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The Epidermal Proliferation and the Number of Langerhans Cells in
7, 12-dimethylbenzanthracene Induced Epidermal Changes

s

Chang Soon Han, M.D., Young Nyun Park, M.[), Kwang Gil Lee, M D, and In Joon Chei, M.D.
Department of Pathology, Y onser Universit vy College of Medicine

Chemically induced epiderml carcinogenesis is usually divided into two stages, the initiation
and promotion. The initiation involves conversion of some epidermal cells into latent neoplastic
cells and the promotion is proliferation of the transformed cells. As immunosurveillence is
thought to be a host defense against tumors, Langerhans cells, being essential in initiation of
local cutaneous immunologic reaction, 1s suggested 1o be important in the carcingenesis of the
epidermis. This study is attempted to investigate the epidermal proliferative changes in mice in-
duced by application of 12-0-tetradecanoyl-phorbol-13-acetate(TFA) on the skin initiated with 7,
| 2-dimethylbenzanthracene(DMBA) and its relationship with Langerhans cell,

Ninty five male inbred BALB/c mice weighing 20~25 g were divided into five groups; the 33
wesk-group, the 21 week-goup, the 12 week-group and the 4 week-group according to the dura-
tion of carcinogen application, and the control group. The carcingen was applied with a brush on
the dorsal skin of mice after depilation. Ten days after application of 800 nmole DMBA in 0.4 cc
acetone, 20 nmole TPA in 0.4 cc acetone was applied twice per week and the control group was
applied with the same amount of acetone for 4 weeks. Animals were sacrificed 3 days after the
last application of TPA. One hour before sacrifice, bromodeoxyuridine(BrdlU ) (1 mg/g) was inject-
ed via the tail artery for Brdl stain of S phase cells. A strip of dorsal skin was used for
hematoxylineosin stain, immunohistochemical stain for BrdU and la antigen of Langerhans cell,
and flow cytometry. The results are as follows: 1. Cellular proliferation, hyperkeratosis and dys-
plasia of the epidermis were increased in relation to duration of carcingen application. Papillo-
mas were developed 12 weeks after application of the carcingen. 2. BrdU labelling and prolifera-
tive indices of the 20 weeks application group were significantly higher than those of the 12
weeks application group. The number of Langerhans cell was decreased markedly after 4 week’
application of the carcinogen. 3. All epidermal lesions including a case of squamous cell carcino-
ma were diploidy in flow cytometry. It is thought that disturbance of immunosurveillence,
caused by depletion of Langerhans cell, may permit proliferation of epidermal cells. Although ab-
normal quantitative change of nuclear DN A has not occurred even when the epidermal prolifera-
tive activity and dysplastic change were increased markedly, it is thought that the occurrence of
structural change of chromosome is remained to be clarified. (Korean J Pathol 1993; 27: 590~
604)
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(1) 4I=F: Pz wfe =45 25x2¢cm 27
E HEZA{JE oFaek)E o) fajed ©L Mg 3
DMBA(Sigma, 5t Louis, MO, USA) 800 nmole s
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Fig. 1. Gross finding of skin lesions. The number and =iz e of papilloma were increased in relation to the dura-
tion of TPA application after initiation with DMBA. Papillomas in the group of 33 weeks'(A), 21 weeks'
(B), and 12 weeks'(C) application of carcinogen.

Table 1. ¥ umber of skin lesions

Ma. of skin lesions
Group Mo, of animals

0 1 2 3 4 4] & 7 8 o
L* 16 — 2 5 1 - 2 1 1
2° 16 3 4 1 2 2 ] - 3 _ _
3’ 22 14 4 z 1 ~ —~ - 1 -
4 22 9% - _ - _ _ _
i)

9 9 - - - - - - -

*p<0.05, as compared with group 3, 4 and 5
"p=<0.05, as compared with group 3, 4 and 5
"p<0.05, as compared with group 4 and 5

Table 2, Siz & of skin lesions

Size of skin lesions

Group No. of animals
l~2 mm J~Hmm 6=~9 mm over 10 mm
1* 16 1 £ 4 |
aF 16 5] 3 4 -

3 22 IS — ) _

*p<0.05, as compared with group. 3
"p<0.05, as compared with group 3

— 2893 —



—ciéhed gt gl =) A 27 9 A6 & 1993

7t Gell(46%)2 73 wetew, A3 3~Hmm % #F
H 6~ mmol wile Ax 2b2b 3e2l dodlofA] 4l
Asjglel, A1 FeldE= 2 3I~-5mme] F5Fe
ubAlg] 797l Gell(50%)2 alubrden ]eefa]s
Hokg Fubgk 34 1 eme FHEF3H7 Gd=
B 8F5ge mrle okEs E7] 7k u|e Sld FrlE
ded A1 7 " A 2Fe] Za Al 3Pl wlEhed g
ggle 7 Eoe=(p<0.05), A1+ HA2LF
Alelofl = FAIH oo 9 Aol ddep>
0.05).

