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UNITED STATES GOVERNMENT ‘ 707803 \
&

vy Memorandum:

- .To_ : R. G. Humphries, Direct‘or'" o S 'DATE; | OCT«' 71963
', -Comtract Division “ R L L I ST

Dbl ide. O’Mc%
REPDSWORY
mfff;fgﬁmfﬁaww

,,F_’_iO.M,:”:;Her’nan h. Roth Director , ooy
.. Research and Development Div151on.‘

'REQUEST FOR CONTRACT ACTION s

1 *~.g:r1“,‘ e o | : ;.\; aoxﬂo B /‘ 5 Wﬂ' 2 7/5/\#
- ;;.ms;m - I AT 45 />r57

¥ SUSTERE "1 FOLDER

| v /4/52*43

It is requested that you take thé necessarg stegs to. process .the |
followzng described contract action:

1. Nature of Action Requested. R

.’.' / / Selection of New Contractor and/or .
Negotlation ‘of Contract TP TL R PR

Lo REROL LAt IO O MR e
. ‘. -7 : PR
.Number: = e TR

.- '~*r“.,w’ Pty D et

o Gemtractors UMY T e

L /8/ Modiflcation of Contract . . . ' . ;‘;',:" '

,_;I Number : ATe(40=1)=2459 ' It
T PR Contractor. ‘tedical C'Olh@ of Vi.rgini.a AN
R LIRS E TR o ‘ W. V‘:Sini-ﬂ L st i

L2, Nature of Services 'to be Covered by Contract. Research

Tltle. "m Bamtransplantattm &2 Fetal Blood caus anﬁ
'L‘issues in &ninals w:eivius Fatal mle Body

; M
~ N e ’.-; B ,:1n3. AT MR ‘<~_

%}3 gype of Contract B “/:/ Lump-Sum K / / Cost Type “. /—/ Other

. .|.

M e Amount to be obllgated by this Contract Action &2 656.00
jod7s) s,

- 5, Descrlptlon of Other Changes to ‘be Covered by Contract Action:

Hodify contract to provids for the performance of additional
ﬁ@ feseareh to be complated during tha perfiod October 1, 1963
' through Septembet 30, 1964, The AEC vi.n aupport the projoct
, I~ 7 in the smount of W.G%mmwﬁmda- - \
’\’ : ,, /gqs ?(Z/»)

CO?\'TB\CTS
| | ols

' 6. Author itz.

ixia dated Cetober 7. 1963

>>«/20r&_,

an M. Roth

s O R Fo:m ATC8Y (Contrast Authorizotion) Erom Ce z.. Dunhaz €0 @ / ’




MEDICAL COLLEGE OF VIRGINIA ’ CONTRACT NO, AT-(40-1)-2459
APPENDIX "A"

For the Contract Period October 1, 1963 through September 30, 1964,

A-I RESEARCH TO BE PERFORMED BY CONTRACTOR

The Contractor will continue to conduct research on the homotransplantation
of fetal blood cells and other tissues into animals which have received fatal
‘ . doses of ionizing radiation., This research will consist of such approaches
T as (1) study of the effects of rib-shielding in the case of animals which are
RE receiving doses of radiation which would otherwise be fatal, (2) studies on

: graft radiation where renal homografts receive sequential doses of radiation
after grafting, (3) studies on graft radiation in which sequential renal
homograft radiation is utilized in combination with treatment with various
drugs, (4) studies on the effects of combination of rib-shielding and
homograft radiation, and (5) studies on the irradiation of circulating

blood in vitro directed at attempts to control immunologically competent
cells in the perlpheral blood. .

APPROXIMATE LEVEL OF RESEARCH EFFORT

‘ A ~ Approx,
(a) Contractor Personnel: , ‘ -~ % of time

Dr. D, M. Hume - Co-Principal Investigator : : 35%

Dr. R. H, Egdahl - Co-Principal Investigator . 25%

S 5 Research Associates _ ' L7%

o 7 Research Assistants ' 61%
o Veterinarian . 10%

RE X-Ray Technician ' . 25%
SR Technician . ‘ - 100%
S Animal Attendant , : 100%
B Laboratory Aid A E ' 100%

(b) Premises, Facilities, and Materials to be Furnished
by the Contractor:

Surgical operating rooms for humans and animals are available in
, : addition to Tissue Culture, Hematology and Chemical Laboratories.

