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An Experimental Study on Skin Lesions in Rats Induced by Repeated Injections

of Homologous and Heterologous Dermal Tissue with Adjuvant
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il N - N ‘Interval | q. ..
Duratlon of
. . Number of | Dosage Frequency | between
Group Meterial Injected Animal Injected |of Injection| Each Injec- S(lilrvw)al
_ R __ ltion (days) | €3S
Group 1 Normal saline 5 0. 25ml/wk 8 7 80
Group 2 Freund Complete Adjuvant 5 0. 25ml/wk 8 7 80
Group 3 Homogenized rat dermis 5 0. 256ml/wk 8 7 80
Group 4 Homogenized rat dermis- 25 0. 5m[/wk 8 7 80
Adjuvant
Group 5 Homogenized rabbit dermis- 10 0. 5ml/wk 8 7 80
Adjuvant




—&gE : FE 9 RUE RWERS KL KT KRy KEkd WY wg—

RBBHY K% 2 EHE festn £ARN 2EKEA
el EatES sl IEHEes —EHM  HEHe
Aot EHES & WREA o AR BE £
#(Adjuvant q AREKEER) S 0.25ml/8, B
Adjuvant 85 EH Bl E 0.50ml/8X dastg

5 MRFFEE U MR

BREE FRB el 4 REN ASHE )
Eled 10% 1 Formalin ¥l 3H M W%l Para-
ffin sld o) 5uAste WA KEARS
Az A FrE oA W R EHEAA e}
At

o2 E (D Hematoxylin-Eosin #fva, @
Verhoeff & 7@ HE %6, @ Van Gieson, @ Ziehl-
Nelson #i BB $a-¢ Hifiste] ssld=

Fime REE &oRdlr] B3 REMEREN PEE
e Fiiet el EAEHA.

(=) EW#e A #HE

(H) : sEBE ko] WRE

CHD = g

) - i

X B X &
F1H Mol REEARN TR

2 BRBBYEbA A B BRE R

o ARl A Boaatdon] o Aol Al FHHGE
TR Jhimitk g Boretdm, H3MEBIHEABE
BEMHEOMA & Jesh Rpkolm] o FLMZE WEERSA Y
Stk Rl T st et

W, 28 R EEHAE AL b4 HE
g RES A& 7 YT ST MM MSBNN RS
Eiyineld o3 g

H1E ENHERBRGELR

AEMARAE EHT EFHBHY KEx HWIRMY
o e 2 BEMRE BRhA g%y a2
5@ 100l A BT el Mkl 14T dio] M
Elds. EE Bs b 1/38e) QelAY Nk e
Wil P RMERENL 2Bl A BER Jebgte miy
FREMBERDE B RS . #3 ol E4

& 114 MR R bR M EEREY] 9o

W S EHEln BEtkeld et BT B, RBUES o
EEMBEESd BFEFMR dds B2k BR)

# 21 Adjuvant R FHE(E2ED

Freund’s Complete adjuvant=h-& HEfo =z H4TE
Bl AE mMe B2 EE%d 1#E BASILE

Table. 2. Histopathologic Changes of Skin in
Saline Injected Control Group

Degree of
Severity of

Animal
= [ || A

Histologic Findings

A. Epidermis
Atrophy
Hyperkeratosis
Parakeratosis
Keratoic plugging

Spongiosis
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Liquefaction degenera-
tion

B. Dermis
Edema of collagen
Sclerosis
Fragmentation of

elastic fiber
Congestion

N O O o

Hemorrhage

Lymphocyticinfiltration
Histiocytic infiltration
Plasma cell infiltration

Neutrophilic infiltration
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Vasculitis

|
J
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C. Others
Myositis
Interstitial edema

Atrophy of hair follicles

o O o <o
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Atrophy of sweat and
sebaceous glands
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Table. 3. Histopathologic Changes of Skin in
Adjuvant-Injected Control Group.

