(FEELEE 49, 253~258, 1973)

EEENE EXICIST A EEAR LN
— 1. DNCB B RICH (T 3BT EEORSHEERIC D T—

il

| . S

(B8 43 A 2 AR

L2

=
=1

. 19%DNCB 7+ b+ BHEEEVEy MESTHEEICERT L, primary irritant derma-
titis Z/EBLL, BRE Y HE X TORE - BRERER OB ORIRNES & B LEHIER

L7zo

2. REMEBENCE, SKREBICERR  ERHCHREZRD,

| HEHIEE kALY,

BEFEBRBICANR - VR V2 2HRBEEZED, 3SHEUBTRERTAERAR N

%
3.

‘tHER - LT 2RFIIEERH, T~9

H CIZIERK E ABORTR & 71 - 72,

L33, &8% (G6PDH, LDH, GDH, SDH, Cyt. O,, NADH- g X

NADPH-diaphorase) & 4 LD DORHNTHIESH 2L TY, BEXIRME X Y BEHEORESS

23y, |HHERELRY,
X VR E®ETRL, 6~9 B TRKRL
4. F7-, Warburg MESZH, X534 X
FEHEOHEE L BERRDF — 2B,

Keywords:

Cyt. O.:
GDH:
dehydrogenase

BEE—%. cytochrome oxidase

NAD: nicotinamide adenine dinucleotide

dinucleotide phosphate NBT:

PID: primary irritant dermatitis

SDH: succinate dehydrogenase

F L oK

KERBELTIE, &k BEOWERLERTET
WBA, TOERICHZREN, REEYEN, £YIL
RHERISEIC b - TRY, TbOTESTHS,
E5FTHHL, REROESOBHEETH B, Lz
BoT, BIRLVZKDEELLR, ThEDARE,

*FEARFEENEER

Tomoe KATOH: Enzyme histochemical studies on the experimental dermatitis.

studies on DNCB dermatitis of the guinea pig skin

2HEX VHERLIZLY,

glutamate dehydrogenase

HE: hematoxylin-eosin

S~6HHIRY—7IizEL, BN
FEDEEIZRS 2 v TR 2587,
VRVTORROBERENEES A5 L, BE

primary irritant dermatitis, DNCB %4, BZEHK

DNCB: 2:4-dinitro-l-chlorobenzene
G 6PDH: glucose-6-phosphate

LDH: lactate dehydrogenase

NADP:

nitro-blue tetrazolium chloride

nicotinamide adenine

PMS: phenazine methosulfate

X VBN AENREEEN T IVERD 5,

BT, BEL0HERADY b, ToB¥E2HD 3 Y
DIIWE - REREFIZ LD LT 5 HEMEFEETDH
D, ThoD A= sy TB7 o —F0—Ee L
TEBRUBEERBZEL LLAVLR TR T3, BHER
EloBoiKkYE L LT, DNCBiz 7o b vk ¥
LELATEHFATHCH T3, Ld>L, DNCB |

I. Histochemical

Department of Dermatology, School of Medicine, Chiba University, Chiba.

Received for publication, March 6, 1973.



254 o B

&% PID B XM MICBR Eh 5" 23, BEARILEN
BECE > Tzt A L sh Tk,
EBOZTEL, RED A H =63 EbDTEHKETH
h, KEZXNRE LTERBRETRI BRI, o2&k
BEENICEOXB3ZLREETHELULE, EOCLD
HEREZTEhE VI ZERMETHY, £, KE
o history BB L5, &I, HAEROIEMR 2R
RTBBCEEDBAL L FVRESZIThid 67z
Vo £ZTHEEL, DNCB REREERL, Zo0HHERK
20, BREBILZENETEBRIICBIE L
e L LcBERE, WREEROD b6,
monophosphate shunt D A[ZH% G6PDH (EC
1.1.1.49), %72, Embden-Meyerhof pathway @35
HLnes (LDH) (EC 1.1.1.27), TCA cycle @5 %
b6 (SDH) (EC 1.3.99.1), %7z, glutamate } qo-
ketoglutarate ¢ mffioo (GDH) (EC 1.4.1.2), X5
iz electron transport system D5 HL25 (Gyt. O.)
(EC 1.9.3.1), iz T NADH-diaphorase (EC 1.6.
99.3), NADPH-diaphorase (EC 1.6.99.1) T® %,

hexose

EBRMEE LUOHE

1. EROEBXDEE
PID op8lizix, 24 BRIFTIICIKEB L 7z FE 250~350

gDENEy PEEHD 3x4cm o FEIZ, # 0.2m!
» 1% DNCB 7% s VIEREEM, REBBXREXY

VTR LIz, BT, &3ho “DNCB 2R X
PID 2 &%, i, ThEhISEA—URFE ¢ T 6
4’?@ L fCo

2. RBAE

DNCB %k ®RH1%, 6, 9BEME, 1, 2, 3, 4, 5, 6,
7, IV HECEKHBEAZHE, Ebicy 72y -
Fo47 4Rk ) SHMFE L, cryostat (Lipshaw #
Model 1600) % Fiv> & 102 OEARYIA & /8 L 7e,

