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Abstract

This study describes the kinetics of induction and reinduction of GGT-stained cell
populations (GGT-positive foci)induced in hamster cheek pouch epithelium by experimen-
tal protocols.

The animals were divided into five groups and Groups 1, 2, 3,and 4 were treated
with biweekly topical applications of DMBA for 1,2, 3,and 5 weeks respectively
(Phase 1). Then animals left untreated for 10 weeks (Phase 2), followed by three topical

applications of DMBA a Monday-Friday-Monday sequence (Phase3). Group 5 received
the Phase 3 treatment only.
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GGT stained cells appeared rapidly in_,_the epithelium of hamster cheek pouches trea-
ted by biweekly applications of DMBA.\: GGT-positive foci was only rarely detected in
animals left untreated for the additional 10 weeks after completion of Phase 1.
However, 3 applications of DMBA (Phase 3) resulted in the rapid formation of nume-
rous GGT-positive foci in animals treated 10weeks previously with applications of DMBA
(Phase 1 ) in all experimental groups. The Phase 3 treatment alone induced only
130 £ 50 GGT-positive foci per 10cm®’. The Resumption of the DMBA treatment appea-
red to reinduce GGT in occulted (unstained) foci which were present during the 10
weeks. A comparison of the size distribution of the foci at the complefion of each
treatment phase also suggests that the occulted (unstained) foci do not undergo further
lateral growth during the 10-week treatment interval. |

The results suggest that a brief series of 3 DMBA applications reinduced GGT
histochemical activity in occulted (unstained) foci which had lost enzyme activity.
The expression of GGT in the majority of the foci is a transient metabolic phenomenon

associated with DMBA exposure, whereas the induction of the foci is a persistent and

possibly permanent consequence of prior DMBA exposure.
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Fig. 1 Diagram of cheek pouch treatment protocols.

il

A

: period of biweekly topical applications of DMBA ;

: treatment-free period ;

N\

period of 3 topical applications of DMBA ;

. time when hamsters were sacrificed.

(145)



30 Tohru KAKU et al. “Reinduction of GGT-positive foci

Table 1. Numbers and maximum size of GGT-positive foci during the 3 phase DMBA treatment

regimen.
Group Time of . Treatment No. of foci . gg’?—;isli?irvgjsftocib
sacrifice | ppage 1 Phase 2 Phase 3 per 10cm (mm)
1A 1w DMBA (1w)? 19+ 15(4 ,75)¢| 0.11+0.09(4)¢
B 11w DMBA (1w) O 1= 1(4,6) 0.141+0.05(4)
C 13w DMBA (1w) @) DMBA 152+103(4 /' 4) 0.35£0.15(4)
2A 2w DMBA (2w) 161+ 57(4 /4) 0.27£0.10(4)
B 12w DMBA (2w) @) 1+ 1(4,76) | 0.1740.06(4)
C 14w DMBA (2w) O DMBA 234+ 90(6 6) | 0.45+0.19(6)
3A 3w DMBA (3w) 178+ 89(6,6) | 0.42+0.19(6)
B 13w DMBA (3w) O 1+ 1(4.76) | 0.21+0.06(4)
C 15w DMBA (3w) ) DMBA 302+136(6.76) | 0.58%+0.10(6)
4A 5w DMBA (5w) 715+219(6 /6) | 0.72+0.20(6)
B 15w DMBA (5w) @) 35+ 24(6,76) | 0.2840.07(6)
C 17w DMBA (5w) O DMBA 607+199(6 ,/6) | 0.81£0.17(6)
5 12w O ) DMBA 130+ 50(4 ,74) | 0.21+0.06(4)

Phase 1 treatment was topical applications of 0.5% DMBA Mineral oil adminis-

tered Monday and Friday during the experimental period. The Qof phase 2 represents

no treatment for 10 weeks.

The phase 3 treatment consisted of 3 topical applications

of DMBA over a Monday- Friday-Monday sequence.
a. Duration of DMBA administered Monday-Friday

b. Mean £ Standard Deviation

c. The fraction of cheek pouches with foci is given in parentheses.
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Fig. 2 Number of GGT-positive foci.

Whole mounts of detached cheek pouch epithelium were prepared for histochemical
determination of GGT rich foci.

The number of GGT stained foci is expressed as the number of foci per 10cm? of
surface area.

Group1,2,3,and 4 received topical applications of 0.5% DMBA mineral oil biweekly

for 1, 2, 3, and 5‘weeks respectively.

After a 10-week treatment-free interval, all groups were given three topical appli-

cations of the DMBA solution over a Monday-Friday-Monday sequence.

o group 1, A . group 2, O . group 3,
] group 4, [ ]: ‘treatment-free periods,

N : period of 3 topical applications of DMBA.

Bars S. D.
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Fig. 3 Maximum size of GGT-positive foci.

Whole mounts of detached cheek pouch epithelium were stained for GGT histochemical
activity determination, and the size of the largest focus from each cheek pouch was
determined using a calibrated ocular micrometer. Each point on the graph represents
the mean of the largest-focus of the animals sacrificed.

Groups 1,2,3,and 4 received topical applications of 0.5% DMBA mineral oil biweekly
for 1,2,3,and 5 weeks respectively. After a 10-week treatment-free interval,all groups

were given three topical applications of the DMBA solution over a Monday-Friday-Monday

sequence.
1 treatment-free periods,
AN period of 3 topical applications of DMBA.
® group 1, A . group 2, O . group 3, (] = group 4,
Bars S.D.
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