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Histochemical Study of Human Thyroid
——with Special Reference to Oligosaccharide Recognition
by Lectin Stains——

Yutai CHANG

Department of Surgery, Shinshu University School of Medicine
(Director: Prof. Futoshi ITDA)

Mucosubstances of human thyroids were studied by various techniques, including stains with
12 species of lectin, basic dyes, PAS and immunostains for blood group determinants. The mate-
rials were derived from normal thyroid, chronic thyroiditis, Basedow’s disease, adenomatous
goiter, adenoma, papillary carcinoma, follicular carcinoma, medullary carcinoma and anaplastic
carcinoma. The results showed that the colloids in any thyroid tissue, including neoplastic ones,
were classified into two groups, Concanavalin A reactive and non-reactive. Lectin receptors in
follicular epithelia were restricted to supranuclear regions, basal cytoplasm and apical surface,
and the lectin reactivity of these three sites varied extensively according to the pathologic chan-
ges, as representatively shown in Dolichos biflorus agglutinin (DBA) reactivity of these three
sites, The supranuclear regions exhibited most intense DBA reactivity only in the hyperplastic
lesions like papillary hyperplasia, adenomas and well differentiated papillary carcinomas, whereas
the apical surface was stained evidently in the hyperplastic lesions and well differentiated papi-
llary carcinomas, In less differentiated carcinomas, the supranuclear regions and the apical sur-
face lacked the DBA reactivity. The present study indicated that the lectins would be useful
reagents to detect the anomalous expression of mucosubstances in human thyroids. Shinshu Med.
J., 88:18—389, 1990
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Table 1 Materials used in this study

Total Sex Age Blood groups
Pathological diagnosis number Male Female Minimum — Mean A B O AB
of cases (Number of cases) (%ﬁ;ﬁ;ﬁ (Number of cases}
Normal thyroid tissue 11 7 4 60 77 69.0 5 3 3 0
(autopsy)
Disease
Chronic thyroiditis 10 0 10 61 73 64,0 4 3 2 1
Hyperplasia 34
Basedow’s disease 26 5 21 33 49 43,4 8 6 9 3
Adenomatous goiter 8 0 8 39 67 56,5 4 2 1 1
Follicular adenoma 29
Colloid adenoma 7 0 7 29 62 44,2 3 1 2 1
Tubular adenoma 13 3 10 32 - 72 53.0 4 4 3 2
Trabecular adenoma 3 0 3 56 62 59, 0 1 1 1 0
Oxyphilic cell adenoma 6 0 6 32 72 48.9 3 2 1 0
Papillary carcinoma 105 16 89 11 80 56.7 31 29 35 10
Follicular carcinoma 23 8 15 45 78 58.9 8 6 7 2
Medullary carcinoma 5 2 3 29 56 43.8 2 2 1 0
Anaplastic carcinoma 4 4 59 72 69. 0 1 1 2 0
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Table 2 Lectins used and their sugar and blood group specificities

Blood group Concentration

Lectin Abbreviation Specific sugar . for use
specificity (1/m1)

Canavalia ensiformis Con A D-Man Non 10
Griffonia simplicifolia-II GSA-II D-GleNAc Non 10
Ulex europeus-I UEA-I a~L-Fuc Anti H 30
Glycine max SBA @ or f~-D-GalNAc Non 10
Arachis hypogaea PNA D-Gal Anti T 30
Griffonia simplicifolia-I GSA-I a~D-Gal Anti B 20
Maclura pomifera MPA D-GalNAc Anti A 5
Phaseolus vulgaris-E PHA-E D-GalNAc Non 10
Ricinus communis-I RCA-I p-D-Gal Non
Triticum vulgaris WGA B-D-GlcNAc Non 5
Limax flavus LFA Sialic acid Non 20
Dolichos biflorus DBA a-D-GalNAc Anti A 10

Fuc=fucose, Gal=galactose, GalNAc=N-acetylgalactosamine, Man=-Mannose,
GlcNAc=N-acetylglucosamine, Non=nonspecificity.

A5 7 4 vERIhET Ry 7O LERER D &
wl~2@&%FRL, 3 27evoiimg 2L
TROPEE T T,

T bV Y Ve O v Y SRR, B X
U B R T - T,

Vv 79 vHE ¢+ Canavalia ensiformis agglutinin
(Con A), Griffonia simplicifolia agglutinin-1I
(GSA-II), Ulex europeus agglutinin-I (UEA~
1), Glycine max agglutinin (SBA), Arachis
hypogaea agglutinin (PNA), Griffonia simplici-
folia agglutinin—I (GSA~1), Maclura pomifera
agglutinin (MPA), Phaseolus vulgaris aggluti-
nin-E (PHA-E), Ricinus communis agglutinin-
I (RCA-1), Triticum vulgaris agglutinin (W
GA), Limax flavus agglutinin (LFA) & X Of
Dolichos biflorus agglutinin (DBA) o120 v
r7FvEFER L, LEED 5%, Con A s, 2
v - OCE# LIV vE B Y. (San Ma-
teo, California, U.S.A.) »BBALTHV A, ¥
7=, Con A 1%, Sigma (St. Louis, Missouri, U.S.
ADBAFER LIz, $OEOD V7 F v OSSR
3 X O Rtk % Table 2 KB L. FOYM
S OWTIE, V7 F v OBE, RERNH, BE, 2
B o, diaminobenzidine 8 X O' HoQp OB
REC TN RN L. TORER, TTIRRS
TV A FEIOIIBIER . o8, VI7F Vol
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B, #1259 vl 4 BEORRRT (ERo030
%, 50ff, 100f%, 20085 ZFHLCHEL, Lok
P OEEOWEE A FR L - (Table 2), -