S All the necessary facilities ‘and equipment are available to conduct
- research on the homotransplantation of fetal blood cells and tissues
in animals receiving fatal whole body radiation. Available facilities
include X-ray equipment and a 1000 KVP machine, :

A-ITI ITEMS OF EQUIPMENT TO BE PURCHASED OR FABRICATED BY CONTRACTOR
COSTING $500 OR MORE

“f;} None
b

1034528




mrebtoz"of Beaeai'ch
" Divisien of Biology and !iedidne
U. 8B4 Atond.c Energy Ccmissicn :

: iEnclosed ic 6 réaeamh pcroposal,' in bextup
‘bitle B2 siplch 1s4 "The homotransplantation ‘of Malﬁaio
oells md ti sues in animals xe ceivlng fatal whola [}

This proposal has been signed by"
end endersed by a responsible administrative offiger o f‘
- Medical 6011eg'e of ﬂrginia nnd also approved_by

‘h‘e uonld g-eatly appreciate youi on of
0p0881 and hope t.hat it uill meet w:.th yomf approv
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.Bepartmant of Surgery i

Scier;tifio Backgo\_zga

The’exposure of anlmals “to large dosas of totalubody raaiaticn
results in B charactaristic soquence of events which hes been berme

"'ed the Rediation Syndrome, . Bevere. ‘a4 sturbances “of fhe hnmatopoiotic,:

' gastro-inteatinal, gentral nervous and. other systems veour, . However

in the'lower ‘dosage ranges; Survival appsars "to be - threatened prin-f{;f
cipally by -the hematopoietic disorder, ‘There ere¢ meny. ertidles’in
~the,1iterature concérned with' preventing, modifying, or’ . treating thé '

:f*hematopcietic ‘4ipordexrs i The work before 1952 is. summerized by Jaoobsen

- And 1t-1E°gleab ¥roH His Aata antt EHDRE, 6L DTHENAvtHEE definl te protec-

“tion against Tatsl total body redistion is obtaine&'witn such proced~ .

T uresag "#pleen’ ahialding during radiation, injaotion of spleen cells,

. oy susPenaions of. ?E}een and ambrzg)oella, or. bone ‘marrow following

“radidtioni  Loreng
' “also 4n these early 1nveatigative attempts to modify vediation injury

end Congdonl3) wWsre outsteanding:contributors

'-.with o"gan ghlelding or 1njection of hematopoistic. tisaues., Moet of:

. the workeérs at that time fevordd the concept that such meesures "acted

to decrease mortalitv as & result of & humoral factor prssent in the

1'mater1a1 pdministered to the radiated animal,’ Although the repopule-

tion of the’ hematopoletic 8ités of the host by donested cells was. con~ g
‘gldeved ‘@’ possibilitv, S A wasithought very: unlikely.zﬂﬁuch vetent

~ Work hes been donse which mekes it necessary to recongider ‘the’ cell- ,‘
‘ular repopulation theory for the protective effect of .tissue prep-.
“aretions injac?ﬁg.into lethally irrediated snimals, : In 1956, Ford
‘and co-Workers

derofiatrated Burvival Ain CBA mice given 950 r end
intravenous cell suspensions irom homologous infent mice, Further=

- nore these workers dopmonstreted theat the mxrker_ahronosomss of the . -

4ydcnor cells wers pressnt for. lcng poriods of time following: padist-

0£Sh£0l

‘in ‘thé“néw hoat.  Howell and co-workers Ha¥oe ‘also successfully
‘treatsd lethally radisted mice with rat. bone marrow.” At-28 deys. all _j

the circulat*ng eelle were | alkalinebpho?ghata ‘positivey indicating
“that ‘they were of rit, originy #h88lberg'o -
ftended the heterologous cell treetment of lethally radiated mice: to .
"4ts ultimate by performing skin grafte from rat-cell donor, to. the
;radiaced.mnuse.. Theae animals, nore &han ‘one year after 1etnal

and ‘co=yorkers have | BX= .

i

(:

“ioni 'Tney also dinjected some lothally radleted mice with rat ‘bone - -
‘marrovw £nd -found thet all. periphsral blood cells werse: of the rat.