3 ReHE

G 6 PDH % Barka-Anderson 3#* (7275 L glucose
12 01M 2 L7%), LDH X1 GDH % Barka-An-
derson #®, SDH X Nachlas, Walker et Seligman
Dz PMS ¥ BEBET 25mg% icaBd L WML
729, Cyt. O. % Burstone E9~® (F'H % cytochrome
C 2BKBET 10mg% L7235 X 51N, Fizcoupler
& L Tix l-hydroxy-2-naphthoic acid #Hwv &),

x

NADH- 38Xt NADPH-diaphorase }3 Barka-An-
derson ¥k 570, ¥, FHENICSEBYLES
1775 5720 |
i, HHEDI LEERLOOAEFET 2 L, NAD,
NADH, NADP, NADPH, G6P & Bochringer %
#, NBT @ZfEHMisksy, p-aminodiphenylamine j3
INFALREIE RS, PMS i3 Sigma A% G Ui,

4. HE{2pRE

LRORERE R 5 4 2% v Warburg #RFEE (%
S X VR OEB B REMIOER Lic, FE L L
TEaINIBEERAL, Griesemer » RV % Aviiz,

X B & F

1. RRMFR .

E~9REE TR, Z< b0l 1~2H B4
HMZEE oL/, 3 HEHEBYE, 4AEICEEE
i, S~6 BEHICBEIRZERL 1Y, 7T~9FBiIcinE
BEoMDR L -7,

2. REMABFHORR

HE v, 6RsHIEIC, —MIcER - BERMOMEE
#b., 1AH, BERTKEES, ERBREIHEMER - Y
YLV 2 AMREEAER, 2HE, ERTAED
5, EREBICHMER - V>R - R v 5
RRERHE. 3HE, RETKELL, BEDBAIL, FX
BLE, spongiosis 333 Y, %7z, EFEEOMILSEIX
Y SBREERR. ¢ BB, REEEDEH, BREO
RERZEE, EREEOBEMRICFRR1BE, 5~6
HEOFRIZ4BEDZRICHL, HEIR1HIN, 7~9
HEHRRZIEE, EFROMRBEZ A EABRETH -
720

3. BREMtBEHAER

BREEORTFORFEHEL LTI, — & +, +,
#, #EHA, ThZEN 4 REOFEHEERR L,

G 6PDH: #2% 6 BRE TIRPSIRIRES o EiER b3
PIET, IRMEEBIRRIBEEOETRERIC LN, |
HEICRIZE A EHEE, 2HEREXRITE IEASOIE
HERL, 5~6 HEIZBRAMEL VIEERE®RL, 70
BUBREREXN L EERESOERIERE- (F!1),

LDH: FEIZIEEENSET, |HE0EFTIX
IZIEHEE, EBRZDTrCAHLDONEDA, 2HE
RERICOT»OEES A, SHBRER - EEL L Hd



- DNCB FE Kzl 2 BRERORRNES) 255

# 1. DNCB g4 o G6PDH Ei

i 6 9 1 2 3 4 5 6 7 9

B
EEEEEEEEEE
¥ EEH B EBEEEHEHEEHES
FHEE + + — — + + + H # + +
ERET 4+ + £ — 4+ + + # H + +
ZEER + + £ £+ + + H H + +
NER® + + = = + 4+ + H H 4+ +
WERE + + = = + + + H H# + +
EALHE + + =+ + + + H H#H + +
BERRIREE Mt H H MO

% 2. DNCB gz # o LDH E#
F 6 9 1 2 3 4 5 6 7 9
%%EEEEEEEB
* HHE BE B HBEEEHBEH
EREL M oM+ —
ARET A # + — o+ H O
£ E B OH O 4+ — 4+ H O B W
MEEE M W+ HH H B W
MERSE HOH - H
£ ALOR MM - H
BERRIRES A M - W AP M M HE M
% 3. DNCB g4 o GDH #E#

IF 6 9 1 2 3 4 5 6 7 9

R
% BEHEHEHBEBHEBH
EREE 4+ + £ — = + + + + + +
AHET 4+ + £ — = + + + + + +
EER ++ £+ + + 4+ 4+ + +
NER®E + + + + + + + + + 4+ +
WERE + + + £ — + + + + + +
EAE + +++ 4+ + 4+ + + +
BEREBRE + + + + + + H + + + +

EEOEE, 4 HEMBREATEERSOEE &
2,

GDH: IEBMEBREROEEIIELD ThTFh, 1
HEiCIBEHEE ERE - BREBESCOTHEBE, 2

HECERCOTrOEREL2A 5, 3 B EBLBRER

LIZIEREOMEE (F3).