By 79 v L Y AEEI01D

1 BiZ 74 vig, 100%=% /7 —inb100% 2
BV AEY 2o : 2 o

2 0.3%H:0p @ 2 X 7 — VBRS04 HBET S

(RN FF v F = R REIEL1D),

3 RE¥EH, 15 3 =4~ (Arthrobacter
ureafaciens B3, #3#, RE) B (lmg/ml) <,
37°CC 4 WML %, '

4 Jk¥EHE, 0. IMMEEREEMIE (LITPB) T34H
o

5 kr Y wa0.2M &80 PB (PBS) €3
ZTEI%E 5 o

6 PBS 0. 1% D& THRRET V7 I VR IER
LB 52 B eT 5.

7 VI F VIR CTISHHIB®ET S,

frds, AV 7 v Table 2 R LA RE TS
77 VEETERLT, vo77vBRELK,

8 PBS TLAMT>6EES,

9 diaminobenzidine HWFI-BEL THA IR,
3,3'-diaminobenzidine tetrahydrochloride (DAB)
L ECE GBE 1O MEA Licdbo® AL,
Graham & Karnovsky OFE#2 @ DAB R 1 ®
H:0, BECHBAIERMEE CTREERECH
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Table 3 Histochemical methods for characterizing complex carbohydrates

Method

Carbohydrates to detect

Reaction color

Diastase- Mucosubstances

Alcian blue (pH 2. 5)-PAS

Galactose oxidase-thionin S-galactose and
Schiff reaction

residues

Sulfomucins and
carboxymucing

High iron diamine-
Alcian blue pH 2.5

Periodic acid-sodium
borohydride-potassium
hydroxide~-PAS reaction

acid

Acid mucins
Acid mucins

Colloidal iron reaction
Alcian blue pH 2.5

p-N-acetylgalactosamine

8-O-acetylated sialic

Neutral glycoprotein-purple red ;
Acid glycoprotein—-blue purple ;
Galactose and N-acetylgalactosamine
containing mucosubstances-purple red

Carboxyl-rich, nonsulfated
mucosubstances-blue ;
sulfated mucosubstances-purple black

8-O-acetylated sialic acids-PAS
positive

Acid mucins-blue
Acid mucins~blue

DT, DABIXREEDO. 03% 2> 0. 02%1%., H.0p 12K
P 1541/100ml 2 B1 5p1/100ml EHR U CHEL
foo REHEIIMBOME L,
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1 570 v, vy v L R,
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3 Con A BWICSHRT0MBET S, Img/ml
OEETHMFE7 L7 I vEBKICHEFL, Con A %
WE L.

4 PBS TH5LMT03EEES,

5 A ¥ v F — CEECERCONTHBET S,
S F Y H - EIHPES R BaERLR, 1
mg/100ml DEET PB KM L CBEBRK E L.

6 PB CH4MTo3EER, EL r v
LA RE Ui,

BOROOREIEARTOWT, FOREY 4 Con
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periodic acid-sodium borohydride-potassium
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Table 4 Tissues and blood groups of cases examined

Normal

Blood thyroid Basedow's Tubular Papillary Follicular
group tissue disease adenoma carcinoma carcinoma
A 2 2 2 5 4

B 2 2 2 5 3

0 2 2 2 3 3

AB 0 1 1 1 0

Le®* 6 6 6 13 10

Leb#* 6 6 6 13 10

* Te:Lewis a, * Leb:Lewis b
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AEH, /3 ERRESRABRASERHE L,

o #& -
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FREMAT v 7+ Bk ofEN S L A
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EAESMIERE Lo v 2+ v OBE B B i
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b, i o RS ORI AT LW G A2
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L, MHEEOEIKRE Motz BIERRESE, B
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Hote, LI &M ORM LD Con A Kkt
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VRS OFEHIILIE & A ERB X i 5T,
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Table 5 Histochemical results of lectin and other stains in various human thyroid tissues

Con A

Pg;:;;%ilizal glfu(r:r;l;g; S“"::;i‘(‘,ﬂe“ Apical surface| Cytoplasm Colloid ﬁu[r:ralggg Sup {:‘g“i‘é,%‘e”
examined | — |+ |H [ | — [+ [ {#]| =]+ |#[H|— |+ [# |# | examined | ]+ |H# [ #

Normal thst'irsosi:l:le 6 6 313 113]2 11312 6 6
ChroniS yroiditis 2 2 2 ol ! ! 2 -
Basedow'csﬁseaSe 6 6 419 313 313 5 5
Adenomatgt(l)&izter 9 2 1|1 2 2 2 2
Colloid adenoma 6 6 313 1132 1132 6 6
Tubulag denoma 4 4 112111 113 3 1. 2 2
Trabecgljlernoma 1 1 1 1 1 2 2
Oxyphilailc‘::l ec:élma 2 9 2 2 2 2 2
Papilary . 117 |1 sis({3]4|a|1j12[1|alola]1 9 9
Follicular 8 8 3(8f2|2|1]1f4 1}5]2 2 2
e oma | 5|9 : DHENE I
A inoma |4 |4 4 4 4 LI

