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Periodate borohydride/potassium hydroxide/periodic acid-Schiff (PB/KOH/
PAS) &4 BADREAKICIEAL, XBERTECH TS EOERAMCOVLTHREL L.
PB/KOH/PAS #:@(3, #MEOEBTKKIC BT S sialic acid OEHEZ EM(LFH
[CHBITE 345 T, O-acylated sialic acid 2ZBICEL KR % FEHEMICH
HHTCENTEETHS. HBERETEH 78 %IC, BIBETE D %IC, BEB®ETE B Y
ICPEMETH > 7=b%, RDEICBAERIEFLEELLDIIENEM- 7. BERBIELLT,
SRS 10 itk 1 BIOBmMABAGS LUEE 11 6l | GICERAREBEEZRDHE. Chd
DERLY, RNEZERMES, BBREFASZIHAONDLEERICAAARE, XBERRE
OHHMFRELTHIBELTTHRTEDILLWADEER .

¥, HBAECOVLTH—BMICHETREME .

Periodate borohydride/potassium hydroxide/periodic acid-Schiff (PB/KOH/PAS)
has been utilized in order to identify primary adenocarcinoma of the large in-
testine. PB/KOH/PAS can histochemically demonstrate a certain type of sialic acids
located at non-reducing end of the sugar, thereby specifically staining O-acylated
sialic acid in the large intestine. In our study, PB/KOH/PAS was positive in 78%
of caecal adenocarcinomas, 35% of colonic adenocarcinomas, and 33% of rectal
adenocarcinomas. The more poorly differentiated the carcinomas were, the
weaker the positivity tended to be with a large number of negative cases.
Ovarian cancer (one out of ten cases) and gastric cancer (one out of eleven
cases) showed positive intracellular and intraluminal materials, respectively.
These results indicate that PB/KOH/PAS is useful to some extent as an adjunct
in identifying adenocarcinomas of the large intestine. It is important, however,
to realize that small number of gastric and ovarian cancers may give a positive
reaction.

In addition, we summerize the nature of the mucin in general.
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Table 1. Result of PB/KOH/PAS staining
(1) Normal tissue
case positive negative positivity (%)
organ number | cytoplasm | lumen cytoplasm | lumen cytoplasm | lumen
stomach 9 5 0 4 9 56 0
jejunum 1 0 0 1 1 0 0
terminal ileum 1 1 0 0 1 100 0
caecum 2 2 0 0 2 100 0
colon 35 34 15 1 20 97 43
rectum 8 8 2 0 6 100 25
lung 4 0 0 4 4 0 0
pancreas 2 0 0 2 2 0 0
gall bladder 3 0 0 3 3 0 0
endometrium 1 0 0 1 1 0 0
cervix 2 0 0 2 2 0 0
prostate 1 0 0 1 1 0 0
total 69 50 17 19 52
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Fig. 1. Normal colonic mucosa. Goblet
cells are stained purplish red in this
method. (PB/KOH/PAS stain, x40)
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Fig. 2. Moderately differentiated adenocar-
cinoma. Positive cells are scattered
(arrows). (PB/KOH/PAS stain, x200)
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Table 2. Result of PB/KOH/PAS staining
(2) Cancer tissue

case positive negative positivity (%)
organ number | cytoplasm | lumen cytoplasm | lumen cytoplasm | lumen
stomach 1 0 1 11 10 0 9
caecum 9 7 0 2 9 78 0
colon 3 12 4 22 30 35 12
rectum 9 3 4 6 5 33 34
lung 8 0 0 8 8 0 0
pancreas 10 0 0 10 10 0 0
gall bladder 9 0 0 9 9 0 0
endometrium 3 0 0 3 3 0 0
cervix 5 0 0 5 5 0 0
prostate 7 0 0 7 7 0 0
esophagus 1 0 0 1 1 0 0
salivary gland 6 0 0 6 6 0 0
ovary 10 1 0 9 10 10 0
total 122 23 9 99 113
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Fig. 3. Classification of the mucin.




N5 AES/D
COOH CH,0H
o]
~N
(o] OH 0
HO
OH
Hyaluronic acid
COOH = CH,OH
o
0 8 Q
\0 0
OH 0
AN
OH NHAc

Chondroitin sulphate A

0
~ COOH 0
OH
OH

Chondroitin sulphate B

SO3H

CH,O0H

(o}

(Dermatan sulphate)

: KigEc 3s1F 5 PB/KOH/PAS Hus DESH

NHAc

(0]
0 o
‘NHAc

273

N
COOH H,COS03H
o Ho 0
~o0 )
OH 0
N
OH NHAc

Chondroitin sulphate C

CH,O0H H,COS03H

0. 0

OH

ot NHAc

Keratosulphate

Fig. 4. Chemical structure of mucin components.
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Fig. 5. Structure of sialic acid.
(N-Acetyl neuraminic acid)
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Table 3. Staining methods for varieties of the mucin (modified from Culling’s!®)
[Tel (e)
Staining method N —
jen o a
. m < m .
Mucin E < sl < fes]
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13
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Q
> .
IT! 51_1(1:1318%? d& 9:)'3(2)53601 & sulphated sialomucin + + + + +
glycogen + — _ - _

PAS: Periodic acid -Schiff A.B.: Alcian blue H.I D.: High iron diamine
1) PAS reaction

Fre

9 CH,OH
sialic acid

2) PB/KOH/PAS reaction

a) 0 Periodate- 0 0
7—OH borohydride 7 KOH PAS
CH,O0H —— CH,OH —— (-)
8—OH
9 CH,OH

sialic acid

b) — O Periodate-
— OH borohydride PAS
OAc )

CH,OH 9 CH,OH CHZOH
O-acetyl sialic acid

~

-]

o

Fig. 6. Principle of the staining reaction.
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