“type £t'19-deys.  Tnis was the first reported example ‘where tells ;
of & different specles ‘ot only survived gnd divided,but functxoned .



MEDICAL COLLEGE OF VIRGINIA
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Applioation to hhe Abomic hnergy Gommiaalon ror Grant to P ¥

out research int *The Homotransplanbation of ‘Fetal Blood Gﬁlls_j‘;;_’
~ and Tissues 1n Animals reoaiving atal Whole-Bodx Radiation' ARSI

Neme of Institutfont RO
Hedical Collegs of Virginia

‘ Name or.Department::w
Department of Surgery

l'-"Box 786, Medtoal Oollege of: .
¢V1rginia, ﬂichmond’l?, Virginiz

Name and Title of Department Headz 7" ffffHa111n2 Addressaa,f =
David M. Hume, M.D. S ... .Box 786, Medical. College of
Profossor, Surgery jtf'a%'. ';’-f,\‘_V1rg1nia, Richmond 19,'V1rginia

'Hams end Title or Financial Drficer: -=T{“Ha111ng Addresa' R

W, F, Tompkins oo B . Medicel College of. Virbinia

vc°mptroller T g%,‘.. 5 1200 B, Broed Street it
" .: m,ﬂﬁfl* {.“ C : ﬁ,;{Richmond“19,.Virgin1

Hame and Title ar Ofricial ;ﬁ*y-Hailing Addressz SR
Authorized to sign for Institutisn;:~i;{;1Hedical -College of<V1rbin1a i
- Re Bo® Smith, Jr,,?h;D. AT 01200 B Broad” treot: il
' Prasident _ Lo T ,_]:_gvﬂichmond 19, Virgin1a ’7g7sz‘

DaVid‘ﬁc Hmﬁ,ﬁ Do,PI‘Of. & Mﬂ
_:iDept. of.Surgery , ,

. R B, Balth, Jr., President - It :n;mpmg(}sompmm
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“* ular extract,-

-

radiation end 1ntravanpua rat bone marrow, aere found . to have ciraul-;vi.L
ating blood-cells consisting entirely of rat cells, and hud ‘ecoepted - . .. -
. some rat skin heterografts for as long &8 -151 days, - It 18 felt that .
the heterologous experiments lend very strong backing ‘to those ‘who
¢laim there is cellular repopulabion of the hematopoietiosareaa,
Weyzen!7) has sotually demonstrated production’ of.ratvsarumﬂproteinA‘
in 4irradiated mice protected with rat bone marrow, : Although.guc
studles do not canolusively demons trate - that the’ complote ‘and 1on§
term replaoement of mouse.hematopoletic tissue by rat. ‘tisbus’iis ithe s
reason Tor survival -of irradisted ‘enimals, it is dirffioult to’ suggest
& logical alternative explanatian."lnasmunh 88 the’ subJett. vr}the’*'
prosent proposel concerns howologous tranaplantation of. gotant-gl
- hematopoletic tissue, no furthsy consideration will be''glyen to'th
hetarologous sltuation. i S . ,

In 1955 ﬁain and ?rehn(s) demonatrated ﬁhe survival 1. _
grafts in mioce given fatal body radiastion and F=-1 hybrids,~nnd the*. SR
authors postulated that the reciplents falled to reject the.homngrarts o
because t?eir active reticulo-sndothelial tiasue was of -donororigin,” R
Prontin{9).has since’ confirmed these obaervations and extended ﬁbe e
in & beautiful fashion.~5 i PRI

‘Hitchiaon,(lo) 4in 1956, demsnstrated by use of the "seconﬁ Bet™,
’phenomenon thet there was oolonizetion of irradiated tisgus! Moy trenss
. fzi spleen eells. - Thess observations,’ end more. recent’ ones by

