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prussian blue, =424 27 34 T2 o4 g FHE 1F7td e g galeby o &2 5E ood 2
phosphotungstic acid hematoxylin (PTAH) < 4 & # 2] ghxe] Locme]4kel -;-;"3— Fokdlbll o 7 o] A3l
A #lEbeict, R4 zadela] Hale Al mAe o§ o}, & Felf fEabR]e A8 30ube] o) A &l ozl s
o) GHSE FAAAD 249 WYL o] sl FUE BEY 4 plaln, 9TAGE 102, 10854 1
Rl 2 fof] Yo F&ullzla)s paisl & A~ 10um=] whe], 115« 2obe], & 40477 2lgl 1254 e E'—'l'
73" E gbEe| acid phosphatase, alkaline phos- 2] 5 25 Golefell 4] Foko| a5 A4 300)2]g 4
phatase % a-naphthyl acetate esterase 52 o 4 % ol 20% 4] Fakdbdivlz 2 v ec}(Table 1.
A 4 shed Fabele] A el A 3 7shel _
RO 4+M(Fig. 1 & 2)
TR DMBA $ol 3 300}2] £ Gutelol At of 2ol ue)
& s rla] Halo] ok Zela T o) 275 2
#QHI_IE ]"‘I [ I‘l.ll_i-l_ﬂ.ll'l |r_|?|'_ =
Ustect, AAUAAE oidf A4a HAE ¥ 4+ 23
of sl ale} ] & Eol 2 o] =7 29% DMBASS o}, mElzaa Fabe|} Foke] DAl Ay 4
Al o] Wi & S Yel| A Fold 4= 7 2] S
He Fobs) dhgel B Halsly| el H& sad F%e 27E dial caliper (Mitutoyo #3, MN.
Table 1. The time and frequency of tumor development
E|.1|.'|~.1.|J' time after firt ; . . .
injection of DMBA (week) ! 2 3 4 > o ! 8 2 10 I 12
Mumber of tumor 0 0 0 i 0 0 0 i i) . |. _.2_ 2 )
developed animal (o) (o) (o) (0) (o) (o) (0] (01 (33) (6.6) (13.3)(20)

(% of tumor development)®

* The total experimétnal animals injected wrrh 2% DMBA wlutmn was thirty,

5 ¢-2 10
CNUH PATHOLOGY 1

Fig. 1. Gross finding of paraffin injected control group showing paraffin granuloma with no tumor mass.
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BA)E AbEdbe] st w o Y& E R S
ehEg ZAatgch Fobs] ASAE v, 95
Ag F ele]E & 254 1.4x1.2em, 1575 1.
5% 1.2cm, 25F%o 1.6x13cm, 35FEo|+ 1.7xX15
eme|3iz, 105+ wdd g ole]s QFe] Fiisd
Aoz Hze AlE2aae 12x%1L0cm, 15%e] 1.3x1
Oem, 2550 14x1.2cmelglel, 1154 uballgt 5
obe] = 2|2 #2vha] 13x1.2cm, 15%U 3 1.4x1.2
cmo| i, 125F# e g 5 el 14%1.0 cme

227 A 4 3 1088—

Meod Foleel, A13ke] Aol atet o3k
] a7l Fobe alglaah, ebdelzbn HHE shg F
&3 278 Frhe 91T 5 elsich(Table 2),

ZEESE AN U T EE L

stebzl *d| =3 2] H&E, PAS, alcian blue, Van-
(Gieson, prussian blue, =2% 4 = PTAH 44 & &
dha e A5l A A AH 2312 G539 Zeh

=& Heailol| A stelzlsglel 2§ Kol 2l EF

Fig. 2. Gross finding of DMBA injected group showing well developed tumor mass around the knee joint.

Table 2. The sizes of the DMBA —induced tumor masses

\"x__ Elapsed time after first

injection of DMBA (week) g
Tumaor developed animal \

i —— S

1.5cm = 1.2em

10 11 12

1 T.dem = 1.2¢cm 1.6¢cm x 1.3cm 1.7em x 1.5cm

2 1.2em % 1. 0cm 1.3¢cm = 1.0cm 1.4em x 1.2cm

3

4 .3 x 1. 2em® 1. 4cem x 1.2cm®*
5

6 1. d4cm x 1. 0cm**

The measurements of these tumors are represented by multiplyving long axis by short axls,

¥ Mean size of two tumor masses, 3 and 4
* Mean size of two tumor masses, 5 and &
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Fig. 3. Paraffin granuloma in control group. Characteristic epithelieid cells and paraffin vacuoles are seen.
Lymphocytic infiltrations are also present. (H-E, =100).