SDH (R 1~3): 6~9piE oEEZSRITEAR
LBEAEE, 1HE, ERCEERRIELALERL, £
BWCREREE» CEBEBIES It Lkt - TEERR

L0

X 1. FEEVEy FicPlF 5 SDH Eit: HWE
Z (4), BEBE, ANERBIc (4), £4
B, BRER (+) oBk®2 235,

2. DNCB grE&ic i) % SD iﬁﬁ:(l B):
BWE, EEE (—t), ANEREB, =
LB, BEERESe () o245,

K 3. DNCB ggB#w©i? 5 SDH E¥(4 5H):
BFEE (+~H), £EE RAEREH, =
E (#), BEEK (4) oBM24 5,

58, 2HHE, ERKHBVEEEL, 3 HE, EERLE
ERBENCEREZRL, EEBHD <&~ URRBDbh
oo 4~5 HEIZIZ, SEMEic BRI L oEEEZEL
oo T~9 BHEIZIIEXFTL BXASORE® (F4),
Cyt. O.: 6~9KMBICIIER - BER & b EHEIX



256 n B

% 4. DNCB jz R % o SDH %

X #

# 7. DNCB gz o0 NADPH-diaphorase &

E6 9 1 23 456 79
% B A ERB A8 A
% H HE H B B 8 B H B H
HEMEL + + + — + 4+ + + + 4+ +
EHET + 4+ + — o+ + HH O+ +
xR H o+ b o R WO
SERM Wt H W B
WERE H H H W W B W B
EAE + o+ 4 HH B H O H A+
BERBHE + + -+ H M+ H o+
% 5. DNCB gz # @ Cyt. O. FHit
T 6 9 1 2 3 4 5 6 7 9
L
FEﬁFaEJ’HEEiEIEEIEEi
% B BE B H BE H B BH B H
AREE + + + — 4+ + + H + + +
AHET + + + — + + H H A+ o+
£EE ++ + — + + H#H# + + +
NEEE H o+ + o+ o+ o+ H A+ +
WERE H+ + + + + + # H# H + +
EHLE H 4+ + + + + HHH
BEERE M H o H S+ H W
# 6. DNCB K@ % o NADH-diaphorase i f4:
I 6 9 1 2 3 5 6 7 9
By .
Fa‘jF’EEJEEH'HHE'H
¥ H H BH B B H H H H H
HMEL H H H — o H
ARET 4 H H o— H # o # H HH
£ EE H H H £ B W W H
SERH H A R B W W H
MBS H H H R R H
£ R OE H H OH H OH W H R
BERRMREC HE M H H B M B B M
£67, | HBCREROGERIIHEE, BERICHTH

hbhic, 2~3 HBEROERIXEELIE LY, 4
~5 HBITEKITE DVRVERER Lz, 6 HBLE
FRAR L ZERENPEEEZTRLE (Ed).
NADH-diaphorase : 9 5 B 2 & BEERIREE 0 1B 23
ET, |HERREROBEHIZIZLALEHEE, 2HEBI
BEAR L ISERFSOEREERL, 3~6 H BixEART X
DERVEEE R L, 7 HBUBRERITL ZERSO
EETH T (FE6)o

I 6 5
IH;
il

T
]
3 El

I m o

H

bR L
R 1
£ 15 8
AEX L
HER M
Z 9 9
e B

FEF+FF+FF+F+ =+
EF+F+F++
FF+FFF 44+ + DmBFo
FF FFH |
FFFFFFFr | mmoe
FfFFEF F mom o
ExXxFFFF F | mm
E*xFFFFE£|mm
fFFxFFFFE oo o
FFFFFFEimm <
EF+F+FF

Qo2

1.0

0.8

0.6

0.4

0.2

0 1 2 3 4 5 "6

® 4. Warburg #[EsHic X 2 DNCB g4 % o fig
HKEBRBOEEL (MilaRe%o AY)

NADPH-diaphorase: 9 Wi H 4 & % 5 00 [E{ 43 {5
T, THHCRIEEHR, EBROEMR 213 & A ¥F
o 2 A BEKH & I 2FRASE0OER:, 3~6 F HizHK
CRER L LEKHIL Y HR, 7 H BB REK L
FRZOEM CH -7 (F7),

4. H{LPHMR

AT AR NV TONREOREHIESL, BABET
EFL, |HECRIELLY, DEKREC LR, SHE
ie—2%/RL, 6HBIEXHOBEIE 7= (M4),
7B, TNEFh, SEOELEY FH S 6 REKPFERL
= MLEETH B,