SBA
Normal th)t;irsosil:le 5 5 3l 5 3(2 4 4
N vroiditis 2 2 2 2 ! ! 2 :
Basedow’s e 6 5|1 213({1]|5]1 3|3 5 5
Adenomat;\é?ter 3 211 27113 211 2 2
Colloid adenoma 6 511 411|116 1132 5 5
TUbUIagdenoma 4 4 31 3L 3 1 2 2
Trabec:léignoma 1 1 1 1 1 2 2
O adnoma | 2 |2 2 2 c B S
Papillary = oma| 24 |23[1 3|5]|5 11|24 71241 0 J10
Folieslar na| 8 |62 SEIEINE SEE JE
MEdu]tlzif-Zinoma 5 41 411 41 5 5 312
A oma | ¢4 slil | ] : —

MPA
Normal th}t'irsc;ifxie 11 11 0] 1 11 11 i 11
Chronts roiditis 2 2 11 2 2 2 2
Basedow'sisease 6 6 313 6 6 5 5
Adenomatcé\é?ter 2 2 1.1 2 2 3 3
Colloid adenoma 6 6 412 6 511 6 6
j‘ubUIa;denon1a 4 4 2|1]1 4 4 2 2
Trabect;l;ernoma 9 2 111 2 2 2 2
Oxyphiggec:glm a 2 2 111 2 11 2 2
Papil]g;¥cinoma 9 9 4121319 811 15 15
Fo“ic‘ég‘{:inoma 8 8 7)1 8 8 ! 7
MEduggf‘ginoma 5 5 5 5 5 5 5
AT e | 4| 3]1 : ! K
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: Endothelial cells showed intense UEA- I reactivity in all cases examined.
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LFA DBA
Apical surface{ Cytoplasm |  Colloid Number | Supranuclear \Apica) surface| Cytoplasm Colloid
Sy PP T g i o Y Py Ry g P iy i i
2 2 1)1 10 10 6131 10 614
0|1 ‘ 4|60 3[4]3
26 26 2626 10|16
1 1 1 8 8 818 216
6 Tel [1]2{3]s 1]3)2
1 1 1 13 113 3 (10 13 8123
3 3 11213 112
6 6 42 6 1014
20|20 510141 105 102 313411450 7 | 105 240178
21517 1142 23 075|141 2]|6123 4111|153
5 32 5 312 5
4 4 4 311 4
AB-pH 2.5 Colloidal iron
3 3 3 3 1111
2 2 2 2 1
5 5 411 5 5
2 2 2 2t 111
171 2 2 6 6 511 6 21311
'3 3 12 3 2|1
2 2 1112 11
2 2 12 2
3 3 201 16 16 115|5|5/(16 416142
7 7 1|24 7 1]112]3
0
0
PA-SB-PH-PAS GOTS
3 3 3 3
2 2 2 2 2
5 5 5 5 5
2 2 2 2 2
6 6 6 6 6
2 2 2 12 2
2 2 2 2 2
0
3 3 3 17 17 17 17 17
7 7 7 7 1 6
0
0
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Table 6 Different expression of Con A-positive thyroid colloids

in various thyroid tissues

Total Number of cases showing different reactivity
Tissues number of of thyroid colloid to Con A¥*

cases - + +H Ht
Normal thyroid tissue 6 0 1 3 2
Chronic thyroiditis 2 0 1 0 1
Basedow's disease 6 0 0 3 3
Adenomatous goiter 2 0 0 2 ]
Colloid adenoma 6 0 1 3 2
Tubular adenoma 4 0 3 0 1
Trabecular adenoma 1 0 0 0 1
Oxyphilic cell adenoma 2 0 0 0 2
Papillary carcinoma 17 4 9 3 1
Follicular carcinoma 8 1 5 2 0
Medullary carcinoma 5 5 0 0 0
Anaplastic carcinoma 4 4 0 0 0

*— :non-reactive, + :under 1/3 of the total colloids, +-:1/3 to 2/3, # : over 2/3

BEED = = 4 VO U LR RO o s fe etk
BE b,

M RBEEE Con A KRR L,

2 Con A <%V, 7 AR = v FEEE-
CARBLRYEF Y T ABRTE, FIRIRELD Con A
BibtEisEawdbhic, Ticbhh, MO A 245
R E e d o T,

3 GSA-I GSA-T iXBURIREER o LT
TeRTWE R R i o 7o, RHEME, Sl —HT
HfaE e GSA-T EISHA S b, = r A

FiritaIhishoic,

4 UEA-1 (Fig. 4, 5) BIMEMIRE, ERE,
FLE O—EC % LM i B2vis UEA-1 KSR
b bk, IR, SRS, ROUECRRRRBRK
RS B e - T, IllE LR ORI EIEE R,
PLEE 2Bk < R0 R AL 3 & O TR SR IR 4%
28\ Th, UBA-IRIHRRE v otc. HISH
oW TE, FLEER O — IR B S G B el
», G CH P S RICEMLD o 1o, —HREN
ML OERIE A I ERAR ST, =
B PR LA ERE IR,

MNEOHEMET UBA-I @i LTy gk
AL, EEERAOLENMEEETS OB Y
lEz b (Fig. 4, 5). FBMW, #itms i
o LT, EY, BEPREYS, BEREREL

22

SR UGl 3 A ie R A e, TR, T8
[ Cr B AL & FREE O I A B S hic,
fe¥s, MEMEO UBA-T Rt & Ekonkil &
OB BB RIL A Bt h o i,