’Ford ). &nd Go-workers - in which specific marker ¢hromosbnes Wers -
served Hn radieted animals given homologous bone ‘merrow 386° dayw,after
_radiation, ‘appear to offer striking proof for the peraistence ‘and ‘mult~
iplication of homologous cells injected into radiated hosts,  Parenthet-
jcally, it must be ndded that thie does not necessarily’ eatabliah the i 0
celluler repopulation &8 the basis for survivel ih the tréhted’ 1rradiat-j.l
ed host. Ellinger's(12) work demonstrating protection with'a non-cells
'18 an ezample or the type or observation ‘thet complicatesi:g-

:.the problem.j

"It has becgme appawent that the usa of homologous bone arrov;
: spleen, and thymue in the treatment of fatel body redistion in mice
i8 not identicul to the use of isologous hematopoletic tissus,” Trentin
{13-1}) has described the so called "runt" syndrome, in which the =
lethelly radisted mice glven homologous bone marrow survive, bayond
the expscted period for unitreated controls but ‘leter devslop: i setond T
ary syndrome characterized by emaclation, lymphold atrophy, and;ultimate]'l
death,  He postulated that & reaction of the graft sgainst ?he host waa e
the explanstion for this pbenonanon., Barnes and co-workers ) ﬁave
recently shown that the runt syndrome does not ofgur in sll” hcmologous S
bone marrow injection experiments, Bone merrow injections between. GBA“*

end A strein mice invarisbly succeed if proper attention is" glven’ to
- detalls of 'radiation and cell prap&ration, vhereas’ waating ‘disengs
elmost inevitsbly ocours when CBA and OS57BL strains ‘are uaéd’?ﬁ~_ﬂ 8
very interesting that these incompatabllities betwesh various rad.
iated mouse Btrains oceur in the same strains in vwhich it was difficult
to produce- fc Yirad tolerance in the experiments 'of Billinghai," Bren
a%g Hcdawar . Sin.lar rindings have ‘been - reportedibyiﬂphoff‘ ‘

0 el‘s‘ T
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.. LT , I e -
1t appeérs thet éurficient_geﬁétic diasiqiliarity 1n'$he_ﬁf2519§ug :gzggf,.
sults in a,bigh.inciddn¢e_df.laEQJTigytian“uhen,hq . BBE!,tiQQQQQLQ,gfﬁx“»
gilven to radiated mice. ~Mekinodan ,ﬁaiaéﬂ;bhﬁgg:&cﬁg¢£§" ng Kdneral= - .

e v S

fzed moceptance of & graft _versus host reaction, but =;;'t1\ooa,f;f:g.c§§‘z§fi‘%,‘diﬂ"‘j}';:g?

convineing alternative, " There eppears .to be“1it:19fﬂ;:hﬁf@i@ﬁﬁﬁ}tﬁ}ﬁ*
when genstic dissimiliarity exists in,certain'looly'a;highfiqg§§gpap;%
of delayed deaths will ocour follow pg_;hanhqmptggpgplaq§§§§ o, of : dul

WA R

bone $aerW07f ff_-”~.“

T
.t
il

. There woculd appear;to.bs]twogﬁnyg;to_pvgrcom@¢tpiaﬁp;9p1§ql One ig " -
through the uss of 1nbréd.strainq_thaﬁ;ﬁo‘not,ﬂempnqtqatq;g@;gggéganptggg: :
incompatabilities, Tale WOu1d¢rpp?es$ntﬁan;1&0@11zedflgbgggtggy@g;;ugﬁh
ion, with 1ittlejpotential’cliniqal~ap¢liqationg;;Tpgjgthgtéﬁggﬁyggggh
the use of tissues whiph”lack,the}cepacity,tdvrsgct;ggainsﬁﬁ$h§?§9§téi
The studies bn_acquired;tolerance‘by;Billingham,l5renpfgﬁdfﬂp§gggg{1wl e
demonstrate that exposurse of the fetus to homologous ,adult ‘tissve ab:an .=
early stage in development permlits the accephanoejby,the_x@¢1pi§n§§;g§er;g,
on, of sdditional grafts from the peme donor. _The ‘use of fetal tissuss -
hag therefore been suggested‘for,tho_treatment1of'raballyﬁg§41ated;agigp*ﬁA
rnels, besed on the concept of soqulred tolersnce of the traisplented . . .
fetel tissues to the hpst. If such tissues have adegquate *hematopoietie -
potential end yet become tolerant to the host's tipangﬁqiigtsﬂéeaths2;wj':
should result, Furthermore, even if, as Nakinodin suggeets, the late .. .-
reaction 18 due to rejection of the grart by the hoat, ‘there 1p “evidence -
thet fetal tissuesg ppssess antigenic_immgturityl¥9);aafwalljgg;iy@gguﬁgﬁy ;
“in {mmunologicel cuapacity. There are;jtherefore,*twb,reg8qns;t§}ba;pope+_sj
rué,concerning the use of fetal tissue in th trestment of fetal body:.. .
rediation, ot T i e SRl DT i

