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Normal human organs and tissues (skin, thyroid gland, lung, liver, stomach and intestinal mucosa,
endometrium, bone marrow cells, etc.) were well maintained for long periods (> 2 years) over several mouse
generations in the T and B cell function deficient SCID (severe combined immunodeficient) mice improved
by the selective inbreeding of homozygous (scid/scid) male and female mice which showed undetectable
serum IgG and [gM (< 1 x g/mé), while it was difficult to maintain these human tissues in nude mice and also

in leaky SCID mice.

Transplanted human organs and tissues were stably maintained morphologically and functionally, providing
an invaluable experimental system for the in vivo study of human organs and tissues. For example, daily
exposure to large dose (>7.5 x 10° J/m?) of ultraviolet light B (UVB) for long periods (~ 2 years) induced
actinic keratosis in normal human skin. Consequently, the use of SCID technology maintaining human skin
enables us to study on the in vivo influence of cosmetics and allergic agents, protection from environmental
toxic agents, and experimental therapy of human skin diseases.
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1 SCID mice maintained in the Department of Radiation Biology, Faculty of Medicine,

Osaka University, Japan

Strains Genotype
C.B17/N- scid scid/scid
C57BL/6] - scid scid/scid

C3H/He] - scid Lps~ /Lps~, scid/scid
C57BL/6] - bg’; scid  scid/scid, bg'/bg’

C3H/He] - bg’; scid  Lps~ /Lps —, scid/scid, bg/bg

Generation Immunodeficiency
Fas T, B cell
NoFs T, Bcell
NsF7+1 T, B cell, Macrophage
N7F4 T, B cell, NK
Ns3F1 T, B cell, NK, Macrophage
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2 Survival and maintenance periods of normal and precancerous human

tissues in SCID mice

No. Survival Max. period® No. of

(%) (Month) transfer
Skin 42 100 28 7
Thyroid gland 49 100 34 10
Lung 13 100 22 8
Liver 7 100 14 4
Gastric mucosa 18 100 21 6
Colorectal mucosa 10 100 13 5
Endometrium / faln. 4 22 6
Bone marrow cell 19 84.2 <6?b 1

2 Some continue.

b Identified by human IgG in the serum of SCID mice. Usual C.B17-

scid mice were used.
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%3 Transplantation of Human Skin

Case Survival (%) Max. No. of Period
Generation (months)

1 (breast ca) 2/2 (100) 4 25

2 (breast ca) 4/4 (100) 5 20

3 (phimosis) 4/4 (100) 7 28

4 (breast ca) 2/2 (100) 4 25

5 (breastca) 1/1 (100) 1 6

6 (breastca) 3/3 (100) 3 6

7 (breast ca) 4/4 (100) 3 9

8 (solar keratosis) 4/4 (100) 4 20

9 (solar keratosisi) 1/1 (100) 3 14
10 (phimosisi) 3/3 (100) 3 13*
11 (breast ca) 4/4 (100) 4 20
12 (phimosis) 4/4 (100) 5 18
13 (phimosis) 6/6 (100) 6 21*

Total 42/42 (100)

*Experiments continue at present.
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# 4 Actimic keratosis induced by ultraviolet light B in the human skin maintained in SCID mice

H i Period UVB dose Keratosis
MG (days) (J/m?) Incidence (%)
A. Normal skin from breast cancer patients
Unirradiated ~ 745 0 0/8 (0.0)
Irradiated ~ 620 ~ 1,890,000 7/9 (77.8)
B. Normal skin form phimosis patients
Unirradiated ~ 831 0 0/6 (0.0)
Irradiated ~ 592 ~ 1,754,000 6/8 (75.0)
C. Normal skin from actinic keratosis patient
Unirradiated 366 0 0/1 (0.0)
Irradiated 278 730,000 1/1 (100)
3
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