5 SBA (Fig. 6) REEMIRZE, WE, EE
T, —#HoRiEEORK ST SBA KM nHbh
Too BIREMCTLEE DL Golgi HiohRT5 LEL
hE RO RIEA A ECERD bhic. BEBEHEE,
LRI, fmT, —#o hiizominEEREs
TR E S, B, BEFIRRE, BERE
FRAE, BUESs X O RN CRAE s Ol Lo
At SBA BAWES R L (Fig. 6). #ic, ALEMO
BE, BE L2405 60 CHER IR ISR B
Nize TERPIO = v A FIR IR RIS R T Lic
Efc L b, FhE—0FEArS TR LT
RGP L S Bie o Thri, L, Con A UM
DO ELBIE—TE LT, R L, BEMgcia
" N SBA FUGHETIEL 8o i,

MEPED SBA RIGHICITEMI X L%
Rphi-n, EEOMER LOEHFEomEH & o
o bhah o T,

6 PNA (Fig. 7) /A7 3=4#—CRANKDL
Ul A7 PNA RIGHEER LD T, TORORIZ
Mo TRET 5 . —MORiE OO Golgl Tz
FIRH & vt hd =i OB B O PN ARG L EE

{EMBESE Vol. 38



FARERD v 7 5 v ffA b

Fig.1 to 3 were prepared from sections stained with Con A-horseradish peroxidase-
diaminobenzidine (Con A-HRP) sequence.

Fig.1 The cytoplasm of follicular epithelia (arrows) shows a moderate Con A reactivity.
Basedow’s disease. %46

Fig.2 Neoplastic follicular epithelia stained as in Fig. 1. Note that colloids (arrows)

vary in their Con A reactivities. Follicular carcinoma. X35
Fig.3 Colloids vary in their Con A reactivities. Arrows indicate the colloids which show
a biphasic concentric pattern. X 23

Fig.4 and 5 were prepared from sections stained with UEA-I-peroxidase sequence.

Fig.4 UEA-I possesses an intense affinity for endothelia. Normal thyroid tissues. %23

Fig.5 Capillaries are less abundant in carcinoma tissues. Papillary carcinoma. x46

Fig.6 to 11. These figures illustrate lectin reactivities of the apical surfaces of tumor
cells of papillary carcinoma.

Fig.6 SBA-peroxidase. %X 35

Fig.7 PNA reactivity appears only after neuraminidase digestion. Neuraminidase-PNA -
peroxidase. %35

Fig.8 MPA-peroxidase. X 70 Fig. 9 PHA-E-peroxidase. X70

Fig.10 RCA-I-peroxidase. x70 Fig. 11 WGA-peroxidase. x 92
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Fig.12 to 14 illustrate LFA reactivities of the thyroid.
Fig.12a The apical surfaces of tumor cells stain intensely. LFA-peroxidase. X35
Fig.12b Neuraminidase digestion eliminates the LFA reactivity. Neuraminidase-LFA-

peroxidase. X35

Fig.13a The apical surface of follicular epithelia (arrow head) and capillary endothelia

(arrow) show intense LFA reactivity. %112

Eig.13b Prior neuraminidase digestion eliminates the LFA reactivity of endothelia (arrow),

although that of the luminal surface of the follicular epithelia persists. X112
Counterstained with hematoxylin.

Fig.14a Colloids show a variety of LFA reactivities. x23
Fig.14b Prior neuraminidase digestion does not significantly alter the reactivities, x23
Fig.15 to 22 illustrate the DBA reactivities of the thyroid, except Fig. 19a and 20a,

24

both of which show morphology of carcinomas by the hematoxylin and eosin stain.
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Fig.15 The supranuclear region (arrows) and the apical surface of follicular epithelia

show definite reactivities.. Basedow’s disease. X 140

Fig.16 The supranuclear region (arrows) of follicular epithelia shows intense reactivi-
ties. X 70

Fig.17a Carcinoma tissues of well differentiated papillary carcinoma show intense rea-
ctivities. X35

Fig.17b At higher magnification, the reactivities of the apical surface and supranuclear
regions (arrows) are evident. X 140

Fig.18 Follicular epithelia surrounding lymph follicles (F) show intense reactivities. X35
Fig.19a shows differentiated papillary carcinoma, less differentiated than the case sho-
wn in Fig. 17, and more differentiated than the case shown in Fig. 20. Hematox-

ylin-eosin. X 70

Fig.19b The apical surface stains intensely, although the supranuclear regions do not.
Prepared from the section adjacent to that for Fig. 19a. X70

Fig.20a illustrates papillary carcinoma showing marked nuclear atypism. Hematoxylin-
eosin. X70

Fig.20b " Carcinoma cells are almost unstained. Prepared from the section adjacent to
that for Fig. 20a. X 70

Fig.21 The apical surface of follicular epithelia shows definite reactivities. Non-neopla-
stic thyroid tissue adjacent to the carcinoma tissue (left upper portion). X35

Fig.22a and 22b illustrate DBA reactivities of colloids of normal thyroid.