Iin preliminary“experimentsg’Ephoff(zo),has,ﬂehnnéﬁréted;thafprsvenpf]
ion of the secondary phase of the irradiation gyndrome by theée use-of .
fetal hematopoietic tissue following lothal totel body irradietion in. =
mice. She had demonstrated & high degree of long term protectiondin -
the use of mice strains in which there is usually & high 'incidence of
the runt syndrome, Otbers have suggested thejpsa'ofﬂseta1;$;asﬁés;;?;c
but few difinitive reports have yst eppeared, There is & remarksble =~ .
paucity in the literature on hematopoietlc and reticulo-endothelial - .
propertlies ond potentialities of the varlous fetal tissues at differ~
ent times of development, ' .. - . = - v 00 ST T s SRR

- ‘Pertinent references conserning methods of preservation ‘of hemato- <.
poletic tissues end radiation studles in the dog will be mentioned in . °
the next section, elong with the outline of our proposels 1t seems T
cleer tunet 1f further progress 1s to be mede in troatment of ‘the ped~ = -
.~ iation syndrome, and through thls,; in the trensplentationof orgens,: . -~
delsyved demtis end the runt syadrome must be prevented,” The use of - -

fetel tissuss, based on the reaaonin§»dutlined_abdva,;appégra@ggiggggp2};;;
& wey to overcoms .this difficulty, Ir studies with fetel tlasue prove .. °
succesaful in strains of mice which normelily have & high dincidence’of

delayed deaths, and in dogs, where it is &Lifficult’ to get survival

following totel body radiation, c¢linical radiation trials with fetal !

5

‘donor tissue will certainly seen much more ettractive than ithey do at
preasnt with the use of edult bone meyrows Thia proposel ig cohcsrned’
with thé use of fetal hematopoistic tissues in the trodtment of /a imals
given faotal total bady”ra&iation;:‘fﬁj;ff‘ﬁ"?ﬁ?wﬁ? RRC i SRR
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u. Scientifio Scopo of the Prgpoaad Research- o ‘>I_.ﬂ~wl~*iu;.« :
ere are rour rinci al ob ectivou or the present propoaél..?The A

‘flrszhis concerned Sith sﬁrvivag studies following“IebhalbbquXﬁédiéﬁivn S
and the intravenous administretion 6f. homologous hémiitopoiétic:cells.’ ;%,=%e
The second_is & study of methods of preservation ‘of fetal tiasuea'using

tissue culture and glyéerolefreering techniques,  If homologous<ratal .&ﬂ
tisoues are sver to be Buccessfully used clini¢a11y, there must ‘be" ad—'~<-;4
equate mothods avallsble for their, sborase..éﬁhe ‘third 18 the’ transplant-_j;
ation of other tissueis &nd orgens’ ‘following a ;teke of the .fetal ‘hemato- - '
_poletic cells, ~ The fourth is & study.of the antigenic ‘effect apd ‘antie
body producing potentibls of human ambryonio‘tiseues%at vnrious;atages:
in emhryonic davelapment.-“ . i

o In the rirat part of thesa experimants mice will ‘be 1sed, and -le
dogs. Yost of the baokground literaturs on.adoe experimsnta hassbaen
_glven, and the suthors of ‘thig proposdl areé aware’ that investighticn P
on the use of fetal tissues and lsthal body ‘radiation in'mice is béing -~ -
performed by Uphoff, Bimonsen, Congdon, and many othera:ab. sthe; yresent ~g;; 
_time, Our objective is principally. concernsd with axperiaents An the - -
nongrel dog, where there 1s greater g?nytic dissimilerity then' between :
strains of mice. The work of Ferebse\l) has demonstrated the tremendoua