2) TEEH 22
(1) BOME B4 F39 FHPEs Ba28 7

Tabhle 3. Degree of cellular proliferation

Mo, of Degree of cellular proliferation

Group .
animals g 1+ 2+ 3+ 4+
1 16 - - 4 - 12
2 16 - - 3 - 13
3 22 - 3 B & 8
4 42 - 8 14 - -
5 q g - - - =

(0 :1-3 cell thickness of epidermis

1 +: 4~5 cell thickness of epidermis
24:6~11 cell thickness of epidermis
3+: over 1 2 cell thickness of epidermis
4+: developement of papillormna

Fig. 2. Histologic finding of cellular proliferation. A: The control group showed 1~3 cell thickness. B: The epi-
dermiz was thickened up to 6~11 cell thickness in the group of 4 weeks' carcinogen application. C: The
group of 12 weeks' carcingen application showed over 12 cell thickness of epidermis without formation
of papilloma. D: The papilloma occurred after 1 2 weeks' carcinogen application.
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A 2E Fof| da} ] ~3FE 0, 4~53F 1+, 6~
1125 2+, 122 o]4-% 3+, F53¢] 845 AF
5 4+, g A zgdFe] vy H55F 5+5 F
stedew 2 A o531 FeHTable 3).

HagzFal M5FL ~35 Axo BuHEFE
43 sgoev] 437 GEEEd A 4TelHE 7)H
dxe] E24oe ale] Hojzb 4~11F22 545 #H
o}, 1253 o5 E =24 4 3Pl Hoje] 7
122 eo|4ezs FriEgden, F5Fo] W=
2137 e =28 A 23elM MEe F4E o
£ e H e F5Fe wle] FrlElslon, 33530
S w23 Al FellAe FrFe 4 2o =iz
o) Zabge] 1ol dhd=]glcHFig 2) &4 22
24 F7h A5F o 4Fe 44 E GEELA I
wheh 2lelgle 22bE R9icp<0.05). FFEF2 A
+ wlelle vay gl 2ofe|gley, EEE
?1zte] F7186l et 7| AHlzFe] FAEA, 24 3
3} 43l el T S3bg AE HEizich HE4
o Lobd e A8 AHoke] qloler TEFwia] 3
otk bR ESolY M EEde] 25 ksl
onj EAHe ZtabERe] 440 FA=HAUST F
2] Wtel] a4 Halr} FoubE]e] gl

(2) moizisls: zHalde] Aabial A2 | /2o
Aol HE-E FoptgFes Haed of adaElE
e oEE vxY BE Felld Tasigled, Al
ZFoll v 2abslx] ekokel, zHalde] A4 # 5o
o] 1/2e] et EuHF Bep= G HFE 1+, A
A gu|5sdct 2ufo] Al BcpztElFo] whaly] A
3+, 1 FbE 2+ 2 FH5le] DI cH(Table 4).

GEFEEF 4577 d4)gl A 4 Fol A& Hoio] A ]
+ A 24+ Az soies PAE s-ldde
dl 147} 22405 196(86.4%) 3 ojF-Fosdcl, 125
b k24 =29 A3 FollMe 1+8 2+8 et
31E 9o 3+9 wjr}rpsiEe] PAEgony 247
22¢l1F 11<d(50%)2 -k wisielh 22%F 9 33F7
fEE CE2F A3F o A4 e 25 2+ 9]
Ae) schztabEe] flglen], A 2 T4 s 3+¢] 16
ol 11<0({68.9%)3 el sl a1 Pl 16¢F
130d](81.3%)% &l 2 7ol wl#l] a1 Folld of 4l =]
= AL v 3+ Az Ad dAeAdFe
Fgo| Ayl Foll4ub HaEglen 53 F5Fe
Aty sl WA HEHF £HE B
(Fig. 3). fAutg oz wol Hojztflaye g5 277t
o] FAojel we} 2 HE 5 HHgulEr} FrhE 2
(p=0.05).

