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1. FELALTICHEHRREBEOVLWTNICEWTSH, pI 5.5~8.04F1%(C 114KD band H
wiHEh, pI16.2LTFT®D 2band %< 4D band O EFMEEIRERICLYVER - 7.

2. TEBRRBSIVCBEEEDORIE#BPIRIEED zymogram (I densitometric
scanning (C& Y §98&IKD pattern 2L &HL 7.

3. "EEFYE, BREMEEEFREES SV BIEIIRED zymogram (£ band III
o X TT2EMNICEREULES  AFITEL pattern 2L &H L.

4. EXERRBARLEC-GREE LU ERY S ETEE band b THICRHS
hB3BEEDOKEMIRD pattern & LOHL 7.

5. RHRBELSIVEARTHE PI17.4~7.8® band X OFMHIEEMICEL pattern
ZL®LK. BTEZATEZAETONTEMNIIOK @ spot #1 band X OFUEHE
MICECLIEREEEEALOH, EBAECLIZERDON M- 1.

Esterases are among the most important lysosomal enzymes in thyroid follic-
ular cells, although their physiochemical characteristics are not well known. In
the present investigation, the zymogram patterns of a-naphthyl acetate esterase
(ANA-esterase), which is a non-specific esterase found in normal and patholog-
ical human thyroid follicular cells, were analyzed utilizing agarose isoelectric
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focusing (agarose IEF). ANA-esterase activities in the extracts were separated
into eleven bands ranging from pl 5.5 to 8.0. When compared with the zymo-

“gram patterns of normal thyroid tissue, those of the specimens obtained from

patients with thyroid disorders showed peculiar patterns which differed with the
type of disorder. Significant differences in the patterns were observed between
normal thyroid and hyperthyroidism, including Basedow’s disease and Plummer’s

disease, between adenoma and adenon{atous goiter, and between anaplastic carci-

noma and malignant lymphoma.

Such zymograms might, therefore, be of value

in the differential diagnosis of thyroid disorders.
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a. BRLFHHH (Fig. 1-D

(D agarose 478 4y EvkHE) (IEF)

FHuL Jacyzyn B R X0, EES 0
B LY OWBE Nz T

gel o fERL : Agarose IEF (Pharmacia)
195, sorbitol 12% O ¥ P carrier Ampho-
line 1818—101 (pH 3.5~9.5, LKB) 15% %
Mz, wcy b ZFrv—1+ EICEW K Gel Bond
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25RO LB ALK % 5 e

L& R ED F [ Xt
(Polytoron PT-10ST, 10sec. X3, 4°C)

B 057 et
(10, 000rpm. , 20min. ,4°C)

4
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(BHBE  3%W/V)

[ 1. Eetbresri]

L 3
Agarose® & S 4 HEipkE)

LI st b2y 5547

B TIRIE 7 L DY) s
ANA -esteraseifefs,
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\

Polyacrylamide gradient (4/30)gel

/ electrophoresis(2D PAGE)
4

L
ANA-esteraseijefs,

7N

Zymogram analysis &
Densitometric scanning

(LKB Ultroscan Laser Densitometer)

& spotD s TR HllE

Fig. 1. Methods of the study

(FMC Corp.) @ kiciE X gel 2{EK L 7.

¥ &) : LKB 2103 Power Supply & LKB
2117 Multiphor ERkEEEAEH L. &
R BB 0.5 M Bk, REMUC 0.5M JKER
bty var v, HE2 LD EKBEL
10°CIemAL TR E, 1R ER3I % W/V
DKL 20 pl & 1DV v FLEHICE 8T
gel Liwowi-, kEISGALEEN ((1/2xgel
ofF cm)W] <, BRERE 100V, FEERNR S
mA, 205 B DO F kB & 1T 1o, v 7
AL Z MY BrE, REBH 1500V, REENR

20 mA TEEMN 850V iTe 5 ¥ TR 1. 5 BefalA
ﬁ(iﬁ?ﬁofc.

RO A B LT 5o, M—&HTH
Rz 3 oD% v FAREkEIL 1.

@ BEFRRE

a-Naphthyl Acetate Esterase Kit No. 90—
Al (Sigma) OFHIHL, HETOHRBEEINZ
7.