1 2

PID ##£Z L 5% DNCB 0R{EEEE, 7+ b
BT 0.129%'0~0.19 LI E'™ b vb i T3,
Nilzén'» 11 19 DNCB 7 + + V¥ C 1009% 0, 0.29
T UBEHT220% DENE Yy Mz PID 2R T3,
KBITE, 2~5%m olive oil, 1% 7 & b VWD



DNCB R #izB1) 2 BRER ORRIES) A 257

BAwbhTw3s, ZEHiX, 50, 30, 10, 58X U1 %7
b+ VAR TPRERET R 72, S%LULE TR
NLBEFEMRER LBEREE T E - 2  HE, &k
#, HEBILERRTEOME L L TIREY TH -2,

HE gz X 2 BRHE LI >\ T Hunziker® 3,
4L 24 BHREIRETKE EEOBMKRBIV
YU E Y RS MRBEERED Tv 528, BT 21
BRI TR > T3, Jadassohn &' X 6 R BIc EF
TkAEERD T3,

Hall 5'03%, 10, 5, 13Xk 0.19% 7+ k W #
ey MZ®T, LDH XU SDH 1EHix 109 Ll
ToOBETE REMTIAZELLTY 3, ThiZHL
T, BEOEE T, IRMBRIBOILTVEIhoRn
£<¢ (GDH, G 6 PDH, LDH, NADPH-diaphorase),
lHBeEER VTR bREL LY, BRTIRIELAYL
WELTWSB, LrL, EEBRTRD Z2EEFEENE-
TwabonE< (G6PDH i3IgiENs%, NADH-
X1t NADPH-diaphorase TiZRZE), BEERIRLITIxiZ
EFRED LD LS -7~ (SDH, GDH X ! NADPH-
diaphorase), 2~3 H Hizix, SBEOBHIEZLOTF
RiEHBe L THEE - #ERL, ¢~5SHRRE~iIc@
LERFI O EhEBX 21EMEE R L, LIEHRE L EEE
BIcEB L\ O TR EBR, Zihid Warburg REEH
X BHEOEFHL bbTrOThIEHBIZLTY, 11E
—F LRz RLli,

EHEic B\ Tbh, {bEESRE Mk TCA cycle®,
Warburg-Dickens pathway'®, Embden-Meyerhof-
Parnas pathway'®, BTEER'Y OEER T TR
EhTRY, RERICIE- X VF-2EL, REPT
#TBLEZON, TOVLDLLT, HRROMHYE - W
BORER VDTS, FHEOEKRTIE, BRE, B
HEER—ERBL THrOBEUHERT I L) 21EEE
L, BRENTETBET TRAVI LERLE,
ZhidRoAAEERSEICE T 5 %K (G6PDH
X LDH) 2B\ Th, T har FY 7HNOEBEEE
(GDH, SDH, Cyt. O., NADH- jX(t NADPH-
diaphorase) B\ TLRKDBERMBED b1 B 3, €
DEBCB VT EEHOBREICRALLOEREZRE
HBEILRFERP SRS T D, HEITLIEL DR
EEROEFHICOWTIR, BENCS OTHEEDS
Hied, BRREBSTRITNI ZLRBEBE IR
ThHD 9, WThicLTh, FBRLLTOERICREY
TR L/ 2— 2R DBk,

WrEsehich, CTHRE CREEZBb-H

ABELERE, MEAB_HBCOLLO@MER2ET
e &b, TRV B R EE B
LET,
ERXOEFRFIORM A EABRERILERRS
THRE L,

FRXBEFEEEMNRILTD 5,

SUMMARY

Enzyme histochemical studies were performed
on the primary irritant dermatitis of guinea pig
inflammed with 19 DNCB in acetone, using
technigues for the demonstration of G 6 PDH,
LDH, SDH, GDH, cytochrome oxidase and
NADH- and NADPH-diaphorase activity. The
first histological response to DNCB was the for-
mation of a slight lacuna between the epidermis
and the dermis at 6 hours, followed by the
subepidermal jbullae and prominent cell infiltra-
tion composed of leucocytes and lymphocytes at
24 hours. Beyond 3 days subepidermal bullae
were not present. Marked acanthosis peaked
at 4 days. At 7 and 9 days the .epidermis and
the dermis looked normal. In the various course
of the time, although each activity of enZyme
showed some time lag, essentially similar pat-
terns of enzyme activity could be demonstrated.
They began to reduce at 9 hours and showed
the lowest level at 24 hours. Then, at 2 days
activities of enzymes began to enhance and
peaked at 3 to 6 days. At 6 to 9 days the inten-
sity of reaction looked normal. With Warburg’s
manometer, respiration of the skin slices revealed
the similar changes corresponding to the activi-

ties of enzymes.
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