Degree of ‘ Number
Histologic Findings _ Severity | (Tf
IR TR Animal
l ’ ’ © iAffected
A. Epidermis
Atrophy 4 1 1
Hyperkeratosis 3 2 2
Parakeratosis 5 0
Keratotic pluggings 4 1 1
Spongiosis 5 0
Liquefaction 5 0
degeneration
B. Dermis
Edema of collagen 4 1 1
Sclerosis 5 0
Fragmentation of 5 0
elastic fibders
Congestion 3 2 2
Hemmrrhage 5 0
Lymphocyticinfiltration 3 1 1 2
Histiocytic infiltration 4 1 1
Plasma cell infiltration 5 0
Neutrophilic infiltration 4 1 1
Vasculitis 5 0
C. Others
Myositis 5 0
Interstitial edema 5 0
Atrophy of hair follicles 4 1 1
Atrophy of sweat & 4 1! 1
sebaceous glands !
Lipid gnanulomas 0 4{ 1 5
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E315)) '
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o hnREES 2504 BhE BRI EA  HRN
B E BB RS BRiY e, AY)gE
o] MK Bfez EHAUYT b RERSHEE 5
g A RTHRMES] Bl #iEkozs B
ZHIT (Fa4k 2D

H4A BRERGER-Adjuvant EHB(E 4T

FEBHI BAREEBERS Freund’s complete
adjuvant o] WA HESTEL ] Ml ¥  eamk
s #ITE KEIR-E 2REg

(1) bR ER#EHS 2 2500 2264 EEHY
Ik L0 LR MBS 8flel el o] &4
KEBE rete ridge o] HA NE RPEMLEE FEHslod o
o BERES JEI S 53] #EE T KR 4
Bl A smistd s 2 17360 (8FDNA AERMK |
BEzE gl o Vitamin K2 LRETRI = HRS
BRES A Mo glden REaRALe 8
o ZEA B9 AL @HEEE (spongiosis)e] 8l o
v okEmRe Yith Ly #ERase A 4
= Aflel B} WS faEelde =3 26
ol Al %= et

(2) BB kol o) AERAME —Rives o #
fTEI HgHoldc. BE 3 LEEYY #48e
2ol A BHE-S 2R3 AT 6615 Rl Le EHst
At ol EREEFETAA oS H#sigend
Fifol MMEMAA] 2REES £ 4 gtk o
Eoz Rt REHMERT 2 meREREY 2%,
BRY BEE i 10014+ KBRS HEm
ql Fiie] vz MAeEswl EKEMEL B Bt
BEs T o 8Bl A& Rigst HERes HE
shedl K 2flol A+ 2ol BAE &k fiRkE
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Table. 4. Histopathologic Changes of Skin in
Homogenized Rat Dermis Injected Group

Table. 5. Histopathologic Changes of skin in
Homogenized rat dermis Adjulvant

(Group 3) Injected Group (Group 4)
Degree of Number Degree of Number
Histologic Findings Severity of Histolpgic Findings |- Severity | = of
_ ‘ + I m \ 4 | Animal _ ’ + [ m ‘ 4 | Animal
Affected Affected
A. Epidermis A. Epidermis
Atrophy 5 ] Atrophy 3 14 6 2 22
Hyperkeratosis 4 1 1 Hyperkeratosis 10, 18 111 5 24
Parakeratosis 5 0 Parakeratosis 18 12| 0 O 12
Keratotic pluggings 5 0 Keratotic pluggings 171 8 0 0 8
Spongiosis 5 0 Spongiosis 200 5 0 O 5
Liquefaction 5 0 Liquefaction 231 21 0 O
degeneration degeneration
B. Dermis B. Dermis !
Edema of collagen 4 1 1 Edema of collagen o 19] 5 1 25
Sclerosis 5 0 Sclerosis 150 8 21 0 10
Fragmentation of 5 0 Fragmentation of elastic 1 1 8 3 24
elastic fibers fibers
Congestion 3 2 2 Congestion 2l 18 5 0 23
Lymphocyticinfiltrtaion 4 1 1 Lymphocyticinfiltration 2 15 5 3 23
Histiocytic infiltration 5 0 Histiocytic infiltration 4 11 8§ 2 21
Plasma cell infiltration 5 0 Plasma cell infiltration 7 13 3 2 18
Neutrophils 4 1 1 Neutrophilicinfiltration | 13 4| 4 4 12
Vasculitis 5 0 Vasculitis 200 31 2 0 5
C. Others C. Others
Myositis 5 0 Myositis 19 4 2/ 0 6
Interstitial edema 4 1 1 Interstitial edema 100 8 7 0 15
Atrophy of hair follicles 5 0 Atrophy of hair follicles | 14| 8 3| 0 11
Atrophy of sweat & 5 0 Atrophy of sweat & 170 6 2/ 0 8
sebaceous glands sebaceous glands
Lipid granulomas 5 0 Lipid granulomas 0 2 16 ¢ 25
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B AW BRAEd FfAstged g4 /T
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2 Fihsg o 5pAE mEMNRMEY Eige &
mEgl e FRmEEH BEAEA At KM
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WBstL gz FMBEKRSS HER AR 2 mE
Aol gl omd RS PR BHE K
Qedvl ol Ee EESMe LWERS] MR E S
ol ot EHBHMLEMNAE ERET RESE
FEE 2R o F #MEREES Bk
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Table 6. Histopathologic Changes of Skin in
Homogenized Rabbit Dermis Adjuvant
Injection Group (Group 5)

