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CD25:Bp cluster designation 25, Br Interleukine-I] receptor
%7 Activated Lymphocyte
HLA-DR: %+ Activated Lymphocyte
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Immunological Responses of Ex-Vivo Hemoperfusion with
Human Blood in Multiple Genes Transgenic Murine Lung

MATERIALS AND METHODS

To perform ex-vivo hemoperfusion with human blood in HLA-DR transgenic
mice, , and non-transgenic mice

Generation of transgenic mice and pigs. The creation of transgenic mice and pigs for
multiple human genes (HLA-DR, hDAF, HLA-DR/hDAF,} is performed at pig Research
Institute Taiwan (PRIT). The founder animals are bred to several gilts and the F1 hybrid
offspring are screened for the expression of HLA-DR, hDAF, HLA-DR/hWDAF, in the
transgenic murine and porcine lung. TR-PCR analysis and immunohistology using
antihuman monoclonal antibody are used to confirm the expression of HLA-DR, hDAF,
HLA-DR/hDAF.

Perfusion system. The perfusion system is developed by one of our researchers and
consisted of a pressure-controlled roller pump and a volume-controlled ventilator. The
perfusion pump drives human blood through a circuit of closed system and the human blood
is kept at constant temperature of 36°C with a warmer. The flow in perfusion circuit is kept
at 2 ml per one hour per one gm of tissue.

The air delivered into the mouse lung is pure oxygen and is kept moisturized with a
humidifier. The expired CO2 is absorbed by a CO2 filter. The pulmonary arterial inflow
cannulation is established via right ventricle of mouse and the pulmonary venous outflow
cannulation is via left atrium of mouse. The pulmonary arterial flow and pressure are
continuously monitored. The venous effluate is collected and continuously reentered into the
circult.

Transgenic mice and pigs. The F1 offspring expressing multiple human genes are used
in the experimental group. The non-transgenic mice of similar size are used in the control
group. All mice receive human care in compliance with the "Guide for the care and Use of
Laboratory Animals" (National Institutes of Health publication 85-23, 1985 revision). All
mice are anesthetized with sodium pentothal, and the dosage is 0.1 mi per 100 gm of tissue.

Human blood preparation. Freshly drawn human blood from healthy volunteers (singie
donors) is heparinized (10 TU/ml) and is diluted to a hematocrit of 25% (with the same
volume of phosphate-buffered saline (PBS)). The final blood volume is 120 ml in perfusion
circuit. The HLA-typing and complete blood count of the human blood are checked in
advance.

Analysis of blood samples. The blood samples of 10 ml are taken from the venous
effluate at defined time points (1, 5, 15, 30, 60, 90, 120 min). The first effluate of 10 ml is
discarded. The probes are immediately stored on ice, centrifuged and kept frozen at — 70°C
until final analysis. The antibody, complement and hematology profile measurements are
checked by serological methods, the serum concentration of soluble inflammatory mediators
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and soluble adhesion molecules (IL-1, TNF- @, and P-selectin, E-selectin) are determined by
the ELISA techmique using commercially available kits {(Biermann, [mmunotech). The
profiles of cellular immunological responses (CD4, CD8, CD25, CD28,) are determined by
flow cytometry.

Immunohistology. Tissue specimens from long biopsy are formalin-fixed, embedded in
paraffin, sectioned, stained with hematoxylin and eosin, and examined by light microscopy.
Tissue specimens are also embedded in OCT gel and snap-frozen in liquid nitrogen and
stored at - B0'C until used. The following antibodies are used for indirect immunoperoxidase
staining ( biotin complex/ horeseradish peroxidase method ) of 5 um crystat section: mouse
antihuman C3 moAb (Dako), rabbit antihuman C4 moAb (Dako), mouse antihuman IgG
moAb {(Dako), mouse antihuman P-selectin moAb {Immunotech), and moAb for CD4, CD3,
macrophage and natural killer cell and IgG, IgM.

Statistical analysis. Differences between the experimental and control groups are
calculated with the student's t test or the Mann-Whitney test, The significance level is at least
<0.05.
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FEAEHARPERZ S BRRAEMT B &7 a—F » AR & IL-1, TNF-«a,

and P-selectin, E-selectin -

S0l -




HLA- DP4 AFER#EEBHEEABABRED R REMNER EX)
200X: ABMAT RAXLANBEKTANEL R - 22H R L A

FEASEY APEAMAMHAALAFEMARS  TAFERERELD
lisfo A in s 8T -

'''''''

Ay - A | “.' R . f

FARHARBABHEARGREWh REUEREE)

200X AT FARMARZEENSHEETINH AR » 2AF ALE
BEREERANEET  REEASLAARAMELRAFTRARR  LAX Y
SEAESAEE L i AR e ET -

S 12 -



AdEREEBHLA- DRARSASHEAZBIEAEE

(HE# &%) 400X: B #HLA- DRA B # A A MMz o & ¢ » F Fibrin
ThrombosisZ it

A BB HLA- DREAF &7 BB AZ RIEWAR &E

(HE#: &,;%) 400X: R 2/HLA- DRAE M S M2 0¥ ¢ » % Leukocytesz
T |

- 13 -



AdE AR AR AMBAZRE R EEHES &) 400X:
8, 5|HLA- DR H é4 7 R B2 & % ¥ » KFibrin Thrombosisz it#&

y '-:.\ - - iy | q

¥

AdE R AR SR FBAZ REWABREMES &) 400X:
8 #HLA- DRAB M7 S 2= d ¥ » ALeukocytes 2 ik

_ 14 -



Human & PIG Mixed Lymphocyte Culture

BEHHEA:22-MAY-98
i HE:29-MAY-98

Responder
Human Transgenic Pig
Medium 1244 176
Human (m) 472 138
7
5 SI 1.89
=5
‘S: Transgenic Pig (m) 15856 73
SI 33.60




Human & PIG Mixed Lymphocyte Culture

B H HA:08-MAY-98
24 [ #H:15-MAY-98

Responder
Human Transgenic Pig

Medium 106 116
., | Human(m) 502 715
§' S1 0.82
g Transgenic Pig 6870 87
K (m)

SI 13.69
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E-Selectin count (ng/ml)
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