Fig.22a Colloids varied in their DBA reactivity. X 35

Fig.22b Some colloids revealed biphasic patterns. X35
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. Lectin Con A GSA-TI UEA- I SBA PNA GSA-1
Diagnosis
Normal thyroid 22 s pRmsmsE S

LAY
tsue e [ E) S
o

i )

Basedow’s disease
and Adenomatous
goiter

XExx xRk

ot el

>

Follicular FE
adenoma

CE— 0
"'"mﬁx“:

Papillary
carcinoma

Follicular
carcinoma

Medullary
carcinoma

Anaplastic
carcinoma

Fig. 23 A schematic illustration of lectin reactivities of thyroid tissues. — : No reaction.
+ : Less than 1/3 of particular tissue sites stained showed the reaction. ++: 1/3
to 2/3 of particular sites stained showed the reaction. #+ : More than 2/3 of particular

- tissue sites stained showed the reaction.
Abbreviations used. C: Colloid, FE : Follicular epithelia, CE : Capillary endo-
thelia, CC : Carcinoma cell
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MPA PHA-E RCA-1 WGA LFA DBA

e

Xxtxxsunkk

L5

o o am a) i b) e

aKn (R VY sy N
ng — n,% ;;‘ﬂ - n%; Sé,.r-r m\"H ‘,"' ‘\\
L Lk L5 )

T o g, P,

oD 0 )

WE a) WE  b)
Xasononott AMA, I

Supranuclear region: () =(=), @ =(+), &% =(+), @ =(#)

Apical surface, Endothelial cell 1 - =(=), mum=(+), rna=(), xxxx=(lll)
Colloid, Cytoplasm : =(-), wmma=(4), mwm=_+4), e = ()
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Fig.

Fig.
Fig.
Fig.
Fig.

Fig.

24 and 25 were prepared from sections stained with diastase-Alcian blue pH 2.5-
PAS.

24a and 24b Colloids show a variety of stainabilities. Basement membrane (arrows)
also stains. X 46

25 This figure reveals biphasic reactivities of colloids. The central regions (arrow)
of some colloids show more intense PAS reactivity than the peripheral regions.
X 23

26 to 30 illustrate colloidal iron reactivities of thyroid tissues.

26 The apical surface of follicular epithelia is stained definitely (arrow). Normal
thyroid. X 140

27 The apical surface of carcinoma cells shows basophilia (arrows). Papillary car-
cinoma, X112
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iz X 3L < Bin s 53, BT HREE, WE o FLER
WA, FLBE G BEAEED bk (Fig.
No —H, MRILHE, BUIEES L ORMEE T, Wi
A PNA RSt % R & I EAS S0 - e, MR
HEMEIYE, MR, RO DRACBER
AR biitz, oo 1 ViR S hich o i, MR
BRI~ RS R R L,

7 GSA-1  EIEMEREE, BB b iER
R E, EREROE ERCFIEEED o, IE
H, BEPRIRE, WS, RS EElao il
BEREIIENC X » THOREEYRT L 026
w1, WM I X OMEREE O —30C, Millzo—Fic
B B RRIES B bhic, FHEmR, LI CRIGH
HBRICH, LOMOBEMLE o FR I
o WIAAD 2 R 4 VX, BEBCERRL GSA-1H
FERR S fedsofe, MAEPERMRITEMT X G
S, mMEW & mBERTH - o,

8 MPA (Fig. 8) Bfa kol gk, £6c
BUBA G bILinh»fe, EiSTE, TF, @ERNH
%, BEEPIRIRLE, BE, SXOABEB TR 2D L
fo MPA RIGEED A bhvic, B LBy RiG
iR Lic (Fig. 8). fRlars, BORE, Robmime s
AEREIhichote, MREERBE 20 A Vids
EHT MPA HFENRR bR, BELK
W OEMT, KEOEE, mFERRIRR  mEN
Bz MPA RGBS,

9 PHA-E (Fig.9) R LEok LK, Mgt
B, PHA-E @t UCRIGERR S e ots, 8
LREoOMISEX, Fig, 9 R L& ATl
P TN, B BREIRR bRt
RO = = 1 Fi346 PHA-E WREEZR LI,
FOBE e FIekeT, 2z r s FHT
DIPEIE & o T L T, ZTOHTFE Con A Kt &

=B LTz, MEPIEINEE A EREE NI -T2,

10 RCA-1 (Fig. 10) Loz L, Mg
FEE I AREMA T L Tid & A S BO I ih oo,
LEOFREmE, LTI Licafhic i bivg
RCA-I Fistaism bhie (Fig. 10) 2%, ook
Thds DO EREMCIIE L A Y RE SR T, T
%L, WlEMO 2 e A Fid Con A X[ RCA-1
RIER R LT, MBI EASRAI LD
o

11 WGA (Fig. 11) @M 0% b5, MlE
EMSEALBL T LA RB S ehote, &
B OEIEEY, WH L Mo TR CHi RG22
B (Fig. 11) 2%, Z0E0OEMATIREROEE
RS WGA BIMERA bRk ot, ar A
Fitaanindioto, iz, MENEL P LMRE
AR Z ot

12 LFA (Fig. 12-14) #E & MREEERIT
BEAERE SN ot BRI, FLIEF (Fig.
12a), WG TIL, 45 § = & — CUTRFT R C
Hotod, W (Fig. 12b) iz A KRt v %
ot EH (Fig. 132) Thhis b BRI R Bt
foi, 249 3 =4 —viEE (Fig. 13b) o¥ufaik
OETIXREC, NaOH CTUBREBRL /15 3 =4 -+
B ToTh, PEEOETOESCELIIADR
oo Toe

WHEHA= =4 FD LFA 8, Con A L
LCWwie, Tiebb, arag ViRt oT v o2+ vER
HRZELIRRY, A—ae A4 VFEITLHARL I DHE
BRABRE (Fig. 142), Con A w3 LTV RIS
AR TR R LFA & LT KT 5 28,
FIEOMER 2fif o v 7 + vEICHTLLEFLT
Wighsote, /47 3 =4 —Ekick b LFA @
PRk & A £ (Fig, 14b), NaOH AHo#2

Fig. 28 Prior neuraminidase digestion fails to remove basophilia. cf. Fig. 29. Prepared

from the adjacent section for Fig. 26.