Degree of Number
Histologic Findings Severity o.f .
— [+ ] aedted
A. Epidermis
Atrophy a 1 1
Hyperkeratosis 8 2 2
Parakeratosis 10 0
Keratoic pluggings 8 2 2
Spongiosis 10 0
Liquefaction 10 0
degeneration
B. Dermis
Edema of collagen 71 3 3
Sclerosis 10, 0
Fragmentation of 9 1 1
elastic fibers
Congestion 6| 4 4
Lymphocyticinfiltration 7 3 3
Histiocytic infiltration 73 3
Plasma cell infiltration 9 1 1
Neutrophilic infiltration| 9| 1 1
Vasculitis 10 0
C. Others
Myositis 10 0
Interstitial edema 9 1 1
Atrophy of hair follicles 8 2 2
Atrophy of sweat & 9 1 1
sebaceous glands
Lipid granulomas 0 9| 1 10
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An Experimental Study on Skin Lesions in

Rats Induced by Repeated Injections of Homo-

logous and Heterologous Dermal Tissue with
Adjuvant

Chan Ok Kim, M.D. and Chae Koo Lee, M.D.

(Department of Pathology, College of Medicine,
Seoul National University)

An experimental study on dermatopathologic chan-
ges in albino rats induced by repeated injections of
homologous and heterologous dermal tissue with
Freund’s complete adjuvant is carried out, as an
attempt to produce immonologically related chronic
dermatitis and to clarify the nature and significance
of this type of lesion in morphological viewpoint.

Followings are the results:

1. A reliable pathologic alterations of skin is only
observed in the group of animals that were in-
jected with homogenized rat dermal suspension
with adjuvant.

2. Major histopatholgic changes of epidermis present
hyperkeratosis, parakeratosis, keratotic pluggings,
atrophy, and focal fraying and disruption of
the basement membrane and a rare liquefaction.
In the dermis are moderdte degree of sclerosis,
agg regates of mixed inflammatory cells, especiatly
around small vasculatures, subepiderlmal edema
and focal vasculitis. Interstitial myositis is an
another association. These forms of changes are
able to divide the lesions in two groups: cellular
exudative and dermal sclerotic.

3. The cellular exudative from is of a chronic non-
specific dermatitis similar to that of human
disorder, and the dermal sclerotic variety resem-
bles scleroderma and/or dermatomysitis.

4. Adjuvant granulom-as and their necroses are more
extensive in the same group of animals, and
often suggestive Arthus phenomenon is manifest
near the site of injection.

5. Systemic tissue alteration is not apparent in rela-

tion to immunological cross reaction with dermal
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collagen, except for the presence of adjuvant
reaction.

From the above morphologic features, the experi-
mental dermatitis presently described exhibits many
similarities to those of chronic dermatitis of unknown
etiology and/or to scleroderma-dermatomyositis line,
and it is suggested that an immunological process
may anticipate in one of the pathogenic pathway of

human chronic dermatitis.
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Legend for Figures

Fig. 1. Skin from abdominal wall. Group 4.
There is only minimal inflammatory cell infitration in the upper

dermis as well as subepidermal edema. H-E, % 100.

Fig. 2: Skin from groin. Group 4.
Epidermis is slightly spongiotic and mild diffuse mononclear cell
infitration is apparent. H-E, X100.

Fig. 3: skin from back. Group 4.
Hyperkeratosis, atrophy of epidermis and localized dermal

sclerosis are seen. H-E, X100.

T'ig. 4: Skin from flank. Group 4.
Dermal sclerosis is more advanced, and mild cellular infiltration

is mostly confined to upper dermis. H-E, X100.

Besides hyperkeratosis and keratotic pluggings are perivascular

collection of mixed inflammatory cells. H-E, X100.

Fig. 6: Subcutaneous tissue from back. Group 4.

Fig. 5: Skin from abdominal wall. Group 4.
The inflammatory cells infiltrate around intermuscular spaces

where focal vasculitis is demonstrable. H-E, X100.
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