© Aifficulty in obta ning survival in fatally radiated dogs treated with

homologous bone marrow, A very recent abstract by Thomas snd’ co~workers :
{2) demonstrates that survival is possible with thé use of divided ‘doses f
of radiation, ‘ACTH, ‘Bplenectomy, and inbred gtrains of dogs. In theé'pres-
ent experiments the doge wWill not be Inbred, HRather, 1t will be’ consider-s
‘ed desirable to have unreélated and genstically. dissimilar’ axperimental L
animels so thet greater reliance will be placed on the acquisition ‘of - SN
soquired tolerance to the host by trensplanted fetsl tissues.  If- success~
- ful treatment of the irrediation eyndrome in bhumens is ever to be real-, & .
ized, tremendous genetic dissimiliarity must be’ acceptea as en obatacle

to overcoms, not sidestep: It eppears esteblished as & result of the S
studies of Alpen and Bawn, that eutologous bons marrow protects fatally R
radicted dogs, It remains to be demonstrated whether fetul homclogcus.‘
spleen, bone marrow, or lilver will protect fatelly. radtated dogs, and,

AL so, which tissue is best, and what state of aevsloPment is optima%{

. In the early mice experlments, inbred strains will be UPed- ‘both -
_thése in whioh runt syndomme occurs end thoss in which 4t is rare.._::yﬁd -
Homologous d&dult merrow wWill be obtained from the femurs, ‘placed in
belanced salt ‘s6lution end injected st varying times folloéwing LD#90*~'
- doses of radiation.  Raediation will be deliversd by & 1000 KVP GE .
resonant bransformer machins, Freliminary dosimetry will:be carried e
out by Dr, William Ham, as will the actusl irrzdlations with the .
machine, ‘Later, liver, spleen, thymus, and bone merrow of very early
_embryos will bé ad&ded to thé list of substances essessed for protective
elffect. Hinimun nuubers of cells necassary for protection (if guch =
occurs) will be determined, e . R ST S : iy

- In the dog experiments, both Binale dose and multiple ‘Gose ﬂwmhal
body radiai ign will ‘be given. It seems well esteblished by the ‘work L
of Ferebee\l) &#B Thomas that several billion'cells are necessary . to
~ protect lethally va&iated ‘Goge, - If fatal tigsues are protective, ﬁ“
nuubiers .of cells nac@ssary will be determined, " Attempts willl: -be nade
to use .the female séx chromosome Present in adult dog . bra? ocytes &s e
& marker, Tnis was rirst described by Davidcon and bm;th for the
leuoccyte. L S
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It is pot known whether tnis differential featurs is present in'fefal = .-
tissues, Even if the Bex tag 18 not present 'in the fetsl cells’shen : .: . -~
injected, it mey appear &t & later dste, ms the cell mstursa, ¢IwWo y+:j.~ -
types of oontrol experiments will be perrormed;*flnlthe‘tigfﬁ,;gg;gglqﬁy1~;
will be radiated and given no cells_ror~protoct19n¢f;lpf&hﬁ;sgqg&@;;&b&f
injected cells will be edult cells from the same orgens s thoss msed < =~ .-
for the fetal cells, In this manner &n assessment of relative efficady -

of protectlon will be obtained, . ~..uOr. 2t oo

The second part of these experiments will be ©o
of preservation.” Two methods will be tentedt '

1, The glycercl freeszing technique developed by Folge and vo-w
‘which appsérs to be practical for storing bone marpow and h
cells. -Bernes and Loutit{6), using the Polge~SnmithaParks 'téchiiiqui