X140

Fig. 29 The apical surface of carcinoma cells loses basophilia after the neuraminidase
digestion. Prepared from the adjacent section for Fig. 27. %112
Fig. 30 Basophilia of colloids varies extensively. Some colloids include unstained regions.

Normal thyroid. X 23

Fig. 31 Prior neuraminidase digestion imparts galactose oxidase-thionin Schiff reacti-

vities to colloids, Arrows indicate biphasic colloids. x17
TFig. 32 The apical surface of carcinoma cells possesses blood group A determinant,
Immunostaining for blood group A determinant. X 70
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BhAbhinhot, Ik, ORI X
My 7473 20— ¥ Xy Ltk
=,

13 DBA (Fig. 15-22) 4EBRE LIV I/FvD
RO BRI R AR L,

IEH, 1SRRI OB LR 8% 1308 & Ml s
JERRC R ST RSN 2 bt e o, ¥io, SR
SR OIEBMAOE LT E » e Kb @b i
ot BBEERE O, B BRI oM
BOBERE, AR LGRS RTR L (Fig.
15). RTINS 2 & Ll O L1 & i3iE
B Yets e (Fig, 16), FLEMCIL, #ifa
BUPBRETENR LIRS Y RIS e B o5 m
T, ¥EScl bt DBA KISt % b (Fig.
17a, 17b), —77, MR EECOLEDEER
THEIEESET T2 E AT H - 7o RIS
BRI SRR oD RO % AR T & % » e SRS ORER)
2H Y, PR L ERE, HCE LR EARR L
iz,

WL B O IR E RS, IR & R
ks LOHERGE T, SR4RYIc DBA SfikAES bh
DR TH ol ZOERMOEMTIHLEE It o
oo

B L OFEE ik, —~WoEREE L&D
KRECIEAH bhvic, £z, BEFREBLCIE, »
VSR R OMWIE LR AW R R R L
(Fig, 18) BEBMIRERIER L EERECH o=
B, FLERIRBITE SRS ST R S L, JRJAE D
LRI IEY & AR R CH e, FLEER
TEMME OIS 2RTE L BB T otz
(Fig. 19a,19b) 2%, 4{LEED EVEHICIdap
{EF LT 2 (Fig. 202, 20b) L L, FLER ClI—AS
VA D [ S D 4 S A VP IS o0 RIS D Y 4 1.
ETT2EACH -1, —F7, LEBOMRY &
T TR — R D REA TR IR O —Ei BB B R 3
DIIBE e T, Tods, LR ET A9
REER ORI BT, SRR BRI PR IHE
BT 2 WL M P B hie (Fig, 21) 2%,
IS CIIEHE S M E o o R T & e
oo,

BBEY & R DBA Cllug L A KR S hir
mots, '

HIRAD 2 = 1 Fo DBA #IfE, Con A i
T HEFE L HFAETH - % (Fig. 22a, 22b), +

30

Fi S

thby anf YiZloT, HBVERA—Dar 1 ¥
THROIT X T v 29 v EMEL KX < B n s,

Con A BFMEDOATE L HITIF—FX LT iy LSL,
TORIGOBE LT UL BT U 0T, ks, B
IR LRz > DBA RSy m g & B ECh -
Too I PI B MMV M HE R A BIEGC O 2 X i,

Doy s vt filo 5 s, 2BrvsFv
OFEFE® Fig. 23 WEH L.

C BEEEH(LFMETR (Table 5)

1 Diastase~AB-PAS (Fig. 24, 25) IF%, &
W U R O B8, iSRS b i
RIGEERE nd ot IR LR OWEFILIA
LT Ay V7 —FHERL o8, — BRI iy
PAS RIE%RFTar A FOFEDOKD, FoOHEIL
BETH oo, BIOIEERL PAS R BEREEL
7o (Fig. 24a, 24b) IE%, BEO 2 v 1 VIZRELL
LEFRARaSh, 2OoMIIERE L) RitsT
Wichh, RBEORIGERT 2w A FEET A ER
BRIl ROFIRE 2 2 4 FOf L2 EVPAS
RitEZ R TR b # R ¥ hic (Fig. 25), Con A X
T £ HelE 5 &, Con A FURME: PAS Rt L K
WAL, FEENE LTI A Eas A biv,

I PIBTCIRIREIE A PAS B 2R L=t
BT O EIFIEILI ST o e,

2 AB pH 2.5 IEW$s X OO RN
OEBEL LI USRS R R Lied, 2rd Pk
CHET D L X ORISR o tn, 2 R A FH—HT
BT R R Ui, :

3 awg FEEFER (Fig. 26-30) J@llE o &
B8, MEEEES TS OEGRER U b
PR OEETR I o e, BRLEEOEIHL, EFR
(Fig. 26), BIWRHEAZE, 18R, EELAL
THWCH B ERIEH TR L, FEmC s 2k 1
B FUGHE CEAR 0 FORIRAE AR HelE U CB 2 » Tl e
ote(Fig, 20 L, /147 3 =28 —~Elle2dH b
HLDITH &, FEEEAMSTERakDETRER
EH BT 2 (Fig, 28), BASCIZEWRE
THL bRl (Fig. 29),