(3) 5o olgy Ha: o|#HHE 1 A5e| mfe} F
Bl st 1/35d S8 A8EF 1+, 8F 2/3%
A s AL 2+, HFe] i o] ¥4 e
BAse AFF I+E Hrgier o A= table
5etb Fef

Table 4. Degree of hyperkeratosis

No. of Degree of hyperkeratosis
Group .

animals 0 1+ 2+ 3+

1 16 - — 3 13

2 16 - - 5 11

3 22 - 4 11 7

4 22 | 19 2 -

5 g g - — _

0 : keratin layer not thicker than 1 /2 of epidermal
thickness of normal control

1+: hyperkeratosis thicker than 1/2 but thinner
than the epidermal thickness of normal con-
trol

2+ hyperkeratosis thicker than 1 time but thinner
than 2 times of epidermal thickness of normal
control

i+: hyperkertosis thicker than 2 times of epider-
mal thickness of normal contral

Al ol zal M5 Fol e 9dF 24(22.2%)= 4
gl 14+ o|&4e] FAEGR, GEEFEE 45 A dF
A 4Tl e 1+ o8 Ae] 22F Todl(3]1.8%)% T
7l=lgic), kR E 125 A4 & 3L 24
ol @ 4le] wralslglen] 1+ o84 Toll(31.8%) 3l
al oa} Alel MHal [46(63.6%)0] 4 o 8 Ade] I
A=A gioke}l. FEEEE 213 AlHF 27 o
Wado) whale] Frhsle] F 16alF 1+ ]34 104,
9+ o]&4 2ez 25 12¢(75%)0l 4 olFH4He] 8l
glovt 3+ ol szl ghabel 33FAF oFF
& mEE Al FE 16¢ Hellold o]F Aol HAkx]
oo 14+ o84 2a(125%), 2+ =& de] L1l
(6R.H%), 3+ o|H4de] 3a(188%)% 3+ o]
a2 Patslgoh, =4 H3 4] EdFe] A ]
oijofl 4]4= S Atz zaoa 3+ o Ae] Al A
el cHFig 4). o) Aaghe olgidde) Ax ol whgul
& ofEx Fr)|ale] HejAe wfel Frise AT
2 e ch{p<0.05),

3) EmsdZe] BrdUEX|X|F

2o 23 gleld el BrdUi =My #e] 34
2] gl4-E wgch BrdUe e ZlH4d25 3l
23T YA EENY EAsgied BrdURA A+
2ogape] FajoflA BE3Ee] BoT4AE Felld
BrdU<d el k43l 412§ Mo BrdUZ 2| A]+2 3
don 24 AEe HAgedd F5F 2 ¢
Fo| @4y A$E 2 FHelM BrdU4d A2=
Agick, F5EAHE BrdUxs F2 2|2 54 27
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Fig. 3. Histologic finding of hyperkeratosis. A: The control group showed thin keratin layer. B: Hyperkeratosis
thicker than 1/2 layer of normal epidermis occurred after 4 week-carcinogen application. C: The papillo-

ma showed thick and compact layer of keratin.

Table 5. Degree of dvsplasia

Ma. of Degree of dysplasia
Group S
animals 0 1+ 2+ 3+ 4+
] 16 — 2 11 2 1
2 16 4 10 2 — —
3 22 14 7 l - -
4 22 15 7 : —
5 4 T 2 — — -
0 :without dysplasia

1+

3+

: dysplasia confined to lower 1/3 of epidermis
24

dysplasia confined to lower 2/3 of epidermis

: dysplasia in full thickness of epidermis
4+:

squamous cell carcinoma

Eolen, HodnghFel s Fe] A 2904 I
g el cl(Fig 5). ZHr2 BrdUZE= =+ fig 6 %
table 63 Fch. BrdUZEA=|,e] Hf£ a2] &
200, M2+ 173, #3572 81, A48 6.6, 4
ST 63e2 wEEE 7|7k abeb FrhxE gled
S8 kg Erake] 337 % 213l Al & g A2
2ol = BrdUE = 2]<k7} %o} zbzb 11]3-1'}, 43 4
53 vlm4] oajglys ale]E Melas 213 o4 of
=2 Z ) 125 e|F GEzEFe BrdUZE=a|=+
dpel 7} HH ok p<005). &1+ 2F, A3IFH
45, A 4732 53 Alelele BrdUH=|=l45 2]
U+ a7l ded=Hp>=0.05)
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Fig. 4. Histologic finding of dysplasia. A: Dysplasia confined to the lower 1/3 of epidermis occurred in the group
of 4 weeks' carcinogen application. B: Dysplasia confined to the lower 2/3 of epidermis developed in the
group of 12 weeks' carcinogen application. C: Dysplasia involving full thickness of epidermis developed
in the group of 33 weeks' carcinogen application. I The squamous cell carcinoma eccurred in the group

of 33 weeks' carcinogen application.