© Bchieved & high perdentapge of survival with preserved :spleens ;of “HBA " -
~‘mice glven to fatally radiated CEA mice, Personal ‘gommunication from
Hauschka, Qongdon and others indicates that the glyocerol freéering tech-
nigque i3 adequate for bone marrow preservation'if.fr por attention 1s .
given to freazling end thawing detalls. vBillingham‘73:§4;jﬁ§3§§§§3@@22*‘
skin for long periods of time with the glycerol freerzing:teschnique,: -
end hes preserved skin for long perlods of time with i the’glycerol ... ..
freezing technique, and has achieved normel survlval'when ‘the gkin - ...
was transplanted back on to the original animal from which'it-was re- . -
- moved, "It 48 currsntly plenned to suspend the ‘cells in°15%°glycersl .~
in balanced salt sclution, to freeze them 1 degres per minute in the =
~eritical -rengs from O to'=35° O, and to store them at =769.0,%:Other -
concentretions of glycerol will be tested as well., The wisbllivy of . -~
the presepved cells will be tested by trypan blue stalning’end by’
" growinpg them'in tissue culture at various times after freezing. :The
hematopoietic capabilities of the tells will be tested ‘in’irrgdiated * '

: ‘an‘imp._vls, T

2. The second method of preservation which will be tested is thetof ..~
tisgus culture, Dr, Robert Marston will culture the fresh fetel . "
tissue, and the hematopoietic sbility of the cells will be &esayed « .
in irredieted enimels., The work of Billen(®) and Miller(9) indicates .=
thet hematopoietic elements in tlssue culture may be effective in’ -
transplantation experiments for perlode of time up to 21 deys, ‘but [ .
little is known ebout tissus culture of hematopoletic fetal Tiksues,
It is possible that fetal tlssues wlll grow more effectively &nd for . -
longer perliods of time in tissue culture, &nd this point Will™bé in~
vegtigated with seriml passasge, = - o v Lo STt e

3« The third phase of these experiments will be the transplantation . . =
of othsr tissuesz &nd organs inte ariimale which have survived .fatel .
rodiation after the ddministration of fetal hematopoietic cells, or. =
pari passu with the infusicn of the hematopoletic ¢ells, :It-will be - -

important to find out how sgoon the injected hemetopoletic embryonic
- cells will achieve mnough immunological identity to veact sgainst .. .
‘the transplented tissue, and whether the transplanted tizsus will- L
‘react egainst the host end/or its hewly acquired hemstopoletic system. -
* ¥hen preserved tissue (such e gkin) from thé embryo hemetopoletiv=cell -
donor is used it should, of course, ‘teke and grow without aifficulty, =
¥hen, howsver, the transplented tissue or orgen has been takén from . -
- an unrelsted edult it might be expected to resct apainst’the host even
1f transplanted simultansously with the embryonic hemetopoistic cells, -
- end againet both host and blood cells Lf ‘transplented leter: ~It will . "¢
probably be necessary, therefore, to irradiete the transplented organ - -
befores plecing it in the host. This point is important to establish,
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" ainoe’ if $his pochniqus 18 over to b employed clinfcelly 1% will probably
. involve the use of exbrycnic

The fourts pheso of thows s

e P

Ed .

“hemntopoietic cells and sn edult orgen from

an unreleted Aonory . o 0 .

zperinsnte will consizt of studies of humen
eabryonic tissues at various stazes of fetal devslopment, - Thess stulies
wil) be corried out in an ottempt to Qetermine the Lollowingt (1) AL .-
whot stege in bhumen fetel 1ifo-is hematopoliesis maxinal in liver, :spleen,’:
ind bono marrow? (2) ~wWhat gre the optimal conditiéns Lfor the praservdtlon

‘of human fetel hematopolotie tissue? .(3) - At wuat embryonie 4ge does Lissuc

antigenicity becomo groat endugh to lesd to trangplont rofection? (L) “Ave -
gox markers presont in humen exbryonic blood celle? {5) - ¥Will enbryonic bloc
colls persist olfter injoction into ths normal adult volunteer? 1L -thoy &rs
noneantigenic &nd non-antibody forming thoy may. It will be a@p\rssd that -