2R A FIRARBIC L€ B O SIS e T8,
FOWRER 2z FIZIoTEHELL BhroTv 1
(Fig. 30), LU, WEFEL TS = = 1 FiadgT
BEAN A bR, i, ROMARE =" 1 FORT
ORISR~ TN S hi, AB-PAS
LT s L, PAS RGBTz F
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SRR R &, —77, AB-PAS JurickiT 370
Vo VT N—IFE 2w A FRERIGHEETET LT,
2 e A FEFGEN Con A RGOS & i3is—FK
LT, EEOMESELeTLLFET Lishot,
Lo EEmERLY, arvd FOar 1 FHE
IR, 17 3 = 8 — Y OEER T LA EZTdo
Too :

IMERED 2 r 4 FERIGERRL, 747 1=4
— T ORI Kb,

4 HID-AB BToO¥NEMZE U CElEE,
MAE B B RIE RS Ieh o, 2 r A NIk
—REEEy, L LB - Lo Bk o b %
HID Bt %R Lic,

5 PA-SB-PH-PAS {RCoOREMZHE LT i
LHE, avg ¥, MEAKELRIBZRS ot

6 GOTS. (Fig. 31) EM LB LML GO-
TS R R & et o o,

HWEADz v FIiL/ 45 1 =5~ 2P BTk
TD&HR, TWiedibdBbrix EexrLE (Fig.
31, WIFhOEY GOTS FiMEamL iz,
SEST AL 2 v 4 FEFEIGR Con A Bkt
RETWRAIE—F LTV,

MR DRIGEETZIE & 2T ld ot |
D mFEHEAOBERE

1 ABWE (Fig. 32) —i0 ABNERA OB LT,
HEHR L0 2 v A FEORER I i, MREEE
MARIEE R I otc, BLME X OEIEHEILFLER
oo LN EEENRL BRI (Fig, 32), = r A
FIZER O 260 2 —#acEhic s T e D i
Thotl, BE, BLbard FIIRIEEFSho

oo MAEPETAR, ABETOAEEI N,

2 BEYHE —#HoBREAOERECENIN
Too BEIR, MREEERIZE o R it
Too BB 2 A OHTEO—HiCEH T iz, =m
1 YREBER S ahot, MERKILBE, ABR
FERIC ORI R RDIC,

3 HIWE #EW, FIREEER =& Fix
Foizd HEMER X hhoTc. ATOEIED 1
BlC, MrioEiiisoiERES s HENELEA
Ty iz, PR HERER T O i KIGAA 4% b
Fmo L, BEEMO LHT, —HoMERECRE
EaiEs bk,

4 Le* pH HIMAECEEEY, HEE, =2raFE
LRSE LA ERAICER S s o o, ABIOILTE
D261, ABYEIERShicao—e, Le?
WERRD i, MERRTRE SRR -T2,

5 Leb 4E HibW, MRBEREAESR, z2ed4 VR
1 Leb MBI % - o  FEB S Rulnd ot BHEEI,
AR, BEEMD, AR, BEHEIERIITh
Fh oM, HipEe Let WESTEE WEID
—ic Leb MBS Biviz,

E ond kel

2w A FOEMILSAR IS, Con A ITHd5
Bt b O ic -5 &, Table 7 O in5, &
¥, BESTEar A FEVWThoFEr k- ThHl
Hefe A D ARG Yuta S B b, RUGH: B
E#Dars FERABETHoTeDT—HLTRLI,
v 7% v T3, Con A, SBA, PHA-E, RCA-I,
LFA, DBA #4ie L d—#D = w4 FiZh LCH
TR R Uiz, F0EMN, = w4 Nk, PAS RSk

Table 7 Relationship between lectin reactivities and histochemical reactions

Staining method

Con A positive colloid

Con A negative colloid

Lectins
SBA positive " negative
PHA-E positive negative
RCA-I positive negative
LFA positive negative
DBA positive negative
Histochemical reaction
PAS weak strong
Basophilia positive negative
NANAase-GOTS* weak  strong

‘* NANAage-GOTS : Neuraminidase- galactose oxidase-thionin Schiff reaction.
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HEAFCHAMEARL, 245 1 =4 —E-COTS
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A Uto MDD 2 7 A FARALFRIC R -
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FPFRT, BEEC S B R R BT,
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DFER, TCLRE ST B LM B AT
FAERNE ORI =TT, HROREN HIXTHEX
NICFTR LD bhic,

Y, PRBASALEOBELSURETES -
&AM D b A RD TR I W, 4E%E
BRI, V2 F v, BRI FETH
B PAS RIGSIEEMEEEY V- o lvfs, mlysg
¥ L UL OB HEYE O SRR 3 BET
BhHe VIFVRERAITR AT VL —CEBRC LS
WhITEEER AL, nEEYES X OEEsED
Bu il 2 RIS R o ¢ o & — LR A F
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ERIC L dds & F, B VR & B
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RO X 5w, BHEE, WiRbkom iy, Mg
ESH, MRk, =2e 1 F, MEOKEE, nEH
ERECERERE, hbDd%, FEk, 4=
" A VDR EHEOWTELET S,