4) B0 LangerhansM|EX|$

[aSe] shAlZF HAE o] 23 ANzt g4E
A gl el =z 4ts] 2§ e Langerhans4iE
4 TEigich dazTellde FA4e 2700 R
A7 =e] 4 T2E ol F+ Ao Ha=goy, o
5 £2% Feldt Langerhans4 27} &
Langerhans4 £2}2] «Zdgie] =54 3= gl
A4 w718 4w 278 FHax BdEcHFig
7). #F 2] Langerhans4 224+ fig 8 = table
T# 7o}, Langerhans#l £z28) & 4] F+2
23, M2 33, AMILE 35 A48 40 45

Fe 0328 SEEE|te] Frhihed wtel A=
HaE veid

Langerhans4l ®£2] 4= obExz A3} 27]q]
AFFoll e wdslgion 58 dzFa 433} o
Fr¥dl Al 47 Abe]el| LangerhansAlE =<2 3t
ol 7 #AHstdHp<005), 125 o 2133 G5
52 4be] gle] dbAl 2 gle] F5Fub WA=l 43
T3 # 2F Atelel+ LangerhansZA521 i}
71 glegley, 335 ¥4 dEE =X SFFo| w4
sl A1 72 A2Fe 98 zty Langer-
hans#l £2+F 29ck{p<0l]) H4mAE 4F
o4+ Langerhans £7} 2% == grgbe}
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Fig. 5. Immunohistachemical staining for BrdU. The BrdU positive cells with dark brown nuclei were found in
the basal laver and hair follicles in the control group (A). The number of BrdlU positive cells was
increasd in the thickened epidermis (B} and the papilloma (C). They were confined to the lower part of
the epidermis. In squamous cell carcinoma, the number of BrdU positive cells was markedly increased
and they were dispersed widely (ABC).

50
404 -
H
-
-
E i ,
o | ]
S 0 : :
= 1 .
&5 . [} . Fig. 6. BrdU labelling indices.
ol . 1 H . p=0.05; group | compared with group 3, 4 and 5
! | 1 p=(0L03; group 2 compared with group 3, 4 and 5
0

Gouo 1 Goup?2 Goupd Goupd Goupb
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Fig. 7. Immunohistochemical stain for la antigen of Langerhans cells. A: The control group showed Langerhans
cells with dendritic cytoplasm forming network. B: The number of Langerhans cells was decreased in
portions of acanthosis. C: The Langerhans cell was rarely seen and the number and size of its dendritic
processes were decreased in the papilloma (ABC).

Table 6. BrdU-labelling indices of epidermal cells A za F4azst Langerhans4 Zsbe] 3HAHE

Group No. of animals

==  Anuwg 4z FAAes} A w=t Lan-
BrdU-labelling index

gerhans# £+ htdlgen] wizd & 4345

1 16
2 16
3 22
4 22
5 9

20.0+7.41
173779
8.1 £436
6.6+1.89
6.3£1.77

u Hch(p=0.00, 4ZHE = —0.40).
5) RAZSH

172 DNA histogram +4%3% =g 7}
diploidydes Haadzzddd Z2HE 2€ o

YValues are mean +50

ol 4 aneuploidye 1o glgich zHte 347+
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Fig. 8. Langerhans cell indices.

p<0.02; group 4 compared with group 5
p<0.1; group 1 compared with group 2
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=
i
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Fig. 10. S phase fractions.
p<0.05; group 2 compared with group 3, 4 and 5

Table 8. Proliferation indices and S phase fractions of
epidermal cells

Group N.t:.. of Pm}jfemtinn S ph.*_ase
animals index fraction

1 g 201 +£19.00 170=]18E69

2 7 198+ 561 161+ 574

3 B 102+ 1.50 7.6+ 1.67

4 5 134+ 290 00+ 264

o 4 121+ 1.45 97+ 206

Values are mean =5D

Fig. 8. Proliferation indices.

D 'y i . A
Group 1 Growp 2 Group 3 Goupd Group b

% 57 FEE fig 9, fig. 10 % table 88 7k
H 1 Foll 4 gl sbFe] F4la4 gl S7] Ry
65.37F G2RE & T2 glFe] WAz o oF

p=-0.05; group 2 compared with group 3, 4 and 5 o W 1458 12.30) wldte] Eelgh A5 valo
= L . . i - .

Table 7. Langerhans cell indices of epidermal cells

T8t 57 FEE EFEEZ| 7] ez o
e} Frksn, M2Feld H3F M43 W M5F
of Wl#l] FEld FobE Ldcip<(.05). S7 Fils
A 2Fe] AMIF, M43 W H5Fol vdle] A

L8 FEgk ale|E ¥acHp<005). #1732 #4 2
T Apelells B 82]qt gle dbel= $iglel

Group Mo of animals  Langerhans cell index
1 16 23£137
2 16 J.3+£1.65
3 22 35084
4 22 40+000
5 g 93+1.01

il =

sheburshael 24k =42 wishalale 48t 3
o 29HAE AAn Yuizlez DMBAE 42,

Values are mean=5D

TPA+ &3As 9eid gl ™ TPAE A«
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