. they ere noneantigenic up untdl tho sge establislied ‘o8 ’tnon—ant';éégzcitog;;
ke -sEln

the Bkin grafts, Fresorved hematopoletic cells frow the donor of the
grafte will be useds . . c o 0 nC U ahh s S

" tne of the unique advuntages posassEed by eheﬁedsunlcongaor
Virginia 48 thst there is u continulng supply of fetal tissues .at verying
times of gestation, Study of the fetel tissues obteined from Casparisn

_section for thepspeutic sterilizetiocn ere ulready under wiy. Fetuses . -
- fron throe to 5§

months of &go hove been obtalned, wWith preservation of . -
iiver, epleon, bope merprou und thysus ‘in tlssus culture and by glycerdle ..
fraesing. FPermanent histologle sections have also been obtalned, ' Cellular
sloments frox both liver end splosn huve boen growing in tiesue oulture ..
for over & month ot this writing, although thare is no gssurance :theb .they
are henstopoletic. It 1s intended to continue storese of fotal tissues '
obteined st differont times in pregnansy, with asgessuent of -in«vivo .viabile

: 1t{1char&c_'terisﬁics ond tigpue sultuwre crowth chevacteristics at intervals -
fa

ouwing rlycercl freczing. It is hoped thet thess ptudies will supply <

Boms of the answers $0 the problems of bunen homotransplentetion when and

if tnere 1o wdeguste exporinmsntel evidence in mice &nd doge they fetal tlasu
will insure ovallability of adegquote enounts of tlesue ot the nost edventig-
eous ombrrologic 6Ze whon opportunlty for 1¢8 use erises. Ons ¢f ths vitwl
questions to bo snswered in the first portion of this proposcl 1g the age of
fetel tissus most desirasble to use in this typs of oxperiment. Inassmuch &e
there 18 no date on thie point, one wmust hope that abllity Lo nogulre hama=
topoietio sotivity matures before wdult antigenlo or immudological character
istics ars pressnt,. Although severel groups Of workers, most of whom have.

" been montioned in the precoeding soctions, srs &t worlt on this problem &b

vresent, to tho best of our oowlefdge no ous hes clsarly delinseted these -
irportant polnts, : e TR R O S S
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1.

. h".

‘sbuay rresh, slycomi-rrozm end’ tiesua cu).em fote) tiasuss
&t vapious sges. .in vitro cen visbils gmnth in tiuua‘.é;
and chromossmo merker charsctoristics wl T
of Ssologous, glyserpl froson marrov in lathauy z:maum;
- °will be teken uE & mcamr# et tlze srﬁcac of o toshniquas ‘ol
'preaervauun ; g 8

3¢

“linga of these precsrved fetel tissuss, Studies on antigem&cltay of
vhman ret;al skin, mlready undez' w87, will ba wpliz‘isd.. :

-Hice ws.ll be 5&?& fotal bedy raf“is.bien and hm‘mlegoug ‘fossh Tetal -
-hematopoletic tissuss and survival rétea i1l be. dsternined, . 8kin .-,

. ‘.7“

lu.i.table :oamzéuea' £on the Arradteblon of sice ahA Ao,
nﬁ pide besxu fron the OB 1000 er x-'ftay aqni.pamt and detox-mwe
oaoorcapomo curvaa ;or nomal m).s

i}lt\ix-o .‘

A human’ tot&l tiasuo ban}' emiotim af diver;- PRS- L
bone merrov prassrved by &m glycercl rrooaing tmhniqua will: be
doveloped, - Datominatlona of selluler viedility by 4n vitre: dohe
niques snd tispus culturs characteristics will be performed on: E&mp-

grarts will be applisd 4n soms cases. - Olycersl; froren,: ‘Tétel: .$4 aBUe8

f.' will be given to irradieted mice if fresh fetsl tiseuss: ‘POOVE BUCOOSE-

- ful. TAfter praliainary oxperizents heve been concluded it 1€ plenned,

in the latter port of the year, to treat futelly irradiated '6055 ‘wit‘h
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