AT, =2 v 4 VEERRFISE S BE S R,
X, s DRBET, arf FHOZG LS,
—ard FHTH, RIEECTRE—ERE1S bh,
a w4 PRI E R TR - R O RO CHE
E—EOBHEAR ERIDT, = OYfs DR
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BoERRLTWE EBbIs, - 2T, ConAk
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w F

FiELicaed FemhicARlarn A F, RIGLEW
bDEBH = e A VEAMTCRMEED S,

BC, avf Ny usa/ I vEDLDLE L
B, BB L L0 X 5 B HAED &
MT&EL, Spiro HIN-WWE LB L, VA4 wres Y
VIIEEEET, EEEIII0Y, oSy LT
W5 BT Gal, Man, GleNAc, NeuAc, Fuc @5
BCHHENHP LT DB, vIrZFrT Y 22
BHORKN HEHEELED, THFR unit A KX
unit B &L EN T35, Unit A REHD
B~ v s — A ORET, Man (8 1-4) GleNAc
(B8 1-4) GleNAc-Asn Boa7iz, & o~y ./ —
ANEMCEA PR LTHES LT, IhTuhs,
—7, unit B (A O MmMBIINNET, BEHoFs
12 Gal ENANATHEDLATE Y, = 7412 Man
(B 1-4) GleNAc (8 1-4) [Fuc (& 1-6)] GlcNAc-
Asn 2bitb, 7nk, &E, Spiro & Bhoyroodd
{¥, unit B OSSN 595 Gal 23C-3TL
WLERBE S hTwb o &, L&k Gal i
o T, KrH2HFEHOMBSY DS GleNAc © C-
6 LAFIMIEE N TnB L ¥R AWK LE, F0
&2y, Spiro H30-3230-3) (3 unit C, unit D OF
ELEML T2, TOEETHT 5 3McME X
S bBIevy, Unit CI30I) 13 unit B WCHEEL T
galactosamine SHBENPREL, 0-7/Y 2 v P
HAlicas vEOBEHTHE EE S, Unit DD
DWTEBI BATIRen A, v/ — ABOREMES
Lvy 78, WI'hd microheterogeniety @
AT I DD, Tha SO Bt LT3,

SHIENE, BEDX 5 EEAN oMo
T, av e FvEBRArAe ras Y v DGR
LD 1OCHBZ LN WHMCENIN®, Uizt
2T, BIFE, AEHRAL unit D &5 L, 58
HOB#EIM M bh Wb btk s,

YT L 1 BB B FER SRR D AL s
PRER LT HDENCONTHELRD T,

Con A 1% C-3, 4, 6 DREENBHR IR TV
Man H 241k Gle BVt 2R3 o L2 b
TWBIM), LT, @i~y s — ABEETcHh 2
unit A, D 13348 Con A HfMEERTEELLR
%o —7J7, unit B & Man %#&¥2%, \WFhi C-3,
4, 6 DWIFhd, HBWR2 HFOKBENER X
hTwBDT, Con A LEEET5EEELRG,
To, FHHEGIL0.2M P EDHT b Y 7 s STl
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W# Con A BPIRECHFEALTWHDT, Con A &=
vFeAFviiiRE ORGIIEETE B,

Con A AR ER L2 v 1 PRI,
BRI O T b I > 7 VBB A R T EE
ELTMBER TN BID-29), &AL, ATl O ar g ¥
T, ae A FEEIEORRE, v 7 ARk RE
VoF v THD LFA L BMEOHET L {—KL
Tote, LsL, WTFhoBfEL 2749 3 =4 —¥
Bz X o TR e A BRI o le. AR
DOHIARF D 2 v  Fkis XU LFA i1 % gk
i, BEELCC ORI L - Thbh20T, AR
aw A VRO »7 ARE, HIfaO RS CH5
cell coat DPRBC LB LDTIRIL, =2v A FEER
&b LFA 4 unit B OMBESTHS v 7 Vilgs
RAML TN BTEEARECEE LR, LL, &0
YT NN AT 1 = F— Tl KBERIT DD,
Arthorobacter ureafaciens WWH¥T 5% Z DB D
structural requirement 234 HIC T Tk
WHBREC AR T H B,

Con A, LFA LA CABI = v FIZHfHELTRL
v 7+ vt SBA, PHA-E, RCA-I, DBA T,
Fhid GalNAc HAHVE Gal WiERINE TR TW5,
Unit B ©Gal 7% C-3 fu ek ¥ h b v o
VERRBLEWTHAL I, thbDOVvZFvik
Spiro BH30-3223D3) NEDEELRE LTS unit
C ERIELTWAMEDS D, ks, Dlovss
v, HiEgaREE, B—0=2eAV, HoWhaeg
FADR— DM L TURIER— OB FE 2R Lic.
Unit A, unit B, unit C 23&% & FA—0L5TH
CEERTWHC LERBTAENRLE LD, 1k,
PNA Rz w4 FERG LD >0t 8 Gal 2R
fLER TV B, HAEVEERMCMETS Gal 28
P TDTH A D, ki, UEA-1 DHBEIE Fuc A%
37 HRCTEL TO BB L E L bhb,

PEDX B, ATIO 2w 1 Fioouw Ty, 41kt
BT IiE R L IRF—HT 2 R r B ehl, L,
FO—HT, vFvHEeREhoicBEOD =
rA FIL, BARCE LURIGEEZR L. Tiebhb,
R EVD PAS RIGIERL, 747 3 =4 —
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WEVFETHLOLELED% B v, GOTS K
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