Fig. 4. Marked synovial proliferation without dysplasia in DMBA injected group. {H-E, =400,
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Fig. 5.

gl
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Fig. 6. Higher magnification of Fig. 5. Pleomorphic bizarre dysplastic cells are shown. (H-E, x400]),

Ao AFoo 7|4 obgl =2uy 212 E 4 4 g ey AL vy, ciio] Fokoa 4F
HetH(Fig. 3). Foko] 443 sule]s] @io]| q= cfok o o] 4| maAHdSe dH4 oo ol AT
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Fig. 7. PAS positive tumor cells are shown in DMBA injected group, (H-E, x400)

Fig. 8. In DMBA treated group, tumor cells exhibiting acid phosphatase reaction which is characteristic feature of
fibrous histiccytoma. (Acid phosphatase, x400)

24, Fz dzF FAS R 3F, obes 2 AR A¥sh 2a, SR, TrE A4

il 24 o 2 PHAL A+ gldlen], olF ol Wy 2@ d4a§ vgle AEAS L obF
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Fig. 9. Adenomatous component of DMBA induced tumor. Relatively monotonous glandular and duct-like structures
are shown. (H-E, x100)

Fig. 10. In DMBA treated group, dysplastic epithelial cells are present largely in solid nests. (H-E, x100])

Hoic)(Fig. 5 & 6), =9 Yubixse Faxel 24 A= & & dslch e, sl dieHE = =
47Anke eyl a, U4 Foke]l oot w27 FAL Yo Y T FHLAY
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Fig. 11. In DMBA treated group, features of adenocarcinoma showing ty pical cribriform pattern. (H-E, x200)

Fig. 12. In DMBA treated group, features of frank adenccarcinoma showing anaplastic features including hyperchro-
matism, pleomorphism, and mitoses. (H-E, x100)

aof Saal o|8H4Y(Fig 5 & 6 |8 etdFetz ohole] 24 g elAE &= ale
Ao 278 By 4 glddn, o Hlwe] =4m g w & 478 Zhed Rl 2 43 ofde] §14l Ay
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Table 3. Enzyme histochemical studies of the fibrous
histiocy toma

\Tumur component cells

Enzyme histochemical Histiocyte Fibroblast
stain
Acid phosphatase + +

Alpha naphthyl +
acetate esterase

Alkaline phosphatase — -

+ : Postiive reaction
— . Negative resction

A xe] ZA2 A3 471 o o8 HLAF ¥ 4 34
ov] FAFHoze Fudit anaplasticth M2 5
A2 2]l Alu| 4 Ee] 4 ol Abak{cribriform) 8 ]2
vl =} o] F LR o] Fo]F §3 57} chboE £
ol dlFsle] gl A 2AuE £ 3}
@+ 3% (Fig. 9—12),
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Az FFe FAMEY AN Az 0 §
4-& bl ¢l cHFig. 8, Table 3),
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An Experimental Study of DMBA
(9,10-Dimethyl-1,2- Benzanthracene) Induced
Knee Joint Tumors in the Rats

Myung Jae Kang, M.D., Dong Geun Lee, M.D.
Sam Im Chei, M.D. and Sang Ho Kim, M.,

Department of Pathologv,
Chanbuk National University Medical School

For the morphological analysis of DMBA (9,10-

dimethyl-1.2-benzanthracene) induced tumor, thirty
Sprague-Dawley rats were received 0.1ml of a 2%
paraffin solution of DMBA into the knee joint cavity,
which was repeated three times at an interval of 4
weeks.

The induced tumor masses were removed at the 12th
week after the first injection. Histological and histo-
chemical examinations (H & E, PAS, alcian blue, Van
(Gieson, prussian blue, reticulin, PTAH stain) and
enzyme histochemical examinations (acid phosphatase,
alkaline phosphatasze, alpha-naphthyl acetate esterase)
were performed.

The results were as follows:

1) By the 12th week after the first injection of DMBA,
the tumor incidence rate was 20 percent.

2) On histological and histochemical examination,
most of the induced tumor disclosed the features of the
fibrous histiocytoma originating from mesenchymal
cells, and the remains sweat gland adenoma and
adenccarcinoma originating from epithelial cells.

3) On enzyme histochemical examination, most of the
mesenchymal cell-derived tumor cells showed positive
reactions for acid phosphatase and alpha-naphthyl ace-
tate esterase, which were similar characteristic features
of enzyme stains as shown in the component cells of
fibrous histiocvtoma.

Key Words: DMBA, Knee joint tumors, Rat