EE : kB gel & 10% Ftkhr <) v
Wer AV 1 BRREIESE 21T - 7o B8, FRZRRRK T
PEL .
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gua © FEFENEK 45 ml & Trizmal TM 7.6
Buffer Concentrate (Sigma) 5ml % jpz 7=
Br, BREETHLILLDITC THRDL,
Fast Blue RR Salt (Sigma) 25mg % iz
72, SELCESMRL7-#% a-Naphthyl Acetate
(Aldrich) 20 mg % Ethylen Glycol Mono-

methyl Ether (Sigma) 2ml CEM LK

Iz COMHPWHR L -, LERORERCTIERS
gel #& L, 37°C, 60~80fMRIGE . K
IGHEAKTREL, ERTEELL.

wpeth LKB 2202 UltroScan Laser Densito-
meter ¢ scanning {7 MHEL K.

b. ERpE(E P (Fig. 1-11)

W THEALEANCE OREFIE A HIET 5
7-%, agarose IEF #4 ~30% o % A

a

- s

Fig. 2. Zymograms of agarose IE
a. normal thyroid tissue
d. papillary carcinoma of thyroid

b. Basedow’s disease

(E12% 1% 1986)

polyacrylamide gel (Pharmacia) =% tEXK,
k&) (2D PAGE) iz T4 band # BB L 7.
gel DT BEED 4 F & marker (HMW » Y
7V —> g V¥, b+, Pharmacia) #[EFERC ¥k
L, £h &b band TR %% spot D4y
TEEHEB L.

c. BERMMLAm M (Fig. 1-11D

BT MR A BRAS @BEL, cryo-cut (Amer-
ican Optical Co.) T7p DY HF ZEHL,
10% pk & v =V v T [EEH, a-naphthyl
acetate » HE & LREBKILEIT- 7.

2. 1% 3

D EERILSR DT
A B, RIER TR IRE R X OB &

c. adenomatous goiter
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Fig. 3. Scheme of agarose IEF

F BRI X B D B
nigh oD T, KEBRTI
BRGSO i e B ERAL L
7o, Zhw kL band 1M 2
bXETIX, KHEHBCLD
/g » 7o zymogram % L
L7z,

7c ¥ densitometric scan-
ning pattern 2 &\ Cii,

ANA-esterase activities were separated into eleven bands

HNBOEFFRED zymogram & 5 i3>
Figure 2 1= L®» L7-. Figure 3 |} agarose
IEF (2 X 2 BERILAH 2 HTHG R & D 7z zymo-
gram AL L7cd 0T, EFEDOWHERY
HUREROW3 Y, pl 5.5~8.0 fHIRIC 114D
band A& iz, Jek band T &1, IV &
V, VIEVI, W& X 3o 8s g 140 band
ELTBRhBZEDL Hole. PLE2UTD
band I, T IXEMCL > TELDENH D,

Fig. 4. Zymogram and its densitometric
scanning pattern of normal thyroid
tissue

peak O F Xt F» band o

ReatkOBET b b RIEEREYE L Tk
b, X (Figs. 4~13) 0% peak fic Lo L1
Ffitivk scan BRAE; L » peak ¥ ToORfEE L
B LT

a. IEFHRAR

zymogram (¥ pl 7.0 yrfEd band VA5 IX
D EEFEEM 2 <, densitometric scanning
pattern o peak % #k.5 & EAINTITHFIE DO
gk r R L (Fig. 4).

b. Xt FUJK:

IEHWHE~T band T 205 X ¥ CTL&M4&MIC
BERIEMEDE <, i p1 6.2~7.0 o band IV
MOVIDTEREN GG, ZAFEVS I LTl
HEMICH pattern & Lo L7 (Fig. 5).
Figure 2 o b. 5 DJEGIE BT RERHI O A
NHHET, A7 rA FHIEL T~ L DORGES
T RTALE CTHURIMSRE B\ E E R T - 12
D3, LD K ERIET X TR RERR & =
— VIR CHSREIE B BIC s - BT 2T - I iE
BITH5H., LsLFOWED zymogram 121t
BEEOENZD N Ich 7.

c. EREFREHA v E v GRES :

£ band X FNEDBLNBELDOD, FD
BEFRIE I T RN T LR EFFRED 2 h X
D &L, R LR D pattern % L L i (Fig.
6).

d. TR R i

@© A F RIS AE L H O AE T3 4 band
DEEFRIEED E XIT R\ T, pattern ks
THIEFEFESE L W@EkaE 1L (Fig.
7).




