERELEENRB NI, Ehk
fE, BB E-ERBIZBLTYH, EEZELCT,
CHIMDS RIS EET 3 Z LN TFEsh, CHED
A, FEEDOEE 2SI psibe/, LisioTC
HARE @A B MCT ORIEERE L LTDAL S
¥, FEOELXORBICBLTEREINZ I LS
p ol EEBNIZ BT 5 CT B B ¥E,
B & OHMEDOFREREBS TR E N8, 5K
Fi~REHELRbNh 3,

# 2
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Photo. la C-cells in neonatal case (case 1). Clear
cut distribution of C-cells is observed. Stained
by immunoperoxidase for calcitnon, methylgreen
counter stain (CT-MG). (X24)

Photo.1b The same as the case in Photo la, C-
cells conglomerate as a small cluster and a ringed
form. Dark to pale stained C-cells are observed.
CT-MG. (x120)

Photo.2 C-cells in infantile case (case 4). C-cell
density decreases compared with that of neonate.
CT-MG. (x48)

Photo.3 C-cells in adult case (case 16). Small
number of C-cells are found at the parafollicular
position. CT-MG. (X120)

Photo.4a C-cells in hypercalcemia (case 13).
Many C-cells are found at the parafollicular
position, CT-MG. (X48)

Photo. 4b The same as the case in Photo 4a. C-
cells conglomerate as a small cluster and a ringed
form like neonatal case. CT-MG. (X120)

Photo. 5a C-cells in Basedow’s disease (case 6).
Many C-cells are found as a small cluster and a
ringed form and dark to pale stained C-cells are
observed. CT-MG. (X64)

Photo.5b The same as the section in Photo 5a.
Stained by hematoxylin and eosin stain (H-E). (X
64)

Photo.6a C-cells in chronic thyroiditis (case 1).
C-cells conglomerate around the small follicles
and form small clusters. CT-MG. (X120)

Photo.6b The same as the section in Photo. 6a.
H-E. (X120)

Photo.7a  C-cells around thyroid adenoma (case
10). C-cells are found at the outer layer of
adenoma capsule and the pericapsular thyroid
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tissue. Arrow shows tumor side. CT-MG. (X CT-MG. (X120)

120) Photo. 8b The same as the section in Photo. 8a.
Photo. 7b  The same as the section in Photo. 7a. H-E (x120)

H-E. (x120) Photo. 8¢ The same as the case in Photo. 8a,
Photo.8a Immunoreactive calcitonin positive Immunoreactive calcitonin positive cell (1) in

cells (1) within thyroid carcinoma (case 6). metastatic lesion of neck lymphnode. CT-MG.

They are located singly among carcinoma cells. (X 240)

A Study on C-cell Distribution & Density in Normal and Pathological Human Thyroid Glands
by Immunoperoxidase Method Shintaro Terahata, Clinical Pathology (Central Clinical
laboratory of the Hospital, Director: Prof. F. Matsubara), School of Medicine, Kanazawa Univer-
sity, Kanazawa, 920 — J. Juzen Med. Soc., 93, 112—126 (1984)

Key words: Thyroid C-cell, Hyperplasia, Thyroid disease, Calcitonin, Immunoperoxidase
method
Abstract

C-cell distribution and density in the entire transverse sections of the thyroid gland were
microscopically examined by immunoperoxidase method, on 32 autopsy thyroid glands without
any particular disease and on 35 pathological thyroid glands surgically removed. C-cells were
mostly found at the junction of the upper and middle thirds of the lateral lobes in the autopsy
glands and densely distributed in the central portion, regardless of the ages or hypercalcemia of
the patients. Similar tendency to these observations was also seen in the pathological glands.
C-cell density in neonates and hypercalcemia was significantly higher than that in adults which
showed slightly higher one in men than in women. No significant differences in the average
density of C-cell were observed among the normal adult group, Basedow’s disease and chronic
thyroiditis, except some cases with higher averages. However, the glands containing follicular
adenoma and papillary carcinoma exhibited signicantly lower values of density than those in the
normal adult group with exceptionally high one in some cases. In the normal adult group, C-cells
were usually located solitarily in the parafollicular position and sometimes conglomerated. In
contrast with these, the C-cells in neonates and hypercalcemia were often distributed continually
or in a ring form or in a small cluster suggesting the pattern of hyperplastic process. This C-cell
hyperplasia was observed also in some pathlogical cases, such as Basedow’s disease, chronic
thyroiditis and others with high density of C-cells. Benign follicular adenoma did not contain
calcitonin positive cells while 9 cases of 10 papillary carcinoma showed them in the carcinoma
tissue, though small in number. In 2 of lymphnode metastasis examined, calcitonin positive cells
were rarely, if ever, observed. From the above results, C-cells in the thyroid glands appear to
show a characteristic pattern of distribution presumably related to the embyological develop-
ment of this cell. C-cell hyperplasia may occur not only as a preceding change of thyroid medul-
lary carcinoma, but also with a relation to calcium metabolism or as a reactive change against
destructive process of the gland itself, such as inflammatory or neoplastic conditions. Concer-
ning the origin of calcitonin positive cells observed within the carcinoma tissue, a differentiation
of carcinoma cells into calcitonin producing cells may be suggested but their details still remain

to be made clear. )