Fig. 5. Zymogram and its densitometric
scanning pattern of Basedow’s disease

Fig. 6. Zymogram and its densitometric
scanning pattern of congenital hypo-
thyroidism due to disturbance of
hormonal synthesis

& 5k (5124 15 1986)

Fig. 7. Zymogram and its densitometric
scanning pattern of adenomatous goiter

@ R E A BRI R A IR RN C vk ep IR
BEREIE® o MRIERE IR IRIE & 1% B /e 5 Ao pat-
tern 21, LA+ FUfEo Fh &8
LTk b, band I 735 X DIFEMEN Eh - 2
(Fig. 8).

e. JEfalnE -

M FR BB RE IEH O A SED zymogram |k
AN R R AL, band T 25 X & T4k
R EERTGED &\ pattern 22 L 7o 23, B
FEEOEIIL AL PR LR E D T
(Fig. 9).

f. HRME -

FLER T, KAICTLD LA pL7.4~7.8 D
band X OiEMEEERACE <, band X /2 H
VAL LREWCICIEEMEL YD, L TE
BRI &3 BT, EmrGil, Thebb7
A B ) ol B A 2 L (Fig. 10), —
FFF IR IRIE O AHRMRT & x4 % &, Figure 2
D d. 5 DOREGIE ALIREEIED L3 T T
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Fig. 8. Zymogram and its densitometric
scanning pattern of hyperfunctioning
adenomatous goiter

FIE LR & A CTRIIRREE & 29 LA FLEEE
TH BN, zymogram (L% & A & % HLIRKS
WA LD TMOAFREE—T L. Fokok
¥, FEELIFL o pattern ¥ B L, Kz
XRDBIhA - (Fig. 1),

g. HEMY vofE:

FREFREE AL & v SRS & RRCESR
EME B AEL, pI 7.0~8.0TH 2 ic band
REHBR, AU REMREELA, 0
T 2R 7 A Y Rz L7- pattern %
La L7 (Fig. 12).

h. HAE :

M AR AR IE 7 D #4991, band 1T 2»
HIX ¥ CIRIER R X O & — RE Lo pattern
R LA, band X OEEREEN T EHE L
e, EE X @, (Fig. 13).

2) EERWEALEN ST

EFRERE GFD, S FvE QD BX

Fig. 9. Zymogram and its densitometric
scanning pattern of adenoma

O FLIERE (24D K ZRICEKKE 21T > 7.
Figure 14, Figure 15 (X)) it LB L7 X
5 \z—¥k It zymogram o 114 band %, 4y
FE8TKM Db 455K DFiIc #1180 spot & L
TRBbR. 4 FEMI190KD spot (XFLIH
D HZFD LI, Fio, —RIL zymogram
THBMEA BB Uiz band T, I 2T
% spot ¥, flid spot L HAL hiciEh CHEE
L7,

3)  EEFEMMRICE

Figure 16 1< IE% F R Rk X OV FLIH & O
ANA-esterase oG A LD L. &b
b b BRI fa B R Bl RIS L C
MRDRICHIE S ey, BB X RIS
W Cleh o,
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Fig. 14. Two dimensional -
electrophoretogram of
normal thyroid tissue
and papillary carcinoma

Fig. 15. Scheme of Fig. 14

Fig. 16. Histochemical findings of ANA—esterase ( x800) ’ 1
a. normal thyroid tissue b. papillary carcinoma
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ATPase, ¥/c A4 r a7 Y vHOFrRY V
FEANDOERE = — VO ZOAZGBRRC LB IR
it peroxidase ® NAD (P)H oxidase 7¢ &3
HH.P Lo Licss non-specific esterase
D BRIl BB filae>  lysosomal en-
zyme DOEDTHHEEZ LN THBIE B
b b3, KROEENTHETH B70d, £
DX NIEE L 57\ —FF 0 esterase 235
Z) . 3)

non-specific esterase 2>\ TiL T4, I
W B D cell line HfF D zymogram %D
BERICHDOME %<, AR DEZEIC
jF[J}{ﬁé *LVC L\Z). 12)~14),18)~21) %@fm Gouuet
b DOMEKEDOMARE, AR OMEER
PEER & AR PR R D R W T &I A 2
IS, La L FRgE O non-specific esterase
DWW TDOPFFRITHERD T Ig 2272

BRI BIR CIIBE R DO REILFER L
B2L 0D, BEREEOILFAHMLETHE L
{, BERIC X 25 FFBUI D CTled o 1z,
L2sL zymogram TiX% @ densitometric
scanning pattern » FirZ L2 X b, BEE
PEIRAL DAL & X DIRE 2 HIT B L isES
THIENTEI.

non-specific esterase DHEF L L T a-
naphthyl acetate # FA KDL, Thr%HE
@ carboxylic ester JnKofEEEFRIC L - Thi
Koy, OREIT X % esterase % A<
ETHIENTEDEEZIHDTH S, P

BERILF DI TIER I L OWRATIRIEDO
FTh{E CEES FicANA-esterase activity
L band 2B L2 & &, BERMARBIL
F O LA R IR L TEZE I R
ZrEE2AEbELE, D 11AD band ik
cell line A3 [E U KRB B b Bz i e 5

2 b (128 1% 1986)

zymogram THH5 LE2 5 LN TEL.

band I, It 2D PAGE i kb, filiod> band
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